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IHhORhTlCAL MECHANICS 
Coftfx (k Mdcantque Rattonelle et Expcfitnenidle 
ip^cialcment dent pour Us phystetens et Us hi 
gdmeurs conforme au programme du certificat de 
mdcamque rattonelle By Prof H Bouaise Pp 
69a (Pans Ch Delagrave n d) Pnee 20 francs 
NOnCEABIE feature of this treatise on 
themticdl mechanics is the hr{(e number of 
practical examples discussed Ihc majority of thebe 
are of a physic il rather than an engineennfii: char 
octrr some of them dealing with physic il apparatus 
Investigations of osallationB under various conditions 
occupy a considerable port of the book The author 
claims mechanics 'is a branch of physics the first 
xhapter of physics and aims at supplying a treatise 
%f the kind which is likely to be useful to those whose 
interest in the subject d^nds on its applications t 
pracbcal physical questions He protests agiinst the 
unpractical character of the French treatises on the 
subject written by mathematicians and of the ^ues 
tions asked in examinations 
To a consideratle extent the book fulfils its iim 
It contains a great deal of mformation (including som 
useful fragments of madiematics connected only inci 
dentally with mechanics) and it is for the most part 
wntten in a pleasant lucid style slightly marred by 
occasioifal eccentricities As much of the thetny is 
included as is generally needed for practical use no 
attempt being made to restrict the use of mathc 
matical methods There are however some slips 
An Important one which should puzzle a reader un 
acquainted with the subject occurs in the investiga 
tKMi of Eulers equations Occasionally also the 
methods adopted are clumsy oP unduly ponderous 
A case of ponderous treatment of theory occurs in 
so simple a matter as the Investigation of the com 
position of angular velocities The author hints at 
raoaons^ not fully explained whidi appear to hun to 
ma|u It daalrable in order to avoid all difficulty 
to derive the composition of angular velocities from 
the study of a succession of finite angular displace- 
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menu He goes on to disctui the theory iff th^ at 
considerable length a rather tiresofne procedure 
Now the meaning of the composition of simiif- 
taneous motions is not a very easy thing to under¬ 
stand and ought to be a matter for clear definition 
Without a definition expressed or implied it is un¬ 
intelligible Prof Bouasse does not give a definitlaa 
of It but he implies that the resultant moddn 
IS to be calculated from the limiting casq, 
of successive displacements whan thess ere 
small Such a method of treatment Is not an 
common but surely the method afforded by the con 
s deration of relative motions taking place simul 
laneously is preferable In the case of angular 
velocities the mounting of a body in gimbals promes 
the mechanism which ts needed for a clear conception 
of the composition the angular velocity of the body 
being the resultant of its angular velocity relative to 
an intermediate base and the anguhr velocitv of this 
last relitive to the final one The dilTtr net between 
the two methods of treatment is not solely one of 
style The resultant is given by either method and 
in expenenced reader would pay no attention to ssiy 
other feature of the arrangement adopted But in 
expenenced readers for whom the more elcmcntarj 
parts of a book like this must be intended might 
reasonably be puzzled by perceiving that successive 
displacements do not give results identical in all re¬ 
spects with what is proposed The path of \ point of 
the moving body remains i zigzag up to the limit and 
if the length of this path were the thing t > be cal 
culated the method of successive displacements would 
not give a correct result If the limit of successive 
displacements is to be regarded as the definition of 
the composition it ought to be a o(»Tect method for 
calculating everything about the motion 
It might be expei^ that a professor of phvsics 
who regards mechanics as a branch of his subject 
would give some attention in detail to the physical 
laws which fom the basis of his calculations Our 
author howrever frankly ridicules th^ idea of ques¬ 
tioning die truth of them and does not even take iljf 
trouble to state them correctly He profuses to deal 
with the subject from the beginning but any reader 

B 





NATURE 


who^had^no previous knowledge of it would be be¬ 
wildered No pure mathematician could be more 
careless as to what the equations which he desires to 
write down are based upon* or show less interest in 
the question whether die results to which they lead 
are verified Moreover, he does not explicitly refer 
to the basCi relative to which the motions studied arc 
reckoned, according to the theory which he is using, 
or appear to take any interest m the remarkable fact 
that the observed motions of bodies define such a 
base, which presumably has some relation to other 
physical phenomena The only occasion on which he 
attempts to deal with the foundations of the subject | 
IS In connection with the law of action and reaction 
In statics, the treatment of which is clumpy and un¬ 
convincing, perhaps even unintelligible 
As in the case of the rest of physics, there are two 
ways of looking at mechanics, each of which has its 
own proper place One is to regard all parts of the 
subject as coordinated by means of a generalisation 
which is as comprehensive as possible The 
other is to aim rather at isolating the points 
involved in the subject, so that any degree of lnde« 
pendence which they possess may be recognised, and 
40 that it mav as much as possible be seen how far 
the most precisely ascertained results carry us, and 
whether a doubt cast on any particular doctrine 
affects the whole foundation of the subject or 
not Though the attainment of the former Is the 
constant mm of scientific study, the latter is the 
proper attitude in which to approach it, and it seems 
to be a mistake to write the first chapter of physics in 
a different spirit W H M 

CAm] 7 . 7 ARO*S COimSE OF CHEMICAL 
PH/LOSOPHV 

Sketch of a Couue of Chemical Philosophy By 
Stanislao Cannuzaro (1858) Alembic Club re¬ 
prints, No 18 Pp IV+ 55 (Edinburgh The 
\tembic Club, iqio ) 

T he Alembic Club have done well at this juncture 
to publish a translation of Cannizzaro’s famous 
letter to De Luca—a letter which, to use Davy’s 
phrase in connection with an equally memorable pro¬ 
nouncement, acted like an alarm-bell on Europe In¬ 
deed, now that he has joined the majority, no more 
fitting monument to the perspicacity and genius of 
die great Italian chemist could be conceived than the 
publication, in the form of an odmlrably executed 
translation, of that statement of doctrine which 
astonished and ultimately convinced the chemical 
world of the mid-Victonan epoch 
To the chemists of the present age jt is hardly 
poMible to convey an idea of the profound sensadon 
which this letter created The effect was immediate 
and irroaistible At that time the name of Canniz¬ 
zaro was hardly known beyond a limited circle of 
French and Italian men of science. With the appear¬ 
ance of the tnessage came die conviction that a 
Daniel had come to judgment—that a prqihet and a 
law-giver had arisen amongst us. The middle period 
of the last century was a time of poUdcal ferment 
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and lodal unrest, and here and there U culmlilhjrid Ih 
revolution It was equally a period of dlshuhanoe ' 
and upset in odier ^heres of hotnan oedvity fiban 
politics and sociology In chemistry, more fWfkhp* 
than in the case of any other sdenoewt that tline, tbe 
old order was changing, but the procejse^was de^rttc^ 
tlve rather than constnictlve Old faiths were hdng 
undermined and thrown downf but the new dogmas 
had not stability enough to supplant them 

Cannizzaro’s letter appeared at what, la the oadt^ 
phrase, is termed the psychological moment. It 
brought order, method, and arrangement Into what 
hitherto had been a mass of incongistency and con¬ 
tradiction Its logic was so clear, its appeal to history 
and to well-ascertained fact so irrefutable, Its stat^ 
ment of proof so admirably marshalled, that criticism 
was silenced, and the doubter disarmed Before a 
decade had passed its principles were everywhere 
accepted, and it is not too much to say that Canniz¬ 
zaro effected a revolution in chemic^ thought as 
momentous in its way as the revolution he was sub¬ 
sequently concerned in bringing about in the political 
development of Italy 

To the student of chemistry it would be superfluous 
to enter Into an analysis of Cannizzaro's letter, as 
Its principles are now intimately woven into tiie web 
of modem chemical doctrine Indeed, to Indissolubly 
associated is the fundamental basis of Cannizzaro’s 
chemical philosophy with the chemical philosophy ot 
to-day that the statement of these prinaples, or of 
the course of argument upon which they are based, 
would have the semblance of a platitude But we can 
assure the student that, however familiar he may be 
with the outcome of the doctnne with which the name 
of Cannizzaro will be Imperishably connected, he wilt 
read with admiration and delight the pronunctamento 
in which the Genoese chemist makes known to his 
friend and colleague, and through him to the world, 
the dogma of what was henceforth to be tfaa new 
chemistry—with admiration for the extraordinary per¬ 
spicacity and conviction of its argument, and with 
delight at the simplicity and force of its statement ^ 
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PRUNING OF FRUIT TREES 

Frmt Tree Pruning A Practical TexUhook for Frmt* 
growers working under the CUmaitc and Econormc 
Conditions prevailing m Temperate dusfroEa. By 
George Quinn Pp vl+a3o (Adelaide, Australia* 
REE Rogers, Acting Government Printer, 191a) 
Price u. 3d. 

HE pruning of fruit trees is an operation that de¬ 
mands, on the part ol the operator, first, an Inti¬ 
mate knowledge of t^natural habits of the partkular 
trees, and, in tiie second place, considerable sa^Mriapaa 
of the general results which follow a*proper sy st e i m 
of pruning Unfortunately, every gardener aojft 
amateur who qdti^ates ever so few trees gets the 
coiivlotlon that, come what will, he must prune, aftdi it 
he is ignorant of the methods, aeverthbUss Jn 
mutilates the branches and Imaglhes that Ula Man 
will re^Kmd aadsfactoHly to the treatmant 
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tfiecn. In time oircuniBUnces It Is not to be wondered 
at if tile value of pruning In any fonn or degree 
iiae come to be questlpned by certain fruit-growers 
and experimentalists, who have had very little diffl- 
bptter to expose all parts of the tree to the sun and 
of dlmlnlahlng the crop 

It still remdlns Incontrovertible, however, that young 
tre es are benefited by a moderate degree of pruning 
if this IS carried out by Intelligent operators possessing 
the knowledge and experience necessary for the task 
Such pruning la necessary for forming a proper 
foundation fcM’ the tree, for the removal of cross¬ 
branches, and the thinning out of the centre in order 
to better expose all parts of the tree to the sun and 
air 

This volume, prepared by the horticultural in¬ 
structor for the Department of Agriculture, South 
Australia, under the direction of the Hon Minister 
of Agriculture, is issued for the purpose of teaching 
the technique of pruning to fruit-grn^erii having to 
>^ork under the climatic and economic conditions 
prevailing in teinpernte Austmlia The author's qu ili- 
ficatlons for teaching arc clearly shown in his sensible 
and pertinent remarks upon the facts on which the 
theory of pruning is based, and his description of the 
objects the prune r seeks to obtain Having instructed 
the reader in the^' matters, he describes the ofiposite 
effects of winter and summer pruning, the parts 
of a tree, and their different values, also the 
forms of tree to be encouraged^ and the best means 
of developing fruit-benring wood in place of folinccous 
but barren branches He naxt passes to a descnji- 
tion of the specific treatment of different kinds of 
fruit, including apricot, plum, cherry, almond, poach, 
apple, pear, quince, fig, orange, lemon, and loquat 

There are 200 illustrations from photographs, most 
of these being valuable ns a means of explaining the 
text, but others are inferior, and their omission would 
not have detracted from the apjiearance of the volume 


UNCONSCIOUS MEMORY 
Unconscious Memory By Samuel Butler New 
edition With an Introduction by Prof Marcus 
Hartog Pp xxx\ii+i86 (London A C hifield. 
Clifford's Inn, EC, ^1910) Pnee 5* net 
T IS probable that Butler will live in history as the 
writer of “ Erewhon," but his more serious works, 
dealing with w^hat may be called the philosophical 
tide of biology, are still worth reading, and Mr 
Pifield't re-issue will be welcomed by many The 
volume under review consists partly of rather personal 
pedemic against Darwin, and partly of a further de¬ 
velopment of Butler's views as expressed In his " Life 
and Habit,** These views may be summarised as 
fidlows. ^ 

It is a fact of hourly obtervAion that practice makes 
things easy which once were difficult (eg, the plev- 
log of a 8onata]L and even results In their being done 
without consciousness of effort. It follows that the 
tect of Intricate action being d&ne unconsciously 
la a|i argument for the supposition*'that It must have 
lieeo done repeatedly already Now take the case of 
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a newly-hatched chicken, which pecks at once and 
perfectly How Is this? It is because something In 
the chicken remembers having pecked before, and 
consequently knows how to do it An Individual is 
not a new being, it—or part of it—has existed in the 
bodies of its parents Thus heredity is memory 
Cells remember what thev have done before^ and 
know how to do it again 

This, followed to its conclusion, involves the attri¬ 
bution of some kind of intelligence even to atoms 
Indeed, we can hardly avoid it Atoms have their 
likes and dislikes Carbon and oxygen are soaable, 
fluorine is reserved and stand-offish "The distinc¬ 
tion between inorganic and organic is arbitrary " 
(This view Is closely akin to that of Haeckel ) All 
action IS purposive ifid intelligent When an orgnn- 
ismuicvelopK a new quahtv, it is because the orgnniiini 
has felt the need of il Evolution is therefdre 
teleological from within, diffircntiation of specits, 
and variations of all kinds, are not entirely due (or 
as much as Charles Dnrwin supposed) to n'ltiiral 
selection Here Butler follows Buffon, laimarck, and 
Erasmus Dnrwin 

Mr (ji Bernard Shaw has said that Butler was, in 
his department, the greatest English writer of the 
latter half of the nineteenth centur> , and, though 
he was on]> a dilettante, it is 8un>nsing how 
illuminating and suggestive his ideas seem, even now, 
thirty or fort\ 5ears after first publicdlion It is note¬ 
worthy that Dr Francis Dnrwin quoted him with 
special approbation in his presidential address before 
the British Association in fqoff 

Prof Marcus Harlog furnishes a useful introduc¬ 
tion, discussing Butler’s whole work and his place 
in the histor\ of science 

Ihe first edition of "Unconscious Memory" was 
reviewed in Naturji, January 27, 1881 


THE MWIMALS OF EUROPE 

laune des Mammifhe^ d^Europc Bv Prof E-L 
Trouessarl Pp xvii + 266 (Berlin R Fned- 
lander and Sohn, 1910 ) Price 12 marks 
N issuing an up-to-date descriptive catalogue of the 
mammols of Europe Prof Trouessarl has conferred 
T real and lasting benefit on zoological science, sinc^. 
owing to the great increase of species and races du 
to modern methods of discrimination, the well-known 
work of Blasius has long been pnictically useless 
Indeed, if the two works be compared, it might at 
first sight be difficult to believe that they treat of the 
same subject, so great has been the increase in the 
last few years in the number of recognlsably distinct 
forms, and so extensive the changes in nomenclature 
Nowada>8 views differ—and will probably continue to 
differ—as to the limitations of species and races, but 
Dr Trouessart appiears Inclined in most cases to use 
the former term in the most restricted sense Justify¬ 
ing hlmwtf in doubtful instances by the dictum of 
DMmarest that " il est plus miseble de trop r^unir que 
de trop diviser," he might, if we regiember rightly, 
have supported an opp^te view by a statement of 
Huxley to the effect that it is more important to re- 
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cognise resemblances than to overlook differences, 
and Ifl the exceuive multiplication of genera and 
HfMcles (as distinct from division into races) there Is 
undoubtedly a great danger of loeing sight of mutual 
affinities. 

As instances of this multiplication, reference may 
be made to the specific separation of the Irish from 
the Scotch hare, of the Scotch from the Engliih wild 
cat, and of the'British from the Continental water- 
rats On the other hand, the British squirrel is re¬ 
garded merely as n local race of the (Continental 
species, a classification difficult to reconcile wnth that 
adopted in the case of the species just mentioned 
Whatever may be individual views on such matters, we 
venture to think that most naturalists will agree in 
objecting to the principle of introducing the names 
of one or rmire species between those of the typical 
•form and the races of another, as is done in the case 
of the wild cats In regard to generic grouping, it 
may be mentioned that, in the case of mice, the 
tong-tailed spcdcs appears ns Mus ^ylvaiirust and the 
harvest-mouse as Apodrmus mtnutu^, w*hcreas the 
Utter (if generic splitting bo ndc^ted), should be 
Mtcfomys mtnutu^, and the former Apodemus 
sylvaticus Tlieitansels, again, arc included in the same 
genus as the pdlecnts, from uhich they are sunlSered 
by mnny modern naturalists As regards the dlstri- 
butinn of the Eurojiean fauna, the author recognises 
four dibtinct areas, w? , Central European, Arctic, 
Eastern or Steppe, and African or Mediterranean 
While rongrntiilnling Dr Iroucssart on the com¬ 
pletion of a laborious task, we may take the oppor- 
lunitv of mentioning that his work strongly em¬ 
phasises and confirms a reply the present writer wis 
compelled to make some months ago to Dr A R 
Wallace, namely, that to give, even approximately, 
the number of species of mammals inhabiting the 
various zoological provinces is, under present con¬ 
ditions, an absolute impossibility It is very largclv 
a case of “go ns you please “ R L 

THE SCIENCE OF PATHOLOGY 
The Prmciples of Pathology By Prof J G Adami, 
F R S , and Prof A G Nicholls, F R S (C:an ) 
Vol II, Systemic Pntholog\, Pp xvi+io8a 
London Henry Frowdc and Hodder and Stoughton, 
1910 ) Price '\o* net 

HIS second volume of Prof Adorn!'s great work 
on the sdonce of pathology' deals wnth systemic 
pathology — the pathology of the individual tissues and 
organs of the b^, or special pathology, os it is often 
termed—and has been written in conjunction with his 
colleague. Prof Nicholls In the preface the authors 
offer an (iinneedetl) apoloj^ for the buU^inesa of the 
first votuma on general pathology (reviewed in Nature 
of Novemibor 35, 1909, vol Ixxxll, p 94), and the 
relative bievlty of this second volume, for many would 
consider tliat qiecial pathology requires at least double 
the space devoted to general pathology They point 
out, however, t^tat, provided the student has acquired 
a ^good grasp of general pathology, he has birt to apply 
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thooe principles In order to become poss e se M 0f ^ 
aound basis of qiedal pathology^ a proposMon wiAk 
whidi we are In complete agreement. 

But for the mclushm, therefore, of the pathofagy of 
the blood and cardio-vascular system, and ideo of tile 
disorders of function as well as of structure ef the 
various organs, even the present volumi mlglit have 
been curuiled in length At the same time, we think 
that this attempt at brevity has in some cases been 
carried too far, and although the subjects may have 
been dealt with at length In the first volumoon general 
pathology, some repikition would not have been out 
of place As instances, we may mention the 
bare reference to diabetes in the section dealing with 
the pancreas, and the omission of black water fever 
as a disease In which hsemoglobinuria occurs Other¬ 
wise, we confess we have found little to criticise, and 
the work gives a very full and accurate account of the 
subject 

Each organ is dealt with on a systematic plan, first 
a brief summary of its developmental history, ana¬ 
tomical structure and ph\ siologlcal functions, followed 
by a description of the congenital and acquired abnor¬ 
malities, circulatory disturbances, inflammations and 
parasitic infections, nnd retrogressive and progressive 
metamorphoses to which it may be subject In the 
division devoted to the blood and cardio-vascular 
system, the sections dealing with leukamm seem some¬ 
what brief in view of the importance of the subject, 
and no mention is made of cases of the lymphatic 
variety in which the total number of leucocytes is not 
mark^ly increased, but in w^hich nearh all the leuco¬ 
cytes present are Ivmphocy'tes In the section dealing 
with pernicious onsmia also no mention is made of 
the almost invariable leucopenia present, a point of 
considerable diagnostic importance in the numerous 
cases in which the blood picture is not typical In 
discussing the origin of oedema, the authors hold that 
the facts demand the assumption (with Hcldenhain) 
that the lymphatic and capillary endothelium is en¬ 
dowed with a certain grade of selective secretory 
activity 

In the section dealing with the diseases of the nose 
it is surely not expedient to refer to the common 
polypus as a “polvp," a term which now has a more 
or less definite zoological signification 

We ccmgratulate the authors heartily on the com¬ 
pletion of their labours, the work Is not a mere com¬ 
pilation, but u the outcome of a ripe personal know* 
ledge of the subject Divergent views are stated falriy, 
and If the authors* views do not always agree with 
those current, the reasons are given, and tiiey merit 
careful consideration 

The book is profusely Illustrated with {dates and 
figures (some coloured), drawn or photografdied dkectlf 
from patients, specimens, and sections, which aka 
admirably reproduced Ve think it a mistake, lum- 
ever, not to have given the magnification of the phetiH 
micrographs; ilfnply to state, as Is done, the lenoea' 
wltii whldi the phetograj^s were taken does dot 
suAdently Indlcalta the magnification of the ejkjfpt 
d^deted 



MATCi^ 


5 


3, t^io] 


^ ^ OVR BOOK SHELF. 

ihHffekeid Fou^ A Bo 0 k for Boys and Girls By 
Am lUvenhilL Pp uclu+359 (London Sidg- 
wldt and Jackson, Ltd,, 1910) Price at 6d. 


Miaa BavbnbiU' has written this small work with the 
object of orousinff the interests of boys and girls In 
the prastioe of dailv domestic cleanliness, and at the 
same thne of fumlriiing them with reasons for this 
peacHoe. She also aims at Indicating the links which 
dtould be made to connect school lessons with home 
habits, and prominence is given to the value of 
habits aikLto the necessity for their constant daily 
practice She directs attention to the broad educa¬ 
tional value of the subject of '*h>glene," in exercising 
observatioi and reason, and in cultivaung the habit 
of tracing effects to their causes l*he text of mobt 
of tha chapters is "dirt"—the dirt of home surround¬ 
ings, of air, water, and food, and at the end of each 
chapter references are ^ven to works in which the 
subject-matter nia} be nirther studied and developed, 
more espedallv on the practical nnd experimental 
side Young peq)ie are slow to learn that there are 
no rights apart from responsibilities, which in this 
connection Include duties to self, to home, to com¬ 
munity, to empire, and to race, it is well, therefore, 
that Miss Ravenhill devotes her two concluding 
chapters to "the citi/en's povier to control dirt, deca^, 
and disease," and * imperial safeguards 'igainst dirt 
and disease " 

Hygiene has gradually found a footing in the 
elementary school code, but one cannot nope, for 
some years to come, to get the best results of this 
teaching and training, for the reason that school 
teachers os a body do not possess the necessurv know - 
ledge to enable them to present the subject with judg¬ 
ment and discrimination This small work well 
serves as a very useful guide to them, and to this end 
It is perhaps the best statement hitherto published, 
for the essential facts are dealt with in an appropriate 
and impressive manner, and the book contains little 
(if anything) which is unsuitable or unnecehsary, while 
the authoress tells practically nil that it is neccssai^ 
to tell A child with the elcnientarv knowledge of 
hygiene which Miss Ravenhill seeks to convey, ind 
tituned to act in accordance with its precepts, should 
be well equipped from the standpoint of hygiene Ihc 
book may be confidently recommended to all tho!*c 
parents and teachers who are concerned with the 
education of the young 


Histery of Chentistry» By Sir Edward Thorpe, C B , 
F R S Vol 1 From the Earliest Times to the 
Middle of the Nineteenth Century Pp V111+14K 
Vd li , From 1850 t(4 1910. Pp viii+153 (Issued 
for the Rationalist Press Assoaation, Ltd) 
(London Watts and Co , 1909 and iqio) Price 
u. net each volume 


Sir Edward Thorpe , who has enriched chemical 
Uterature with so many valuable biographical contri¬ 
butions, has added greatly to our indebtedness by the 
publication of these two small volumes of chemical 
history In method and style thi^ follow the emin¬ 
ently readable work of Thomas Tfkomson, which has 
been so long out of print, and in many respects out 
of dkte, and the mod^n student is now supplied with 
a brief history of chemistry, which is well within his 
latsUectual and material ipeans, and cannot fail 
to add gatacly to the Interest of his studies The 
dIvOeea el Uetoolcal and other human interest from the 
etedS? of science, nnilting from our examioatien wstem, 
' is girea^ to be deplored. It gives gdod ground tor the 
■Umtiond of aiiditv so often madit against scientific 
tqnmng and scientific text 4 xK)ks, and it deprives the 


student of mudi (hat would aid him in the comprehen¬ 
sion of modern chemical theory. It is to be hoped 
that ttiese volumes will have a very wide circulation, 
and timt students may be encouraged to proceed to 
study some of the works which are indicated in the 
appended bibliographies. 

Tlie first volume, beginning with the chemistry of 
the ancients, brings the reader to the early part of 
the nineteenth century, whilst the <iecona volume 
follows the subject to the present day This last 
volume IS naturally highly compressed, but, like the 
first, it ^ers the imprint of a master-hand in the 
exact and readable prewntetion of chemical history 
A senes of admirable portraits is inserted throughout 
the work A. S 

A Course of Elementary Setente, Pracfual and /)e- 
scnpttve By John Thornton Pp vi + ai6 

(London Longmans and Co , 1910) Price ax. 

This b<x>k, which contains chapters on measurement, 
mechanics, and lieut. is intended by the author for 
junior pupils who are attending class and laboratory^ 
instruction Ak the title implies, it 19 partly descrip¬ 
tive and partly pnicticul m char.ictor After perusing 
the book one is led to the conclusion that the author 
has not a very wide acquaintance with phvbics or 
much experience of up-to-date laboratory method^ 

1 he book hah the characteristic of those many manu lU 
on this subject which appeared so hurriedly ten nr 
twelve Years ago Tlie Language is often loose, e g 
p Expt I, "Draw 1 large circle on a sheet of 
enrdbrard and divide it into degrees " On p 29 the 
luthor slates that resulN need not be cirried beyond 
the second decimal place as a rule In detemnning 
quantities in the Inboratorv where the final result is 
Stained by arithmetical optTntions on quantities 
actually measured, it is the degree of accuracy with 
which these several quantities are measured that 
determines tlie number of significant figures in the 
final answer Such examples as Expt 11, p 35 — 
Weight of lead in air, 17 oz ; weight of lead in water. 
15! or , specific gravity, iij, or the example on 
p 41 —3000/085=^5294 cc. are lll-chosen On 
|j 131 we/ire told that the steel mils of n tram line 
have H small space left between their ends, when 
laid, to allow for expansion How many observant 
boys have looked for such spaces .md failed to find 
them? On p 144 it is stated that water expands 
regularly from ordinary air temperature to 100® C 

The Brooks Patent T-square Lack (Letchworth, 
Herts Wm J Hroolu and Co) Prices 45 6d and 
51 6d 

This very useful adjunct to the ordinary 1 -square 
18 one of the best of the devices which have recently 
been introduced to facilitate the work of the draughts¬ 
man, and It will be much appreciated by all who are 
engaged in methanical and architectural drawuig 
The contrivance is simple in character, moderate In 
price, and Well made, and is designed so as to be 
readily attachable to any existing ssjunre, no altera¬ 
tion of the drawing board being required By its use 
the T-square, without loss of freedom, is instantly 
locked m any desired position 00 the board, thus 
freeing both the hands of the operator The kick 
may be put out of action nt wUi, and the T-square 
manipulated in the ordinary manner The " lock " 
aitaenment will be found extremely serviceable when 
usttl witil a board which rests horizontally, os on a 
table, but when the board is much inclined or is 
vevtl^ Ite employment of this or a similar device is 
indfapawseble Thm ore many bsacdicrs who mtebt 
whh great advantage utilise thlarapparatus for Mick 
board work * 
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LETTERS TO THE EDITOR 

]Tht Editor does not hM htmself rosponsible jot opiHiont 
oxprojsed by hio eorrobpandonts Notikor can ho unaortako 
to rotum^ or to eoftotpond wi0i the vritors of, rojocted 
monuicfipts intended for iWj or any other part of Nator« 
So notice io taken of anonymoue communicationt ] 

HcUuin aad Otologioal Tine. 

In Nature of October 37 (p M 3 ) b ehort notice appear§ 
relative to nome experiment! of rrof A Piutti, of Naples, 
on the o^lualon of helium from the air by mIim in 
the act of aolldlficatlon Prof Plutti apparentl} considers 
hie result! ai throwing doubt on the figures which 1 have 
^ven for the age of different geological formations from 
tlu! accumulation of helium In them 1 wish to give mv 
reaaomi for dissenting from this criticism 
In the first places It Is not clear from Prof Piuttl's 
description that the gases extracted from his solidified 
•alts contain any more helium than normal atmospheric 

air He has not attempted to show, if I understand his 

description rightly, that there Is any leUcUve absorption 
of helium In preference to the other atmosphenc gases, 

■nor Is It at all likely that such a selective absc^tion 

exists, for we have no knowledge of chemical aifinitv 
between helium and other gases, while, In respect of 
solubility, it would probably be Inferior to them Agoln, 
on account of its low molecular weight. It would, if an}* 
thing, be better able to escape from mechanical retention 
But the gases from minerals are In praitically all cases 
many times richer in helium than is atmospheric air 
Mere retention of air cannot therefore account for any 
appreciable proportion of the helium found ^ 

There remains the quL*stion, also alluded to by Prof 
Plutti, of whether helium can have been flbsorb<^ from 
any source In the Interior of the earth 1 hove already 
dlKUSRcd this question, os regards Igneous rocks, in Proc 
Roy Soc , A, vol Ixxxiii , p aqft As regards the bulk 
of the rock, it is impossible to exclude such an ongin, and 
1 have carefulh ovolded drawing conclusions which might 
be vitiated by it My Inferences have been drawn from 
minerals like xircon und sphene, which are immensely 
more radlO'ActIve than the rock In general, and immensely 
richer ip helium It is without plausibilit) to assume that 
the ezeeu of helium in these has any extraneous ongin 

R J Strutt 

Imperial College of Science, South Kensington 


doubt that the subataooe found was the nd^iium of the 
meteoric body,'* but tlw evidence whldi he sutes Is hardly 
Mrisfactory to the moderni mm crltfcal Inquirer 

It seems probable that these jelUea are, In general, 
plasmodia of some form or fonna of Myxofflyoetei, and 
that their common Identification with falling stan may 
have Its basis In the frequent recurrence of tms error Into 
which Mr Graves seems to have been led It la well 
known that visual estimates of the dlatmoe of falling 
stars are almost Invariably far too low If, then, an uot 
trained observer of a meteor goes next morning to the 
near-by place where he tkonght he saw the body fall, and 
finds there no unusual body excepting one of these pUs- 
modla, the Jelly and the meteor are almost sure to be 
associated In hts mind Especially is this prhbablei since 
the plasmodia, In general (at least In my experience), have 
the appearance of having fallen on the grass rather than 
of having grown there Edward E, Prxb. 

United ^ates Department of Agriculture, Bureau 
of Solis, Wamlngton, D C , October 17 


On Hydrogen in Iron 

At the recent meeting of the British Association at 
Sheffield, Sir Norman Lwkyer referred to the relationship 
Between hydroMn and iron at stellar temperatures Some 
observations m mine, made several years ago, arc of 
Interest In this connection I also note that at the recent 
meeting of the Iron and Steel Institute, in a discussion 
on the influence of carbon In iron, It was suggested that 
the gases known to be present should also receive 
attenmn 

Iron contains ten times its volume of hydrogen, and In 
many Instances ao volumes of hydrogen, even ifx> has 
been noted Iron therefore contains from about 0*013 
ooa6 per cent of hvdrogcn, 100 volumes equalling 0*13 per 
cent, all deemed Important in metal with like proportionR 
of carbon and sulphur and phosphorus It Is now fully 
admitted that hydrogen hardens iron, and should there* 
fore be estimated i gram frozen 11, ice^yz cc, 
0*1^073 tc 1 note also ironsci ccw7a gram Iron 
nil c c of solid H«i/io gram In 100 ironHi4 4 cc ■ 
7 grams per looo c c , and 1000 ordinary pressure^only 
gram The figures quoted are apparently In 
accordance with the periodic law, series 1-7 
As regards the above, more might be said If space 
permitted John Parry 

October 19 


Pwdrf Scr 

On my return from a field season beyond the reach of 
nodlrals, 1 have Just seen, for the first time, Prof 
cKenny llughcs'H article on " Pwdre her *' in Nature 
of June 33, and the correspondence relating thereto In theOj 
succeeding numbers It may Interest your readers w 
know that a substance of this sort was found by Mr 
Rufus (jraves (at one time lecturer on chemistry in Dart¬ 
mouth College) at Amherst, Mass , on August 14, 18rq, 
and by him identified with a luminous meteor which hud 
been seen to fall at that spot on the previous evening 
HU report of the occurrence appeared in the Amertcan 
Joumcl of Setonco, vol 11 , pp 334-7, iBao. The moss 
of JelIv was circular, about 8 Inches )n diameter and 
about I inch thick It was of a bright buff colour, and 
covered with a ** fine nap similar to tl^ on mllM cloth *' 
The Interior was soft, of an Insufferable odour, and 
llouefled on exposure to the air Some of this liquid was 
allowed to stand In an open glass for a few days, when 
it had entirely evaporated, leaving only a small quantity 
of a fine ash-coloured powder without taste or smell,'* 
which effervesced strongly with sulphuric acid, but not 
with nitric nor hydrochloric 

Mr Graves's account was noted by Arogo In the Annal 
de Cfifmk, vol zlx , pp fir-g (1811), who quoted also 
several stmllar occurrences cited In earlier chronicles It 
U probable, of course, that Mr Graves was mistaken in 
hU identifleation, that the meteor actually fell at some 
Other point, and that the jelly was confused therewith 
only because norther unusual substance was found at the 
l^nt where the meteor was supposed to have fallen Mr 
leaves himself considered that there was ** no reasonable 
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Xesearcb Defence Society. 

In connection with thr cases of plague in Suffolk, let 
me say that this society has lately published an Illustrated 
pamphlet on Plague in Indio, Past and Present," by 
Lieut -Colonel Bannerman, director of the Bombay 
Bacteriological Laboratory It gives a full account of the 
experiments which proved that fleas carry the plague from 
rati to man, it also gives a full account ot Haffklne's 
preventive treatment, and of the many thousands of lives 
which have been saved by this treatment 1 am sorry that 
th* Research Defence Swiety cunnot afford to give away 
this pamphlet in large quantities, but 1 shall be happy to 
send It to any of your readers who will send me seven 
stamps 1 shall also be happy to send copies, on sale or 
return, to all booksellers 

Stiphrn Paokt 

(Hon Secretary Research Defence Society ) 

31 l.adbrolce Square, London, W 

Britith Mammalt 

I AM grateful for your reviewer's good wishes for the 
success of my book (Naturi, October 30) He xvrites 
that he has only one fault to find, namely, that x paper 
of Dr K Andersen's dcAlIng with the authority for the 
names Nyetdtus noctuia and N leisteri It not menrioned 
anywhere, I beg to state that the tft^ of this piper fa 
dven on p. 53 It could not be cited ln*the aynonyx^, aa 
the names Nyctatus nOctuU and S leisieri do not ad&^y 
occur in It In faCt, 1 believe that my book ti the flret In 
which these names occur 

G E. H BARMTT-HAMaTOgr 
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tHX OCSASOGRAPHICAL MUSKVU A 1 
MONACO. 

T N tlie history of the development of the study of 
^ the sea all the sciences find an application, and 
kll were worthily represented at the inaujfuration of 
the Ooeanographical Museum of Monaco on March 
aq of this year ITie ceremonies and festivities inci- 
dmt to the Axaaion have already been rhronicled in 
the columns of Natubb (Apnl voi Ixxxiii, p 191) 
It is proposed here to |^ve an impression of the life- 
work of the Prince of Monaco, uhich found expression 
in the solemnities of that occasion The accompany- 
inff lUustrations ^ afford an idea of the magnificence 
of the building and of the richness of the collections 
Fig I gives a view of the museum from the sea 
The scale on which it b built can be judged from 
the fact that the height of the roof above the lowest 
masonry is 75 metres Fig 2 is the statue of the 
Prince standing on the bridge of his yacht It is .ui 
artistic werk, and a good portrait It gives fine ex¬ 
pression to the modesty as well as to the poveer of 
the creator of the great 
monument In the centre of 
which it stands 
The museum and the 
vessels attached to it, with 
th'^ir staffs and general 
organisation, are onlv one- 
iwlf of the great enterprise 
which is entitled, ‘ Institut 
Occanogmphique FoncLitlon 
Albert l*' Prince de Monaco ** 

Its seat IB in Pans, whore it 
possesses Its own buildings 
and a rich endowment, both 
of them the gift of the 
Prince It has profesnors of 
physical and biological 
oceanography and of the 
physiology of marine ani¬ 
mals, and the lectures dc- 
llvered during hst year had 
the most numerous attend¬ 
ance of any in Pans During 
the life of the Prince he 
exerciMB supreme authority 
Doth in Pans and at Monaco 
there Is complete orgintsa- 
tion for giving effect to his 
wishes, and in the event of 
hU dea*. for carrvmg on 
the work without interrup¬ 
tion, and on the lines inau- 

S urated by himself Thus continuity and permanence 
avc been assured * 

It will be readily realised that the establishment 
of these two great institutions has not been accom¬ 
plished without the expenditure of large sums of 
money and the devotion of much time and labour to 
It It is almost impossible for anyone to realise the 
greatness of the work which is being accomplished 
without having been intimately connecM with it, and 
even with this advantage the development of the con¬ 
ception b slow As mth all great achievements, it 
will take at least a generation before it b thoroughI> 
understood and adequately ^predated 
The museum at Monaco Brars testimony at every 
turn to the great lines on which the Prince has him¬ 
self worked, and in which his work is fundamental 
Thus, In the purely hydrogrwhical department, we 
see his bathymetrical chart of the^ world, on which 

t VWth* b rha aitleb w atm fr^Uad to cIm ooomirof 

1m p w pd H i O of thm /fmimrmmtmtcMMMa Wacktmmkr^ Ttioy an 


all the trustworthy deep soundings ore entered Thb 
great document may be said to be the foundatkm^ttoae 
of oceanographical work Anothci and much earlier 
piece of h>drogra^lcal work is the current chart of 
the North Atlantic, which gives the result of his 
laborious work on board the Htrondelle By the 
methodical dispersion of floats, especially constructed 
to expose the least possible surface above wrnter, along 
different lines radiating gcnemlly from the group of 
the Azores, bv patiently awaiting their recovery, and 
by then combining their records, he furnish^ the 
demonstration that this portion of the ocean is prac¬ 
tically a lake, bounded, not b> land, but by the motion 
of lU own peripheral waters, thus enclosing a roughly 
circular poition of the ^a, part of which b generally 
associate with the Sargassum weed and called the 
^rgasso Sea The water, thus self-confined in the 
warm, dry subtropical region, is exposed to powerful 
evaporation, and to a considerable annual vanation of 
temperature at the surface The combination of these 
two thermal factors furnishes the mechanical power^ 



— ^ ai Om JfmimrmaarmaeJ^i/fAa - 

■Wic Si i Urf Oam pbousTBplM W i fti b m, at Miwlth, amd ntomM — 
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by which the deeper layers of the water obtain more 
heat and attain a greater density in this sea than 
they do in any other part of the open ocean, as was 
pointed out by the writer in a paper *'on the vertical 
distribution of temperature in the ocean," rend before 
the Royal Society on December 17, 1874, and pub¬ 
lished in lU Proc^ings, vol xxiii, p 133 
In the great hall to the left of the entrance the 
visitor IS at once struck by the magnificent collection 
of skeletons of Cetaceans, which Includes those of 
many species These are skeletons of individual 
whales, nearly all of which have been killed by the 
Prince himself, and each is complete, every bone in 
the animal being accounted for From all points of 
view this coHecUon is at once the nKfst attractive and 
the most Interesting in the museum, and in It we see 
the Prince reflectea as a hunter and os a naturalist 
In Fig 3 we have the Orca, with its formidable 
double row of teeth It pr^ on otheg Cetaceans, and 
always shows plenty of sport The meamen figtfed 
belonged to the leader of a school of three, whidi was 




8 


NATURB 


[NovEif^w 3. 1910 


met with a few miles outside of Monaco Ihev i a large moss of something came out pf its mouth dose 
fought to the death and when killed they were | to thi* yacht and begsn slowly to sink The Prince 

at once jumi^ into tlm dinghey and^ with a 
long landing net retrieved the object before 
It sank out of sight 1 hi^yd>iect is represented 
in big 5 and ih a uniqu^iece It u a frag¬ 
ment of the gigantic scaled cephalopod wbids 
Prof Joubin who desenb^ it named 
I eptdotetUhts OnmaliUi 
A he ilth) cachalot is valued for the 
spermaceti or wnv which is contained in its 
head and i sick one is still more valued for 
the ambergns iihrch it mav contain This 
curious substance which his at all times been 
so htghiv esteemed m pharmacy and per¬ 
fumery forms the subject of a very interesting 
Account of Ambtrgnti by Dr Schweidawer 
which w is read before the Royim Soaety on 
I cbrujry 13 1781 and published iff* the Philo 
sophic 1 I rans ictii ns ved Uxiii p 3J0 
l*ioni his invest g itions it appears that ambir 
gris IS i bj-priduci of m indimmation of the 
intestine whi h has prob ibly bten started b\ 
the bciks f the ctphalopods which it has 
sw illowed for thtsc ire the iiivannbh an f 
ch iractenstic ip^,rcdirni of ill genuine unber 
gns He further si nos th it the whalers ire 
convinced th it the r ich ilot fieda onl\ rn 
squids which whin unmutilited iwst be of 
i;,re it sue Oni whaler reported g oasc where 
the wh lie in its dc ith throe render^ 1 Mngle 
trntule which though incomplete from 
h tying been parinlli digestfd still measured 
29 feet in length ind he held that this lUstifics 
the lommin suing of the whnUrs mat the 
squids ire the higges fish in the sea 

Ihe w rk < f ih Pnnn imongst the t othed 
Fii- f -S«tu» o( Hn.^. Allwt I of M n.co n ib. Mu «.p> <■ h is li «d in interesting scnfii lentul 




towed in and be ichcd on 
what is ni w tlic new 
harbour of Monaco 
Not far fr n the Ori i 
la a ed^fletin Fig 4 of 
the best kn wn of th 
toothed C et ice ms the 
cachalot or spenn while 
It was not taken b\ thi 
Prince himself hut he 
was present if its cap 
tare and his siitnttfic 
instinct enibhd him to 
te I a e in c ppirtunitv 
which wc uld probabli 
have been miHsed b\ 
another The cachalot 
had bien struck bv 1 
crew of wh ilers from J er 
oeira one of the islind 
of the Azores fhe 
Prince followed the chos 
In hi9 yacht ind w is 
dose to the amm i1 when 
It beoame evident th^i 
Its end ha 4 oome At 
iMs moment these am 
mals always charge what 
ever they soe uid in 
their death agony they 

Tl^s animolr charged the Prtneesse Uirt but the I result The combat of the thradier apd the 
^ge did not get home Th'* animal stopped and { whale so dear to the naubcal mind seems to bo 
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'Mthiffi but the violent and deeperarte resistance of 
the giant squid to being swallowM when brought to 
tbe surface by the cachaioL 
The whalebone ^hale, shown in Fig. 6, was struck 
by the Prince in Ma>, 1896, not manv miles from 



fiG 4.—Sluhtoo of thfl Cftchaloc whkh furnl btd tht fingniMti of gt|afitk Capludupudi 


Monaco, but il escaped lls curenso \\ is \\a»>hid 
ashore in September of the same >CRr, near i’tclri 
Ligure. on the Italian Riviera A reiniirkiiblc fcMlurc 
of this skeleton is the evidence of fracture ind repair 
of a number of ribs of Its left side TTiis his been 
ascribed to collision with u steamer, but it is \er> 
unlikely that such an experi¬ 
ence would leave its mark 
in nothing but a number of 
perfectly repau-ed ribs It 
would seem to point to a 
type of accident to which 
titles are certainly exposed, 
and from which they per¬ 
haps not infrequently suffer 

The habitat of Che prhale 
is the au* and the water, and 
its functional economy has 
to be adapted to life in bot 1 
clements> or rath r, to lif' 
sometimes in the one, a 
otifier times in the other 
dement 

In one of the Prince’s 
recant cruises in the Medi- 
mtenteat the > acht was 
/oimd to be steaming in the 
wake of a whale, which was 


these conditions the whale came up to breathe at 
regular intervals of between ten and eleven mimites. 
the intervals between the spouts being Uw same alsMat 
to a -second This experiment suppUes an important 
constant In the natural history of tbe whfde It 

looks very simple^ but it 
will not be readily re¬ 
peated, except perhaps by 
the Pnnea hirnseH As tho 
whale was on paswige. It 
IS unlikelv that it went far 
below the surface but 
there IS abundant evidence 
that, in the search for food 
or to escape enemies, it 
penetrates to very cons'der- 
able depths In these ex¬ 
cursions its body is exposed 
lO ntpid and considerable 
variations of pressure 
These have to be borne byk 
the structural frame of the 
animal, of which the ribtk 
are an important part. 

ft IS generalfv assumed 
that, ber^e sounding, the 
whale Alls its lungs with 
air but this, bt ing at 
atmosphent pressure, is 
of no use^n assisting the 
body to resist the external 
pressure of a column of 
\vater equivalent, It may 
hi, to mifi) atmospheres 
How the po\vt*r of reaisu 
ance Is, m fact, provided, 
1 am not anatomist enough 
to know, but it must be 
Finite, and it is cas\ to imagine conditions in which the 
animal, ^ hether in the pursuit of prey or in the endea¬ 
vour to escape being made itself a prej, mnv strain 
it beyond its limits, and the ribs of one side, whichever 
IS the weaker, may give }^a\ In such an accident, 
beyond being broken, the ribs need not be seriously 
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etldentty making a pass^, 
and In a leisurely way The 


Fio 5 .—The pHfldpsI r«ta«U of LffhimlnihU Or mmMT/, Jotibl 


Prince seized 


--. th-* oppor¬ 
tunity to follow the animal without pursuing it, and 
this was done with such skill that «t remained uncon- 
*sribas/of being followed It kept a steady course, 
and, tokeep station" with it, the Pttneesse Alter 
Tiiid to ateam at a speed of about ten k-’ots In 
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disturbed, and with the return to the surface or more 
moderate depths, thej w'ould fall into their (daces 
again, and that all the more easily •beuiuse there is 
little or no pressure of one part on another, vmry 
part Of the body of a totally Immersed animal being 
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water-borne In such conditions recovery would be 
rapid and the joints perfect, as can be seen to be the 
case in the skeleton In the museum 
The accident to this whale U very sujjgestive In 
a well-known experiment, Paul Bert reduced the pres¬ 
sure of the air in the lungs of a dog b) a not very 
large fraction of an atmosphere, when the thorax 
Immediately collapsed, every rib being broken When 
a whale is struck and sounds, if only to a depth of 
one hundred metres, the pressure on its body is in¬ 
creased tenfold in a few seconds How does its body 
stand It? 

It U certain that the cachalot finds its prey In 
water of considerable depth When it has seix^ it 


of meteorology, a science which, espedatly as 
regards its application to the higher regions uf 
the atmomhere, owes much to the participation 
of the Prince in its development Until he 
directed his attention to It, the haiXons^ondt, carry¬ 
ing their freight of valuable instruments, were very 
frequently lost Now, thanks to the m^od of keep¬ 
ing the '*dead reckoning'* of the balloon, develops 
and brought to perfection on the Pnncexte Alice, If it 
IS followed for a few minutes during Its ascent, It 
may disappear in the clouds, and iU recoverv, when 
it descends at sea, is almost a certainty This de¬ 
partment of investigation has been prosccifted ouUide 
the Mediterranean, and in the Prince’s cruisee of the 
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Fig, &--Sk«leMu 4 wbaleboM vhsk Cb« rihi of wbidi faof* boen fanUn onci nenUd. 


can It swallow it in xftu, in a medium of water under 
very high preisure? The dentition of this animal, a 
fomiidimle row of teeth in the lower Jaw fitting Into 
corresponding sockets in the upper jaw, makes It 
certain that, when it has seised its prey It can hold it 
^Indefinitely It has been observed that the cachalot 
sometimes takes Its prey to the surface and swallows 
it there Is dils aeddenta] or habitual? If habitual 
It it not another link with the far-back time when its 
habitat was the air and the land? These arc bome 

S uestlons suMested by an attentive visit to the 
luseum of Mmaco 

In the museum, room Is provided fcH- a department 
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last two or three years it has been carried from the 
Cape Verde Islands In the heart of the tropics to 
the north of Spitsbergen, within five hundred miles 
of the Pole 

Besides the collections of animals and the instru¬ 
ments for their captuA and study, there b in the 
lower part of the museum an aquanum, remarkable 
for Its size and the completeness of its instalbtion 
Thb already commands a cemstant *flux of vbitors, 
chiefly the curloyi, but it Is also freouented by men 
of science for smous study It is already proposed 
to enlarge it considerably. The storey above the 
aquanum b divided Into separate bboratones, £tted 
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with a trrvice of both fresh and sea water, and every¬ 
thing else required for chemical, phvslcal, and 
biological study In these laboratories the occupant 
has all that a labra-atory can supply, and at any time 
fresh material from the sea, collected by one of the 
small steam tenders of the museum 
Any notir^ of the museum of Monaco would be 
Incomplete without an acknowledgment of what it 
owes to Its director, Dr Richard None of the m'lny 
men of science who have enjoyed the hospitality, either 
of the museum or the yacht, will require to be re¬ 
minded of^this, nor will they forget what they indi- 
viduallv owe to Dr Richard's never-f nling courtesy 
and helpful aid Personally, I have more thanks to 
offer than 1 can express for the countless services that 
he has rendered me during our friendship of twenty 
years The Prince was fOTtunnte in being able to 
attach him to his service in the early days of the 
//frairdef/e Since that time Dr Richard has been 
hU never-failing aid and assistant It is not too 
much to say that without Dr Richard's strenuous and 
unselfish work during these many years the museum 
with Its rich collections and complete equipment w'ould 
not be. as it is now, the greatest institution of the 
kind in the world J Y Buchanav 


ENMKOnUKNT VERSUS IIEREniTY ^ 


question of the ussimilntiun of immigrants 
^ under American conditions has long been lookt^d 
upon as of vital importance, and it has been muen 
discussed, but heretofore with little accurate informa¬ 
tion Speaking from general personal observation, 
people have thought that under the influence of the 
existing educational social, and political conditions 
the immigrants gradually change their habits of 
life and their wavs of thinking, and thus become 
Americans The statement is often made that 
American citi/ens tend to resemble the Americ in 
Indian, meaning therebv some gencroliM*d t\pe of 
plains Indian but this has never been put to scien¬ 
tific test Little or no thought, however, h^s licen 
given to the possible effect of the phAsicaJ and sixrial 
environment on the phxsical tv|>e of descendants of 
immifTrants The establishment b\ Congress of the 
Immigration Commission in Februan 1907, gave the 
opportunitv for n thorough int'estigation of the 
pmlems of immigration, and the inquiry into the 
anatomical characters of immigrants and their 
descendants was put under the direction of Prof 
Franz Boas, of Columbia University, than whom no 
better selection could have been made The present 
short reoort deals with only a portion of the mnten il 
collected, but results oStafned are of unexpected in¬ 
terest and importance 

The results so far worked out mav be summarised 
hs follows — 

I The head form, which has alwavs been con¬ 
sidered as one of the most stable and permanent ch^^- 
acteiistlcs of human races, undergoes far-reaching 
changes due to the transfer of the races of Europe 
TO American soil The East European Hebrew, who 
hat a very round head, becomes more long-heided, 
the south Italian, who in Italy has an exceedingh 
long heady becomes more short-headed, so that both 
aoproach a uniform type so far ns the roundness of 
Aft head is concerned Fig i shows at 1 and i the 
cephalic index of forcign-bom Hebrews and Sicilians, 
at a and a that df those bom within ten vears after the 
arrival of their mothers in the Unite 4 States, at 3 and 
3 that of thw born more Aap ten years after the 


^ "Ombm in Bodily Vonn '^f DMcmdun of Immlfnnu.^ Tha Imfil 
wrntlmSSSkm, Dbennent Wo. toB pcMtntod 10 tho Si»i Ccognm, and 
" ■■ion. (WanUostoD, D C., U S.A , iqm.) 
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arrival of their mothers m the United States The 
diagram shows the very rapid approach of the two 
types among children born shortly after Ae arrival 
of their mothers m America, and the slower con¬ 
tinuation of this approach among those born later 
Fig 2 roughly indicates the general form of (1) the 
foreign-born Hebrew, (2) the fon Ign-born Sicilian, 
and (3) the average form of the head of the American- 
born Hebrew and Sicilian-btirn more than ten years 
iftcr the arrival of the mother in America 

2 ITie influence of \mcricnn environment upon the 
descendants of immlgr'ints increabcs with the time 
that the immigrants have lived 111 the country before 
the birth of children 

3 The changes in head form consist in the increase 
of some measurements and in the decrease of others 
The lengA of the head of Hebrews is Increased, the 
width of the head and the width of the face are 
decreased Among the Sicilians the length of the 
head is decreased, the width increased, but the wldtK 
of the face is decreased 

4 The differences in type between the Amcrlcan- 
born descendant of the immigrant and the European- 



Fio. I — Cooipttraon of head form of Hcbnura juhI SidlUna. At i ii Indl 
c«twl th« hud Conn cvprvflmd by tb« rulo b^iwccfi width Uid lent th of 
^■d of foTvign-bom Habtcwii ud SidlunK At 1, th« mim nilm of 
iboM bom wiihlo ten yoofk aftar tho uiivnl of ihcir moihcn in ib* 
Uiniod btnlea, ai 3, ibo cormpundlng valucii ot ihoM burn more thno 
ten yean niter the a*nval of iholr inuthere in America, llic diaaram 
■bom iha very rapid approach uf the two lypci aoMog children oora 
afaortly after the arrival of (heir mothan in America, and Iha alover 
contniuaiion of thU approach among cMldtoa born a Umg dme after ibe 
arrival of their motben in America. 

born Immigrant develop in early childhood and per¬ 
sist throughout life 

5 Among the East European Hebrews the 'en¬ 
vironment, even in the congested parts of the city, has 
brought about a general more favourable development 
of the race, which is expressed in the Increased heif(ht 
of body (stature) and weight of the children The Italian 
children, on the other hand^ show no such favourable 
influence of American environment, but rather a 
small loss in vigour as compared to the average 
condition of the inunigrant children, so that it 
appears that the south Italian race suffers under the 
influence of American city life, while the East 
European Hebrew develops under these conditions 
better than he does in his native country 

6 The type of the immigrant changes from year to 
\ear, 6wlng to a selection which is dependent upon 
the economic conditions of the country This Is 
shown by the fact that after the p§nic of 1893 a 
sudden decrease in the general development of imrni- 
grants may be observed, which persisted for several 
vears A similar change seems to have taken place 
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•fter the panic of 1907 The significance of these 
dian^ la at present obscure 

7 It has been observed that, while immiRrantshave 
large famHiea, the size of the family Is very materially 
reduced in the -second generation This reduction of 
the size of the family goes hand m hand with the 
iimrovement of the physical development of the indu 
Vftwal, as is demonstrated by the fact th'it children 
belonging to small families are considerably tallei 
than children belon^ng to large families 

In connection with this last statement it is worth 
noticing that Prof Boas points out thnt statistics 
taken on the school children of loronto, Ont , and 
Oakland, Cal , show that there is a decided deertase 
in development of the individuals according to the 
increasing size of the family, and the Toronto material 
proves thnt the decrease in stature with increasing si/e 
of family takes place on every economic level This 




Fig. a —Sketch** olheed fonnii. Showing <i) the avenge forn of the head 
of the fonlgn*bem Hebrew , (■) the avenge form of ihe head of the 
ferelfa'boni Sicilian . (3) the average form of the head of the American 
bore nebnw and SiciIlaQ born mora than tan Tear* after the arrival of 
the mother in Amerka. Thne iketchea are InteDded only to give an 
la^nMion of the chaoga in pruportloii. They do not repreaeni the bead 
lorma lA detail 

does not seem to be due entirely to inherited ph\sio- 
lugical causes nor to differences of nutrition fhe 
fact, however, comes out with greatest clearness that 
reduction in the size of families goes hand in hand 
with the impiwement of physical development 
Tlie data upon which these conclusions are bai«ed 
arc given In Ubics of measurements, and synthesised 
in curves ThHr truslworthineiw dei>cnds upon hcveral 
conditions being carefully investigated The wide ex- 
gierience of Prof Boas as a physical anthropologist 
and his mastery of statistical methods give us con¬ 
fidence that his conclusions are well founded He 
aotoowledges that the problem is an exceedingly com¬ 
pleted one, And he describes the various wavs in 
which he has endeavoured to arrive at tmstwwthy 
results, for these the reader is referred to the report. 
One of the most important problems of physical 
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anthropolopv is to determine what effect envkomnefit 
has upon the human species 1h hh oddrees to the 
Anthropologlcat Section of the Brltirti AaaodaUon at 
the Dublin meeting in 1908, and again in his presi¬ 
dential address to fte Royal Anthropok^ical Institute 
on “The Influence of Environment on Man,“ delivered 
on January at, 1910 (which will shortly 1 ^ published)^ 
Pre^ W Ridgeway has directed attention to this 
question Reference may also be made to Dr R. 
Humphrey Marten’s presidential address to the South 
Australian Branch of the British Medical Association 
(Adelaide, 1900), on “The Effects of Mtgr;ption from 
the Northern to the Southern Hemisphere ” The biveiu 
tigations Prof Boas is now undertaking are of prime 
importance, as they are based on careful measure* 
ments, but many more similar studies must be made 
before general conclusions can be drown It is also 
obvious that this is not a matter of purely anthropo¬ 
logical interest, but is of significance to the 
sociologist, and should not be neglected by the states¬ 
man A C Haddon 


PRESENl CONDInON Ob AMERICAN flJbON 
AND SEil HERD!> 


17 ROM the third annual report of the American 
^ Bison Society, rerentlv published at Boston, we 
learn that the condition and prospects of the three 
herds of bison maintained by the Government of the 
United States are all that can be desired, and that» 
in the opinion of Dr Hornaday, the future of the 
species IB now secured These heixls comprise one in 
tne Yellowstone Park, with innetv-five head, a second 
in Wichita, with nineteen head, and a third in Moix- 
tana, with forly-scvxn head, the total number of 
animals thus being 161 Of these herds the one in 
Montana, which occupies a tract of twenty-nine square 
mites, has only recently been brought together (as 
described m the prcwsnt reiiorl), and pronuses to be 
the best of the three Indeed, Dr Hornaday is of 
opinion that this herd alone would be bufficient to 
safeguard the species against extinction, since, owing 
to the extent of the area on which it is estabbshed, it 
is secure against any ill-effccts from in-breeding Re¬ 
garding the Yellowstone herd, Dr Hornaday is less 
confident, as the relatively small tract on which it Is 
kept may lead to deterioration. The Wichita herd, 
on the other hand, is as well situated as the one in 
Montana 

In another part of the report is given a census of 
the total number of pure-bred bison living in captivity 
in Amenca on May 1st, 1910 This total is 1633, 
against 1592 in 1908, and 1010 in 1903, thus showing 
a well-marked and progressive increase Out of the 
16331 636 are in Canada, and the remaining 1007 in 
the United States In 1903 Canada possessed only 
forty-one head, the enormous increase being appar¬ 
ently due to the transference of the Pablo h(^ from 
the United States Of wild bison the total number 

18 estimated at 475, of which twcnt)-five are in tho 
Yellowstone, and Ihe remaining 450 in Canada In 
1908 the number of wild Canadian bison was esti¬ 
mated ot 300 The grand total of pure-bred animals 
living in North Amenca is thus approximately ztoS^ 
against 1917 in 1908, 

A considerable portion of the Montana herd was 


S urchased from Mrs Conrad, of Kalispell, in thatf 
tate, who also fvesented the magnificent herd-bull 
shown in the foreground of the illustration herewith 
rewodttced. 

^e selected pArtion of the Conrad herd was driven 
bv cowboys, without any noise, to the nearest railway 
siding Here “each animal was driven sbigly into 
the corral that communicated with the loading chute- 
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• T he chute of a railway caitle-yard is a long, 
tWT Pw caflon with wooden walU, sloping up\^ nrd 
rather steeply, and ending in the open door of a 
cattiMar ... A crate was placed in the middle of 
the (^ute; the sliding door at the outward end of the 
bon was lifted high and carefully poised for a quick 
4 rop An aidmal specialh fitting the c^nte was then 
cut out from the bunch, ariven into the chute, driven 
on Into the crate, and shut in with a bang After 
that the crate was hauled and shoved into the stock- 
car and settled in its place " 

In NATUgB of July 38 appeared a paragraph relat¬ 
ing to the danger threatening the Alaskan fur-seals 
owing to unrestricted pelade sealing b\ the Japanese 
Since that paragraph was written the editor has re¬ 
ceived a copy of an “open letter** addressed b\ th-' 
Camp-Fire Club of America to the people of the I nhed 
States, together with certain letters addressed h\ thi 
committee of the club to Mr Secrctar\» Nagel, and 
the replies to the same From a covering letter it 
appears that the Camp-Fire Club comprises iboui ^50 


»3 


95 per cent of the >ounger male seals are annually 
tailed the surplus bulls '* will flghc with * the breed* 
mg Dulls" ov«.r ihe lemaies, ui\d seriously retard 
the breeding of the herd To this the committee* 
after indicating their opinion of the experts concerned 
by printing the word with inverted commas, make 
me following repl) —**As if a wild species does not 
know how to breed and multiply successfully without 
the help of man I llie excuse is most inadequate, 
and in any event it is no excuse whatever for not 
dealing squarelv with Congress, and in accordance 
with n verv plain understanding '* 

Froti this it will be manifest that the controversy 
has entered a somewhat acute and embittefed stage, 
the details of which 1 have neither f9>ace nor IncUM* 
tion to discuss If, however, pelagic sealing weighs 
heavily, as I understand it docs, on female seals, 
there ma\ be something in the contention that a 
certain numb^^r of \oung males should be annuallv 
killed ofT although 9^ per cent cerlaiiih seems a 
henw toll On the other hand, there is no doubt 
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members, all interested in the preservation of 
American big game, and the opinions of whom ought 
thmfon to carry considerable weight According to 
the '‘^n letter," the Pribilov Islands, when pur- 
ebpaed from Ruhsia about the year 1867, were the 
resortat least 4,500,000 fur-seals, or sea-bears, at 
the present da> the number is only from 30,000 to 
50,000 Formerl) the Islands Yielded a large revenue 
to Government, now they involve a heavy cxpendi 
ture* The Camp-Fire Club is of opinion that all 
slaughter of seals on the islands should be prohibited 
for ten years, in order to permU of the recuperation 
of the herds to a point when tftey will yield an annual 
rewenue of ioo,oooL, and at the same time to makt 
treaties with the British, Canadian, Japanese, and 
Mexican Governments for the suppression of pelagic 
sealing, the latter being an even mm urgent matter 
than the former . * ^ j 

The secretary to Government, on the other nano, 
acting apparently on expert advice, demands a rc- 
^nvwS a JdtUng hocnce on the ground that unless 
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whatever that unrestricted pelagic sealing should be 
stopped, this being a matter, not of American, but 
likewise of world-w'idc interest R L 


THE FUTURE Oh AGRIi (U 1 URAL RESEARCH 
IN GREAT BRITAIN * 

^HE announcement recently made to the effect 
^ that the Board of Agriculture has applied for a 
large sum of money from the development grant for 
the purpose of aiding agncultural rest irch lends a 
peculiar Interest to two publications just issued, the 
report of the Board of Af^culture on the grants made 
for the last two years for ngrlculturc education and 
research, and the statement of the Bntish Science 
Guild recently submitted to the Pnme Minister in an 
inffuentiSlIy signed memorial Tlie report may 

1 lUport cn Uh DlMributlcm of Oniiti for AsncUrarol EdoesUra oikI 
Hmmnk in tho Vtm 190^ and 1909-10. Board of Afrlcokwa and 
n^ariai. Gd stl8 Prka vik * 

Tha Britkh ScUnro OoiU. Tho PnaatS Poddoo of Acrkaltnral RaaMtdi 
in thoUnM JUagdom 
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bt taken aa an indication of the official attitude, and 
the memonal as the attitude of the professed man 
of science, towards agricultural research, and it is 
interesting to compare them, to see what they have 
in common and how far their differences nre funda¬ 
mental 

From the fact that both publications, after a few 
preliminary statements, come straight to one and the 
same point, we may take it that this is regarded as 
the real issue Does Research pay? The position of 
the Board of Agriculture Is thus set out — 

A public department when authonsing the expenditure 
of money on research Is bound to take into consideration 
the probable value of the work to the State It cannot 
rest satisfied with the asHurance that sooner or later ull 
accessions lo knowledge will benefit the country The 
taxpayer of to-dav naturally wishes to nee a return for 
his contribution, if not In his own lifitime at least in that 
of hiH children It is obvious therefore that, us a matter 
of elementary justice, the question of lime must receive 
ronsideration from any department entrusted with the 
expenditure of State funds on research 

On the other hand, the mctnorial states — 

The committee of the Hritish Science (»uiW would urge 
very strongly that the value of investigation tan rarelv be 
Translated dlrectlv into terms of pecuniur\ gain the 
benefits lie more in the method of thought Ihat is indiued 
among the farmers and those concerned in advising them, 
In the stimulus It gives to a more exact conduct of tnc. 
business of farming. In the confident.t with which men ( 
take up the fresh resourcts which science and the indus¬ 
tries are always putting at the disposal of ogriiulture, than 
in any sudden rexoliiHons efTectea by research The fact 
that the countries whose agriculture has made the grentent 
advances In recent >ears are those which pay the greatest 
attention to research is itself sufficient justification for 
the action of tht British Science Ciulld in urging the 
British Government to move in this direction 

Between these two positions there is n great gulf, 
but one may hope that it will nut prove tin passable 
The Board of Agnculturc has recently appointed a 
committee. Including several distinguished men of 
•clence, to advise on questions dealing with resetreh, 
and doubtless a broad view will be taken of ‘the 
probable value’* of a piece of reall> good research 
work Ihe memorial gives several instances where 
research has directly resulted in financial gain to 
fanners An outstanding case is the use of xuper- 
phosphate, which was discovertjd bv Sir John I^'iwes, 
and has been of enormous benefit to farmers Den¬ 
mark affords at least two good illustrations Sonne's 
work on barley has resulted in the general adoption 
of a particular tvpe of malting bnrIeN, so that the 
yield has gone up three or four oushels per acre, nnd 
the malting cjuality has become miire uniform The 
whole butter industir is founded on scientific control 
Nllson’s work in Gothland, Sweden, is also mentioned 
More than 30,000 hectares of this island consisted 
of sterile swamps Nllson proved bjv careful investi- 
gatloHH that the factor causing sterilit> was deficiency 
of phosphates, when these were supplied the richest 
crops of corn, rape, and sugar-beet could be 
secured He further devised n suitable phosphntic 
manure out of a rather poor phosphatic mineral m 
the north of Sweden Coming to our own Colonies, 
^e control of live stock diseases in the Transvaal 
fumtshes an illustration 

At the end of the war the whole country was ravaged 
by variouR dideasea, which had reached the countrv at an 
earlier period, but had been distnbuted broadcast bv the 
movements of lyrses and stock during the wai^rlnder- 
pest, redwat^. East Coast fever, in succeRaion had 
aAacked the cattle, until few were left in the colony, and 
Im^ortotlbns^ died ai rapidly as they were introduced. 
Sheep aiid hoTRca were equally affected, until itock raising 
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of any description seemed an Impoosiblllty The invesli- 
getloni, however, conducted by Dr Theiler for the Trant^ 
vaal Department of Agriculture Into the causes of these 
diseases nave resulted in a number of methods of Immuni* 
■atIon, which, coupled with veterinary regulations as to 
the movements of stock, are now rendering the country 
habitable by cattle again and the business g>f ogricultuie 
once more posRlble 

Many other instances might have been given, but 
the memorialists very wisely do not allow themselves 
to be drawn into a false position, and repeatedly urge 
that the results of research work cannot .usually be 
translated direct into tenna of general practice They 
decline, in short, to regard the probable financial value 
of a particular piece of work as the only cnterlon of 
its usefulness This is, of course, the position one 
expects from the British Science Guild, but it must 
also be remembered that the attitude of the Board Is 
unquestionably that of a large bodv of the public 
In reading the two publications it becomes evident 
that the word “ researen ” is used in rather a different 
sense in each of tht 111 The Board’s report states that 
research must satisfy one or both of two conditions 
(i) it must, as a result of observation or experiment, 
result in the collection of fresh facts, (2I it must 
involve an examination of the facts collected, x't 
phenomena observed, and the reduction of them to a 
form in which thev constitute nn addition to know¬ 
ledge *' This definition is not adhered to, and work 
that is primarily educational, such as demonstration 
trials and tests, is apparcnilv classed as research 
The memonal recognises the difficulty of drawing a 
hard and fast line, but adopts this as a worldng 
definition —**Work which is published only in the 
annual reports of the institution may be regarded as 
educational, work also published by one of the learned 
societies or in the Journal of Agrteulturai Science 
miw be treated as research " 

rhis difference of view explains whv the memo¬ 
rialists only put the number of colleges where research 
has been done at seven, whilst the Board consider 
that research is being done at all the colleges So far 
as the demonstration trials nre concerned the Board's 
position Is sound, such demonstrations arc intended 
to improve practice, and must obviously be judged on 
their profitableness Onh in regard to research 
proper is there nnv difference of opinion, nnd here the 
difference is fundamental It would, however, be 

S remature and ungracious to labour this point, the 
loardN advisory committee is onlv just appointed, 
and it 19 clear that an open mind prevails —' It is not 
usually a difficult task to distinguish research from 
spurious imitations, on the other hand it may at times 
be difficult to say whether ^ particular piece of re¬ 
search 18, or is not, entitled to receive aid from agri¬ 
cultural funds One ma> be permitted to express the 
hope that the public interested will not take a narrov 
view on this point" 

The object of the Bntish Science Guild memonal 
was to urge the necessity of ‘ granting adequate 
assistance for the continuous conduct of scientific 
Investigations having for their otnect the development 
of agncultural production ’’ No scheme is fore¬ 
shadowed, indem, any attempt would have been out 
of place 

The report of the B^rd of Agriculture, whilst it 
does not set out a scheme, discusses the general lines 
on which one might be based In the first Instance, 
“At the present time the number of well-qualified 
men engaged In agricultural invesflgatlon In this 
country is relativclv small and one of our chief aims- 
In expending additional funds should be to establish 
a system which will bring agricultural science sulN 
able recruits” But when we come to bquire the 
moaning of “suitable recruits,” we learn that “the 
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chief demand of the present tune Is for * spade 
workers' and * quarrymen ' to prepare foundations 
and material." It is to be hoped that on this ptiint 
at least the Board will allow itself to be converted 
Unless men of outstanding ability can be attracted to 
the research stations and agricultural colleges, there is 
not much »»pe that the taxpayer wiU see anything 
like the return he ought for the money expended 
Th»i indeed, is the vital question, if the right siirt 
of men are got to do the work all the oUier questions 
of administration sink into insignificance But here 
also the Qwrd is on what appears to be the 
^ound The idea of a central experimental station 
IS dismissed, and a wider policy is suggested —''It 
would probably be advisable, therefore, to use part of 
the Development Fund in making such grants to 
universities and universitv colleges as would induce 
them to make provision for agricultural research " 
At no penod in its history has agricultural science 
had a greater opportunity than at present It is no 
longer namperea by lack of funds or by apathy on 
the part of the farmer The problems .nrc more 
numerous and more interesting than ever they ^erc 
But unfortunatelv the workers arc few and fresh 
workers are not readilv forthcoming The hopeful 
feature is that a number of eminent men of science urc 
giving up time and thought to the organisation of the 
new work, and, further, that the Board of Agriculture 
and the large agricultural societies arc manifestly and 
genuinely anxious to render all the help they can 


KA7S AND PLAUlJE 


A LI HOUGH the recent epidemics of bubonic 
plague in China, India, and other parts of the 
world have been always assocuitod with outbreaks of 
the same disease amongst rats, the historical stud) of 
plague throughout the world reveals the singular fact 
that previous to i8oci very few references to a coin¬ 
cident mortality amongst rats have been put on record 
Many excellent accounts of the older outbreaks, 
notably of the Black Death in Europe in i ^7, and 
the Great Plague of London in 1605, are in existence, 
but careful research into these documents b> m<idem 
historiographers—Haeser, Hirsch, Abel, nnd Slicker— 
has shown that for reasons difficult to discover very 
scanty mention of aNSociated rat mortality has been 
made 

The earliest recorded instance is perh.ips that given 
In the Bible in the account of the pestilence amongst 
the Philistines, which they ascribed apparently to 
** the mice that marred the land " Avicenna refers 
to the association between rats and plague in his 
description of the epidemic in Mesopotamia about the 
rear 1000 a d Niceplforus Gregorns, writing of ih* 
Great Plague of 1348, which entered Europe by wa\ 
of Constantinople, makes a similar reference Rats 
are mentioned in connection with the plagui in Yun¬ 
nan about 1757, nnd later in 1871-3 In Indu m 
association between rats and plague is noted in the 
Shagavata Pur ana, by the Emperor Jehongir in the 
plague epidemic of i6i^, and in a report of the Pali 
plague in Rajputana in 1836 Lastly, Orraeus refers 
definitely to rat mortality in his account of the 
epidemic of 1771 in Moscow 
The Identity of the disease in rats with that affecting 
man was estabbshed bv th8 discovery in 1894 of B 
p 0 $th by Yersfai and Ritasato 
Within the next few years the relationship between 
rat and humarf plague was investigated in many pjrt> 
of the world—by Thompson and Tidswell m S\dn#v, 
Clark and Hunter in Hongkong, Snow, Wetr, Hankm 
and James In India, and by Kitasato in Japan In 
iQos tfie Plague Research Commission was appointed 
to investigate plague in India, and the reports of this 
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Commission represent the results of the most exhaus¬ 
tive inquiry into the subject that has yet been earned 
out ,, 

The Commission early turned its attention to the 
relationship of rat plague and huntan plague, and 
instituted an extensive examination of the rats in 
Bombay and elsewhere for the presence of plague in- 
fectum The maps and charts, representing graphic¬ 
ally the results ot this examination, clenrlv sliow the 
correlation between the epizootic and the epidemic— 
the rat epizootic preceding the epidemic by an interval 
of ten to fourteen day^ Every uutbrc.ik of bubonic^ 
plague, when adequately investigated, was found to 
be associated w ith the disease amongst rats llic 
conclusion must be drawn that every epidemic of 
bubonic plague is caused by the concomitant rat 
plague 

In Bomba) the rat population is an enormous one, 
Jilus decumanus (the brown or grey rat) swarming in 
the sewers, gullies, and outhouses in ihe city, and 
Mus rattus (the black rat) living tn countless numbers 
in the houses of the people The latter species is of 
expeciut Importance in plague epidemics, because it is 
essentially a house rat it mnv almost be said to be 
a domesticated animal I1ic severity of the epizootics 
in the tw^o species will be appreciated when it is stated 
that during one )ear the examination of 70,789 M 
decumanus, taken from all parts of Bojnboy city, 
proved that 13*377 were plaguc-mfected= 188 per 
cent , nnd that <xit of 46,302 M rattus examined 4,381 
were plague-infected^q 4 per cent The heavier 
incidence of plague in M decumanus Is explicable by 
the circumstanci. that the fiea infestation of this species 
is more than twice that of Af rattux 

Some interesting observations on the distribution of 
different species of rats in India have been made 
recently by Captain R E Lloyd, IMS The mo«t 
common rats in India are M raltus, 3 f decumanus, 
and Ciunomyk {Nesokia hengalcnsts) M decumanus 
IS common both in Bombnv and Calcutta, but is 
absent from the city of Madras It is significant that 
Madras ix the one port in India which has never been 
serinusl) infected with plague M rattus appears to 
be universally distnbiitfd In India, whereas M decii- 
manus does not seem to occur in India except in sea¬ 
ports Nesokia hengalensis js found in tvery part of 

Ihe question of the transportition of pi igue by 
ship rats is an extremely im|K)rtant one, but h is not 
so far been thoroughly worked out It would appear 
that M decumanus is the species most commonly In¬ 
festing ships, although M rattus is also found 

Sticker, in his history of plague epidemics, quotes 
the statement that Af decumanus got into Furope 
from Persia about the \enr 1723 In England M 
rattus was displaced b\ the inv ision of M decumanus 
about this time \t the present da\ the predomiinl- 
ing species in this countr% is undoubtedly Af de* u~ 
manus, M rattus is, however, becoming incrensingh 
common in the seaports 

An important question in plague epidemiologv is the 
mode of conve>ance of the infective organism from the 
plague rat to man It is Impossible even to sum¬ 
marise here the numerous experiments ind i>I»erva- 
tions on this subject, but it may be said that from 
many sides, and cspcciallv from experiments in the 
laboratorv nnd in actual plngue-infecti^ houses, a mass 
of evidence has been rais^ which incriminates and 
indeed convicts the rat flea ax the transmitting agent 
of the infection 

1 PmuihmIc pluiM diflm frow bghoak i4rkii« In lu modfl of RpnAd 
When a mtm m crw oT pUgn* pneamonh ecconviln hilWttm oivwmm 
an oonvcftA dfractTy ftna crse eo rw Tnr onufhtne sod fshnUtlon. ft h 
OTobnUt tfau lb* itna) worre of IsfacJWD In th* Arvt cam of th* fbdn 
k B wvtn wcooJ mt pMnmooln oecarring In m paticm whh MpUqBidc 
pkfn«> 
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In India the rat flea, LoemopsyUa ch0opis, which 
chitely raaamblei the human fleai PuUx irrituns^ in 
appearance, is bv far the most commonly found 
M^iea. In England the common rat flea is Ceralo- 
^UuM fiueiattis ; a sing^ specimen only of L cheopts 
lUN been found up to the Resent time, 

L cheofis, especially if hungry, will bite man, C* 
fasctaius doM not take to man with any readiness, 
hut wilt undoubtedly bite on occasion llus difference 
hi the appetite of the two speclcn for human blood 
may be or significance in determining the likelihotxl 
of the spread of rat plague to human beings 

G F Pbtiuk 


• PROF. D P PEN HALLOW 

W E regret to announce that Prof D P Penhailow, 
D Sc , F K b (Canada), president of the American 
Socletv of Naturalists, and professor of botanv in 
McOill University, Canada, died on October 20, in 
consequence of an apoplectic seizure, whilst on board 
the ss Lahe Afantfooo, on voyage to Liverpool His 
remains w^e brought to Liverpool, and were, in 
accordance with his wishes, cremated at An field 
Cemetery on Friday, Cktober aS, Prof and Mrs 
Penhailow were about to begin a year’s vacation, and 
hod intended spenduig the wmter in the south of 
England In consrauence of the severe strain of 
work which Prof Penhailow hud undergeme dunng 
the last few years, his previously excellent hejilth ^ad 
shown signs of giving way, and under medical advice 
he was about to take a prolonged rest, when the 
lamentable event of his decease occurred 

Prof D P Penhailow was bom in 1854 at Kittery 
Point, in Maine, where his parents had a summer 
cottage, but their home was in New Hampshire, and 
Prof Penhailow always regarded himself as a New 
Hampshire man fnmilv were in the direct line 

of di^ent from Governor Wentworth, of pre-Kevolu- 
tionarv days, and Prof Penhailow was a splcnJid 
embodiment of the best type of New Englander He 
received his scientific education In Boston University, 
and after CTaduution he was oflered the post of 
professor of ix>tany in the Imperial College of Agri¬ 
culture in Japan In the same tear (1876) he married 
Miss Sarah Dunlap, who, like himself, could boast 
of n distinguished New England ancestry, and the 
first four vears of his married life were spent in Japan 
He thus enjoyed the distinction of being one of the 
of Western students who were chosen by the 
Reformed Japanese Government to inaugurate the 
epoch of Melji (Intellectual enlightenment) in Japan 
Returning to America in 1880, he undertook work 
in connection with the summer school of botany in 
Harvard University, and in 1883 he was offered the 
newl>«created chair of botany in McGill University, 
Montreal, where the rest of his professional life was 
spent He had a very uphill fight in Montreal, which 
Iw manfully fought There was no botanical labora- 
tOfy and there were no funds to provide one, but as 
Prof Penhailow gained the respect and esteem of the 
community help was forthcoming, and before he died 
the botanlail laboraton*' was excmingly well equipped 
When ho was appointed obscurantist views prevailed in 
Montreal, both In the city and in the University, and 
Prof Penhailow was ono of the very first to teach 
evolution, and may thus be said to have helped to 
lataugurate tho^ epoch of *'mclji ” In Montreal In his 
own science he devoted sp^ial attention to the 
anatomy of woods, both recent and fossil, on this 
subje^ he ptibU^hro many vatuabTr~papers, and in 
hfaijgreat work on ''Gymnosperms," whidh appeared 
in he summed up the results of twenty years’ 

labour His eminence In his special department Was 
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cordially reoc^nlsed by the Aroencan sdendfle vorkU 
and when he died he was not only presUant of the 
American Society of Naturalists^ but vtoe^preskkiit of 
the Amoican Swiety of Botanists* 

But Prof Penhallow's activities were by no mease 
limited to teaching in his i|>ecial sutyect Ha threw 
himself into every movement calculated# to bring a 
wider intellectual outlook into Montreal and Canada 
generally He instituted courses of lectures to 
teachers, which had for many years a beneficial eflett 
on those engaged in instnKtion In the pub& schoob 
of the city He was a leading member of the Canadian 
Royal Society, and in 1897, when the Brftish Asso¬ 
ciation met in Toronto, he was appointed a member 
of a committee to impress on the Canadian Govern¬ 
ment the dMirabihty of founding a marine blcdogicol 
station llie Government acted in accordance with 
the advice of this committee, and in 1899 a small 
floating station was started, which was moved from 
placed to place in eastern Canadian waters 
When in 1907 the Government was persuaded to 
give a grant towards the foundation of a permanent 
station at St Andrews, Prof Penhailow was deputed 
by the Biological Board to supervise its erection 
When he arrived at St 4 ndrcws it was found to be 
necesaaiy not only to build the station, Imt to cut a 
road through a mile of forest and to build a wharf 
No one whs ready to undertake the contract for this 
work, and those who were ready to undertake part of 
it, when they discovered that It was to be paid for by 
' Government money,” would only do so at exorbitant 
prices With characteristic American ener^ and ver- 
satUlW, Prof Penhailow threw himseu into the 
breach, became contractor himself, and constructed 
the road, the station, and the wharf in one-third the 
time he was told it wmild require, and at a great 
saving in cost Next year he superintended the activi¬ 
ties of the station, but a political crisis at OCtawn 
temporarily stopped supplies, and the anxiety and 
financial strain which he underwent undermined his 
health, and, In the opinion of his friends, constituted 
the first link in the chain of causes which led to his 
death • 

Prof Penhailow is survived by his wife and 
by his son, Dr P Penhailow, who is engaged in 
medical practice in Boston By his death McGill 
University loses one of its most distinguished pro- 
fessors, the city of Montreal one of its most puDlio- 
spirlted citizens, and the science, not only of botany, 
but of marine biology gencrnllv, a devotM supporter 
who could ill be spared E W M 

NOTES 

Wb learn with great regret that It h'xt been found 
nece«Mry to postpone the feitivltles arrangiKl to take place 
at Le>den to-dav (November 3) On this date Prof van 
Bemmelen oompletea his eightieth vear, and he w» to 
have received the perKMial congratulations of frlendii and 
disciplea from all parts of the world Owing to hit itlneoi, 
the ceremony la to be confined to the formal preoentotlon 
of the Jubil^ volume by Prof Lorentz, if, os la hoped, 
Prof von Bemmelen Is sufficiently recovered to receive 
him The Jubilee volume Is a remarkable tMtlnKniy to 
the regard which Is felt throughout the world for the dls- 
tlngulshed second founder 8f colloidal chemlotry* It oon- 
taint a portrait, together with a biography oiri a btbUo- 
grophy of the professor’s published worln Sixty papers 
on subjects connected with the colloidal state hove been 
contributed by worierra from all parts of the worM 
Amongst the authors arc le Chateller, Duhem, Zsigmondy, 
IJesegong, von Wletnam, Hlsdnk, Preundfi4>, Biltiu 
Spring, Hardy, Svedborg, Jordls, Wolf Ostwold, Lottof- 
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Nl«tilC| Spiro, Rechold, Tvnman, Bams, Bredi^i 
Vmnr, Ualfitano, &c The volume is published by 
<t. 4o Boer, Holder, Holland. 

TffB Allahabad Piofieer Motl of October 7 contnins a 
melancholy review of a resolution recentIv paused bv the 
Punjab Government re|{ardlng the prevention of plague 
This reaolutlon records that, In tht opinion of a com¬ 
mittee oonaliting of plague experts and district ofncirs of 
experiotice, ** no remedy has been found for thp disease 
that the pec^ generally will not go to plague doctors lo 
be treated ^hen suffering from plague, that dlsmfpction 
of housea by means of chemicals, or even bv heat, as a 
meant for checking or preventing on epidemic Is useless 
that rot destruction bv poison or trapping is almost equally 
useleas, and that inoculation, though a splendid mtnnh 
of Individual protection, cannot be used to cheik the 
epidemic owing to popular prejudice ’* As Ihe result of 
this, the Punjab Government propose, while keeping on 
the field the establishment of plague dot tors, to reduie 
the cost if possible, and make suggestions as to how this 
can be done It is not easy from this report in the. 
Pioneer Mail to analvse the evidence upon which tin 
Punjab Government acts, but the paper inusi cause 
melancholy reflections among the friends of India 1 b it 
not true that the words non posjumui ire somewhat fre¬ 
quently heard from tht mouth of thi Government of 
India? We have just listened to them in (unnection wiih 
malaria prevention, and wc have heard thLiti over and 
over again In connection with the prevention of choUri 
Perhaps a complete reform In the snnitarv sirvite of thi 
country, with much more attention to sanitary invtsiiga- 
tion and a more generous employment of trained snentifir 
workers, would not onl> save the Government iht wistL of 
much money on fruitless efforts, but would also do mon 
to ensure buccors in the future 

CoLONFr W C Goroas, who has done «urh splmdid 
work in removing mosquito-borne diReasrs from the 
Panama Canal zone, sends a short ktter to the Ttmts «if 
October aft in which he gives the death-rates for that 
area, and they are so remarkable that we here reprint 


V«v 
1906 

1909 

The rates for the Canal Zone, under American jurisdic¬ 
tion, Including the cities of Colon and Panamn, are ns 
follows — 


Gorges 

save For 

the years since 

statlsHcs for the cit> 

of Panama ha\*. 

Popalsnon 

No. of dstUii 

Death rale per tnio 

3X9984 

1.447 

65-82 

259518 

1.14a 

44 75 

33.548 

1.156 

34 45 

37.073 

1.399 

3483 

40,8oi» 

1.038 

35 44 


Vsv 

1906 

1909 


No^eTdeathi Dssih-nite per tooo 


569624 

2,828 

4 fV 4 

73.364 

3.544 

4*37 

103 .133 

3.435 

33-63 

130.007 

I 3 S.IW 

3,^3 

3,459 

9483 
18 19 


b-rsie psr 1 

25-86 


Atnoflg employds the rates have been as follows ^ 

VWr KnbrW Dsotb-niie 

1905 1^5" 

lyti •6,47$ ^ 73 

1907 . • 39.343 "74 

1914 ' 43 . 9 ^ >301 

1909 47.«67 H , w-64 

Therf Im, been m> eaM «f cither pletfue or yellow fever 
M the - iliiGa 1905 We admitted to our heepltale 

lor imlifli 4n the year 190$, 514 caaM for each thouiand 
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employda, in 1906, 831 cases for each thousand empkiyAs, 
in 1907, 4^4 for each thousand employds, 1908, sSa for 
each thousand employes, and 1909, 315 for each thousand 
employds *' 

^ Thrmc seems little doubt that the four deaths reported 
recently at treston, in Suffolk, were due to plague To 
prevent anv further development of the disease, active 
measures are being adopted to effnf a general destruction 
of rats in hreston and the neighbourhood The southern 
part of rural Ipawlrh has been svstematically explored, 
and large quantities of poiRon laid down Tbe Samford 
Rural District Cxsunrll has Issued a warning notice point¬ 
ing out that It is dangerous to touch dead rats with the 
naked hand, and urging their burial without delay The 
public has boon requested not to eat rabbits or hares 
killed in the district Ihe notice uIro urges a general 
campaign against uncleanliness and Insects The ques 
tion of destroying rats over a wider area than that prth 
posed has been raised, as many dead rodents have been 
found north of the Orwell It Is pointed out that the 
increase of rata can be traced to thw* practical extinction 
of their natural enemies—owls, kestrels, and hawks, which 
are now seldom seen In the knaUty The origin of the 
disease Is still uncertain, but there is reason to believe, 
In view of the plague at Odessa, that grain vessels from 
the Black Sea to the Rlvir Orwell may have brought over 
piague-strlrken rats The position of knowledge as nn 
gards the relation between rats and the spread of plague 
IS described in an article elsewhere in this issue 

In the gardens of the Zookigital Society of I.A)ndon, 
Regent’s Park, there is now in flower a specimen of Igare 
Americana The Agaves ore (Kipularly known as 
* American*’ Aloes, but there an no true Aloes in 
Antenca, the genus being almost cntirejv confined to South 
Africa Agave is a mi mb* r of the natural order 
Xmoryllidaceee and Aloe of the natural order I illncctc 
\nother popular fallacy connected with the Agaves is ih* 
belief that the plants flower after 100 vears nnd then dii, 
hence the Agave Is sometimes called the century plant 
the facts arc these, that the plantbeing inonocarpic, 
an only capable of flowering once but th« agi at 
which a particular specimen will flower is determined by 
many circumstances, im ludlng constitutional characters 
nnd the suitability or otherwise of the conditions in which 
the plant 15 growing These remarks apply specially to 
\gave Americana, for another species, iiumelv, A Sarfori, 
IS capable of flowering from year to year A Americana 
has very thick leaves of from 4 feet to 6 feet In length 
They have sharp prickles all along the margins, and each 
leaf has a stiff, sharp point i Inch to 2 inches long, these 
latter are sometimes culled “ Adam's needles ** The plant 
contains fibre In the roots and leaves, and the fibre is 
used for commercial purposes Agaves are cultivated for 
ornamental purposes in this country, being used frequently 
as terrace plants in large boxes or tubs The flower spikes 
grow very rapidly when once they have formed, their 
height varying from about is feet to upward** of ao feet 
The num^ous flowers arc greenish-yellow, occasionally 
quite yellow, but scorcoly golden as they are sometimes 
described The plant which is now flowering at Regent s 
Park has stood out of doors during the summer, but it is 
blooming in the warm atmosphere of the reptile house 
Another specimen bloomed In the same gardens In 1906, 
nnd two specimens flowered In the Victoria Park, London, 
in 190J In Mr Smith's gardens in the Scllly Islands a 
doaen or more specimens flowered out of doors In 18^, 
and In the south of France Agaves In flower ore not un- 
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Common oibjecta There !■ a varl^ated variety of 

A XpfMflMiin which la more ornamental than the type 

It U announced in the Revu€ Mcitniifiqtu that Prof 

Karomcrllng Onneii of the Unlvemltv of Leyden, has put 
hla cryogenic laboratory at the dlapotal of Madame Curie 
for her reiearches on radio-activity at low temperatures 

Tni dally Press has recenttv given currency to a vogue 
report that a ** vast lake ” haa been discovered in an 
unexplored pgrt of north-weitern C anada b> Indians, which 
they to be as large as Lake Superior The report 

if hprdly likely to be correct so for as the sixe of the lake 
li, cotkcerncd 

A couasR of twelve lectures on “ The Coasts of Great 
Britain and Ireland ’* (Swiney lectures on geolog\) will 

be delivered by Dr T J Jehu in the le< ture theatre of 

the Victoria and Albert Museum, South Kenblngton, on 
Mondays and Tuesdavs at 5 p m , and SBturda>s at 3 p m , 
beginning Saturday, November 5 Admiiblon to the course 
is free 

A Rbuiicr message from Vienna btates that on 
October aS the Radium Institute created there by the 
Academy of Sciences was formally opened by the Archduke 
Rainer The new Institute Is to be devoted solely to 
chemical and physical research, and will be open to bcien- 
tlflc men of all countries The Institute has at Its dis* 
posol three grams of radium from Joochimirthal 

At the annual general meeting of the Cambridge Philo- 
Bophical Society, held on Ottober 31, the following ofticers 
were elected ^Presid^nt, Sir George II Darwin, K C B , 
ticf^ettdtntSt Dr Fenton, Prof A C Seward, and Prof 
H F Newall, freoauref, Prof E W Hobson, tecfctaries, 
Mr A E Shipley, Dr Barnes, and Mr \ Wood fhe 
new members of the I'oundl elected are Mr £ A Newell 
Arber, Sir Joseph J Thomson, end Mr J E Purvis 

Tilt Chemical Society's banquet to past presidents, 
which* was postponed from May a6, will be held at 
the Savoy Hotel (Embankment entrance) on Friday, 
November 11 The banquet is In honour of the following 
past presidents who have attained their jubilee as feUows 
of the society —Prof M IlllBm Odling, h R S . the Rt * 
Hon Sir Henry F Roscoe, f R S , Sir Wllham Crookes, , 
F R S , Dr Hugo MUiler, F R S . and Dr A G Vernon 
Harcourt. F R S 

Th» Berlin correspondent of the Timei states that the 
German Mlafstrv of the Interior has called a meeting to be' 
held within the next few days lo consider whether the 
foundation of a special Institute for aviation research is 
practicable, or whether I he work can be better carried out 
by existing Instftutioni Delegates from the Imperial 
Government and the Federal States will be present, 
rogsftber with representatives of the German technical 
universities, of various associations connected with aviation 
and motors, and of the industries concerned 

Thx death is atmounced of Dr D } B Gemes, member 
of the Perb Academy of heimees and a former collaborator 
Pasteur* From a notice In the Timci we learn that 
Oernex svas born in 1834 On the completion of his 
studies he Ailed various posts as a teacher of sclentlAc 
subjects While engaged upon profctSOTla] work at the 
Lycde Loufs-le-<lrand he assfsfied Pasteur fn aome of his 
researchea, and iraa for many years an intimate fnend and 

£ b(mtor <|f the great French investigator For mors 
twenty year* Dr Gemex was a lecturer at the Ecofe 
Normale nf Paris, a post which he held simultaneouriy 
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with prolauonhip* u other (reat oducMlbfMl ImtltWlorta. . 
and from which he retired in 1904. Dr* Gesnea was ^ 
author of a number of treatises on aelaDtlAc subtidctai^and" 
was an Officer of the Ldglon d'Honneur 

At the general meeting of the Royal Society of Edin¬ 
burgh, held on October 34, the following offlee-bearera 
were elected ^Prtstdtni, Sir William Tdmer, K,C.B, 

F R S , viee-pfttidenig, Prof Crum Brown, F R S , Prof 
J C Ewart, FRS. Dr J Home, FRS, Dt. J. 

Burgesf, Prof* T Hudson Beam, Prof F O Bower, 

FRS, gmerof secretary, Prof O Chrysta^ jemtaffs# 
to ordinary metUngt, Dr C li Knott, Dr R KldsVon, 
FRS, treasurer, Mr J Currie, curator of library amd 
museum, Dr J S Black, counciUots, Prof J W 

Gregory, b R S , Dr A P Laurie, Prof Wm Peddie, 

Prof H M Macdonald, FRS, iW D NoU Paton, 
Dr W S Bruce, Prof F (# Bally, Dr J G Bartholo¬ 
mew, Dr R H Traquair, FRS, Prof James Walker, 
FRS. Prof A RoUnson, and Dr W S M'CormIck 

A MKXTiNO of the OpiicaJ Convention executive com- 
I mittee was held on Oitober 35 In the rooms of the 
Chemical Society to consider the desirability of holding a 
second convention in the year 191a On the motion of 
Dr R T (ilaxebrook, C B , FRS, it was resolved that 
a meeting of the permanent committee, which all members 
ii the trade and others interested be invited to attend, be 
held some time In November to consider what action 
should be taken with the view of organising an optical 
convention in 191a The time and place for this meeting 
will be announced as early as possible The chair will 
be taken by Dr Gloxebrrok, director of the Natkmaf 
Physical Laboratory, as chairman of the permanent com¬ 
mittee, and a statement of the principal matters to be 
brought forward for consideration at the meeting will be 
published In due course 

Thx magnetic survey yacht Carnegie left Para, at the 
mouth of the Ama«m, under the command of Mr W J 
Peters, on October 15, bound for Rio de Janeiro This 
vessel, since leaving Brooklyn last June on her present 
cruise of three years in the Atlantic, Indian and PaclAc 
Oceans, had covered nearly 7000 miles up to Para, during 
which portions of the first cruise were several times inter¬ 
sected by the introduction of loops It it reported that the 
magnetic results obtained on the present cruise up to Para 
have fully confirmed the errors revealed by the first cruise 
In the existing magnetic charts of the North Atlantic 
From Rio de Janeiro the Carnegie wilt p ftKWd to Monte¬ 
video and Buenos Aires, and thflnce across to Cspe Tosra, 
where she is due towards the end of March, 1911 At the 
latter port the director, Dr Bauer, expects to r^n the 
vesnl, and be with her on the portion of the cruise In the 
Indian Ocean Sn route to Cape Town, Dr Bauer is to 
visit certain magnetic Institutions in Europe In order to 
perfect arrangements for cooperative magnetic survey 
svork 

The Homing Post National Fund Airship made a Right 
from Moiam to Aldershot on October *6* The alriUp 
left Moiison at 10 e m (french tine), the ooaat of Pranpe 
near St* Valery en Caux at u noon, passed over the 
English coast-llfie near Rottlngdeati at s 18 p.m., and 
reached Aldershot at 3 s8 p.in , being brought to eanh at 
45 pm The distance of 197 miles wai acoomplfiijMd in 
gb, s8m« The raft of speed wea about 36 mlWa gp %eur, 
including partieUy adverse wind ootuBtlona. The airship 
earriad a crew of right* Durii^ the Journqy gat lb« of 
WHift were used, 400 lUra ri petrol werb taam^gts^ 
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museum Is peeu)l«rty rich tn spedmc n e of this mUur* 


sod st the moment of landinit there were 
of water ballast, 990 Ib of petrol In refervci In 
INMMon to at least aoo Utres in the reservoirs The 
aAglnes started at 850 revolutions, they then worked up 
ttt 906 revolutions, and fell again to 850, and only Anally 
the landing vrorked at their full power of 1000 
rauolutions. The highest altitude reached was aiao feet, 
and throughout the sea passage there was a steady level 
of about son feet The overall length of the airship K 
JI37 75 feet, and the water- and gas-proof envelope has a 
cafwclty of 153.1658 cubic feet 

An appeal is made for funds to erect a new building for 
the Royoi Society of Modldfie Of the sum required ihc 
a^eiety has already provided 17,000/ . and It asks that not 
than s6,ooo/ may be contributed from without, so 
that It may not be crmpellcd to curtail Its very valu ible 
public and sclentiAr work Towards the n>oney In hand 
8500/ has been subscribed by memberR of the medliat pro- 
fesilon The l»rd Mayor has become chnlrm in of a 
Mansion Houve lommlttee formed tn promote the raising 
of upamrdi of tOiOoo/ for the new building The govomoi 
of the Bank of England has opened an account for the 
receipt of donations, which may be sent to the Rnnk of 
England, payable to The Roval Society of Medicine 
Building Fund,” or to the Lord Mnvor at the Mansion 
House The society now has 3300 fellows and membeis, 
and possesses a library of nearly 100,ono volumes It was 
originally founded in 1805, under the name of ** The Rot al 
Medical and Chlrurgical Sociity ” A new charter was 
granted it in 1Q05 under the new name of ** The Rotal 
Society of MedUlne ” 

SiVEBAL of the Parisian hospitals entertained their 
vlsltctrs last Christmas to klnematograph exhibitions, in 
whhh ver> realistic phases in the Hfe-hlstory of vinous 
pathogenic orgcinlsms were thrown on the lantern wnen 
On October jS Messrs Pathd hi^s, of Pirls, gjv« the 
members of the Medical Society of King's Colkgi Mo«*pitil 
an opportunity of seeing some of their most suicesKful 
applications of the kinematograph to bacteiiotngical photo¬ 
micrography I he films shown repres nted (1) the experi¬ 
mental production of bleeping &fcknesx in a rat, ind thr 
movements of the trypanosomes in the blood (a) thi 
splrochibta of recuireni fever, and the ticks which convrv 
the paraalte (3) ilic spirochipta of fowls, some of which 
were seen Impnboned and revolving within the red cor 
puscles. (4) the movements of the Infusoria from the intes¬ 
tine of 0 mouse, (5) Trifpanfroma /ewfii of the rat 
(6) Sphdehafia puUtda, which, although only i/ioooih of 
a milUnietre In width could be follow^ In 11r movements 
across thr field ol int mkrciucope Other films were shown 
repfuMntlng lnvoluniPi> movements of the enibrjo of the 
AMlotl and Its emergence from the egg, and the move- 
mefllt of the human btomach as seen during an X-rav 
•aomlnatfon of a patient Th*re can be no doubt that 
l|ie«e films are a triumph of technique, but the gxin at 
prMettt U rather In fivour of the public entertainer than 
Of the worker in science I1ie main advantage from a 
Meotifle point of view la that rapid movements mav be 
Idowtd and analysed, while slow movementb may be 
■deeWated, and thub reallitd ^uch films svill become an 
tfwe olU l part of the equipment of every physiological and 
NMdlra] workroom 

tteNB yrars ago the council of the Roval College of 
England, instituted demonstrations in connection 
HliA Ihee ihtHcum At ono of thesc^ ffven In the theatre 

/bf oOttdge on October s8, the conaervator, Dr Arthur 
ikdUr, «&oW«d a series Of epeHmeni IIJustraHng Irregularl- 
tile dffferentiitlOft ot eeauel cheracter, Tlte 
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owing to the fact that John Hunter, Its founder, bad pre¬ 
served many preparaHoni which illustrated the Influence 
of the seaulU organs In determining the growth and 
feotivee of many parU of the body Amongst these are 
the specimens which show the assumption of the male 
plumage of aged pea-hens and hen pheasantb Prepara¬ 
tions added to the museum by Mr S G Sfaattock show 
that such an alteration of secondary sexual characters Is 
accompanied by a change In the sexual glands, ubually of 
an atrophic nature A leghorn fowl, in which the 
external characters were those of a rock rather than of a 
hen, had genital glands of an ovo-testlcular type The 
ffunteiian preparations, illustrating the sexual ofganb of 
the Frec-Martln ”— a form of ox born as the twin of a 
perfect bull calf—srere alio exhibited Although these 
specimens hod been preserved for more than 150 years, 
their tissue was In perfect condition for microscopical 
examination In one case Hunter was of opinion that 
both (eaten and ovaries were present In the same individual 
fa tiue liemiaphrodlte), but on mlrrosTopIcal examination 
It was found that the " ovary " was really a mass formed 
by a remnant of the Wolffian body \ higher vertebrate 
with both testes and ovary has not yet been seen Hunter 
explained all irregularities in the development of the 
accessory sexual oigans and of ” secondary ” sexual 
characters as the result of an ” imperfection " In the 
development of the lestik and ovary All museum speci¬ 
mens and recent cxperlmentb are in favour of his inter¬ 
pretation 

liiK third part of the fourth volume of Memoirs of the 
Peabody Muspum it devoted to an account by Mr Teobert 
Maler of a series of odventuroub Journeys starting from 
the north of Yucatan and extending to the great lake of 
Ppten-iUa, In Guatemola The value of the memoir would 
have been enhanced by a nkctch of the routes, which are 
not traceable on ordinary maps Several important sites 
representative of the Maya-Toltec culture wire identified, 
such as MotuI, where a remarkable stela depicting a pair 
of dancing priests was found, Tubusll, Silbituk, and the 
remarkable island city of lixa-Flores When the country 
passes under the control of a decent government the great 
lake of Peten will be brought Into ronnectlon with the 
sea, and vast economical resources of this region will be 
developed, with the result that the remarkable ruined 
cities connected with the career of Cortes wiH feccive 
adequate examination 

1 m the Oxford and Cambridge Review for Michaelmas 
term Dr A Smythe Palmpr concludes hU study on the 
luck of the horse-shoe lie arrives at the conclusion that 
it is derived from the cult of the new moon, which wan 
adopted by primitive raceb as a symbol of recovery and 
good fortune Incidentally, he has collected some cunous 
examples to show that the symbol was regarded os possess¬ 
ing magical power among the prehistoric people of 
Europe, ab Is proved by various records of the discovery 
of horse-^hoes In ancient Interments, by the shape of 
many tumuli, and by the ring of trillthonb at btone- 
henge He ^^ther p^nts out that, following Babylonian 
pr geodant, the rising moon l>ing on her back was believed 
to ba a sliver boat He thus disposes of the controversy 
between two sets of people wbo use the talisman in our 
days^-one preferring to fix It with the heels upwards, the 
other downwards—In favour of the former 

In the Field of October ss Mr Lydekker points out 
that (he new antelope described In Naturk of September•sq 
(p 397} as Sfrepticeroe bturtosf, with the alternative name 
of bmrioirif obould be known by the Mtter tttk 
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Jn tbe ZootofMt tor October Mt F J Stubbi od dhewe 
farther evidence eepecUUy ui Act of 1564 {a Klu e 15) 
to ehow that egreta were Connerly commoa In Bngknd 

At the ouddle of the eUteenth centuiy EngUod w» the 
home of an egret that wae highly cafieemed for tiie table 
It nested with ua and was prmected by law and the 
'oame or an allied species inhabited an ad|arent part of 
the Continent and was brought to this country alive for 
food Probably the bird was not altogether white thus 
differing from any existing European egrets or herons and 
resembling bpedea now found in America 

Variation In the oystw bonng wheUc {UtoMolptnx 
nneretu) forms the subj^t of an article by Dr H E 
Walter In the October number of the Aiturtctm NaiuraUit 
This mollusc IS a native of the Atlantic coast of North 
America but was unavoidably introduced when oysters 
vrere transplanted to the Pacific shore It was the original 
object of the article to compare these introduced Call 
fomian whelks with their Atlantic prototypes but com 
parisons were extended to a wider basis As ^ result 
of the investigation It appears doubtful whether 
Crosalpinx Is more variable in Its new than In Its original 
home 

At foss I sed birds feathers have h therto been recorded 
from only some fourteen ]oca1itfes-*with one exception of 
Tertiary uge-r-bnef reference may be made to Mr F 
Chapman a defer pt on in vol xxiii part 1 of the Pro* 
feedings of the Royal Society of \ictona of a fossil of 
this nature from the Tertiary ironstone of Redruth 
Vi tons No definite determination of the genus of the 
■pec men wh ch n n the form of impressions on the two 
halves of a split nodule it attempted although it is 
suggested that t may have belonged to one of the smaller 
waders such as the Ibises 

TUR third botin cal number of the current volume of 
the Phiii^^me Journal of Science contains n compilaton 
of new or noteworthy Philippine pUnU and a vxth jart 
of an index to Phil ppine botanical literature both pm 
pared by Mr E D Merrill Among the new plants 
abouf a hundred In number mostly trees or shrubs there 
are eleven additions to the genus Ard sia ten to Ixora 
and six to Hiptags alto new genera Astrocalyx aid 
CcfdialomQdinilla are proposed under the familv Mela 
stomacew Cummlodendron under Sax frogaces and 
P)ginaoopremna under Verbenaoeas With reference to 
Ixora It Is noted that Ixora coeemea does not grow w Id 
hut a closely allied species I fiuUfpmtnnt u abund nt 
and widely distributed 

An enumeration of twenty-eight flowering plants and 
Iirna growing on a London building site about half an 
acre in extent in Parringdon Street that has been vacant 
for two yean Is communicated by Mr J C Shenstone 
ti the Stihofna Maganna (October) As the author poinU 
out the chief interest lies In the methods of distnbuton 
by which the plants have reached the spot and he has 
olassad thaoi as wind-distributed kitchen refuse weeds 
and forage or pecking weeds It » extremely puohng 
to find a growth of bracken fern smee the plant is very 
dUSoult to traaagHant and the appearance of hkus Canea 
IS net Lmmedlatitly expUcable Three casuals that u 
^ants aar todtenous to Bntaia are provided by 
EpsMsam ea g osw/ofMna Sanatto vmcosw and Engsroa 
cofiadifiM 

Or the flowers which undergo marked changes after 
feitAlUarion tepplfal orchida afford some atrikmg examples 
Fifl instancsi It fgaqmntfy happens that after the poUnia 
rsadi the stbpsia the flowers fade prematare^, the coUima 
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swells the sHgmetm surlan bisoreei e^d^sed* 
ally the ovules begld to dsvefpp It Wdidd 
Mwiiniid that theee fehaagee can aa^ be Infhwed If 
atlmuhis of the pdlen on the atlgmatld iutficei ipif 01b 
nibiequent growA of the pollen tube It has 
been obeerved by Dr H Fitting aa la pe bj ^ed oot la the 
Oofdanar s Ckromcle (October ap) that cer tai n of ihM 
affects can be produced by mocgaide meani Thoa aclilBb* 
Ing the etlgiMtlc eurface aufflees to cause prematwo 
withermg ond the applioatton of dead poffiala or ap 
extract therefrom may bring about ewelbng of fjhtt cohww. 
but apparently development of the ovules does require the 
stimulus Induced by the poUen grains penetratbig tha 
ovary 

Ahono the numerous articles now appearing in agri* 
cultural pubbcations on the growth of eu^ beet In 
England one by Mr Chas Bathurst M P 10 the 
Agrteultmal StudinU GmaaiU (vol xv part 1) de ser v e s 
semb attent on The importation of beet sugar Into 
Great Bntain is steadily increasing and amounted in 1908 
to nearly eighteen and a half miUioo pounds sterling In 
vahie Much of this could be produced m Englnnd but 
the operation of the sugar bounties rendered the Industry 
financially impracticable Now that the bounties are 
abolished by tlw Sugar Convention active steps ore beiog 
taken In several oountlrs to start factonee which m Mr 
Bathurst s view should prove distinctly profitable unless 
an excise duty is placed on the sugar An average crop 
la given as 18 tons per acre selling at the factory for i8f 
per ton or idl 4r The cost of production Including 
the rent of the land should not exce^ 9! per acre Isav 
mg a profit to the cultivator of 7I 4$ per acre 

Thr summary of the weather Msued by the Meteor 
obglcal Office shows that for the eight of autumn 

as yet expired the aggregate rainfall has been largely 
deflaent over the entire area of the British Islands The 
greatest deficiency occurs in the north of Scotland where 
the total rainfall is only 2 Sg inches which is ^94 Inches 
less than the average of the corresponding period for the 
last twenty five years In the west of Scotian^ ifie 
deficiency it 5 13 inriies the aggregate rainfall being only 
3 10 mrhes In the north of Ireland the defielefiev la 
3 98 Inches and in the north west of England 3 60 Inehea 
In the south-east of England whidi compnses London 
the deficiency amounts to i 16 inches The duration of 
bright sunshine for the period it deficient except in a few 
northern districta, the greatest deficiency being fifty^ght 
hours in the oast of England and fif^ six hours In the 
Midland counties The mean tp m pere ture waa not very 
different from the average but its maamum readmgs wm 
lower than usual the absolutely highest teeaperature skice 
September 4 being 76^ In the MhUond counties Froet at 
fd^t has as yet <m\y occurred In a very few districts 
*nis 8gg>^^ rainfall atnee the conoasneemeot of the year 
is not veiy different from the avenge* but there » oa 
excesa except m a few of the norfliern dlotrletl The 
duration of brl^t sunshine as yet rids year la gea er e fly 
detoe nt the deficiency exceeding one hundred hours In 
the eastern dlaCricto of England 
In the Proceedings oi^ the AoMterdam Aoodsmy of 
Seienoea oC June ■$ Dr W van Be n nw e l e ii end Dr C» 
Brkak give a preilmlnary report upon ttu insesllgei|i>ii 
of the upper air begun at Batavia tp X 989 the dhnnra^ 
tory U now equipped with reglatorltig balldoae and eglteMb 
htitnioiwiti but ft wtos thought wIviMkWo to fideeril 
caorioualy m ■—*qg then ee near to the eea belbn tfWSdlp^ 
fog mon IwowMci «t the drift «f fhe V/ptr emMiMi |M 
iim*i of pilot hel te o n e. Tho Mln^ IWM rilfplWhiLiil 
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of tho tomporatura grvdtont per iso metres 
mr s kilooietrei wefb obtained (i) above the land 
capCM balloon and li|^ wind (a) above the 


tmf « moderate westerly wind with kites and {3) 
li>0m 4^ tea (January 14-40). weather rainy with kites 
tptt na resulU are not strictly comparable owing to 


olibraBna of tfine of day — 
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Furdbar kiteoobservations over sea gave for 1500-aooo m 
fr34^t 1000-3300 m 030'’ 3300-3000 m 046^ At 

about rooo m the gradient shows a suddtn decreairf* prob 
bMTdue to the formation of cumulus tlouds fhe obierv i 
tlou of wind direction for the period September May show 
tbat the upper air current has easterlv components up u 
the graatest heights attained (10-15 km) The average 
aldtudi of the west monsoon was 54 km The upper 
easterly as well as the lower westerly, winds were some 
tinea affected by strong northerly or southerly components 
It la iMOtioned that diagrams of a registering ball^ sent 
up ott May 19 during the passage of the earth through 
the tail of Halley s comet showed no other noteworthy 
^ture than an inversion of temperature between 6 and 
7 km the balloon burst at about 7 km 


Tub venous methods of finding the height of an airsh p 
era diaousaed by Captain Paul Renard in the Revue 
$€tamUfiqu 9 for September 17 Of tlu several methods of 
observing the htight from the airship itscU Captain 
Renard considers that the use of the barometer affurK 
tbe only practicable one Of tht methods of obscrvin|» 
the height from the ground the larii, majunty mvolv 
momltafiaous measurement of several angles and th s is 
in general ImpracHrable Captain Renurd cons d rs that 
the best methods are by observation with a telem t r 
ioupled with a dttermlnation of the altitude or Iv two 
Simultaneous obiarvations of the altitude at rh nsiant 

the airship is m the. vertical plane jo nng th tw 
obaerveri 


Tbs Bmlder for October 19 contains an illustrated article 
deamptive of the fine building now being encted in 1 ondon 
lor the Y M C A This building occupies an island s te of 
eooM 33 000 square feet bounded by Great Rubsell stre t 
Bedford Avenue Tottenham Court Road and C irolin 
Steaet Reinforced concrete plB>s an important piri and 
has been empk>>ed for the solution of various slructurul 
proWam of considerable magnitude The building is not 
<ma of the remfon-ed ^ncrete skeleton cliss m r l> 
phesitfted in masonry but rather is a combinaton of 
JkiOaonry with ronforced concrete the latter mat r il 
the duties hitherto very generally assigned U 
steudural steel work in modem architecture Thus we 
And refnferced concrete columns beams and wall lint Is 


laming the backbone of masoniy features and beirinf, 1 
fdqge proportion of the loads to be supported yet without 
ifMMhig any noticeable dqmrfure from the familiar nspoct 
4l pwaoBry 1 a some important respects reinforced con 
.grate {• oidutlvely adc^ted as in floor roof gallery st'iir 


«nd swimming bath oonqfnichon and In th form 
df dttafftlodaUy large girders Tfie details of the rein 
IMM coocre te work wers prepared by Messrs L t* 
flpfubgi and pactnerf in aoo^anca with the Hennebiqui 

Fullerton L ^ Waldo on recent pro 
IpmLMi ^ oonstruction of ^ Panama Canal appears in 
Mmgamne hr October Rapid pregress 
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has been joads In the great kick worits and the huge dam 
that ia rtahig at Gatun Tha diraa kick flights dtvida tha 
vertical dlstaane to tha 83 foot level between them whereav 
tbe locks of the Pacific division bare lifts of 33) fset and 
54} feet respectively The ueable dimensions of the locke 
are looo fe^ 110 feett givmg ample margin for even 
the new White Star hners the overall dimensioiis of which 
are 890 feet in length and 9a feet in width It is calcti- 
Hted (hat the lock stair at Gaum will reepnre about 
itjhoufs for the transit the Pacific locks will detain the 
veBsels for about Che same length of time The total 
passage across tha Isthmus will take about 10 to la hours 
The train takea about at hours so (hat passengers wilf 
probably prefer this method of transit About 15 minutts 
are required to fill the lock chamber but in tase of need 
for haste the process can be completed in about half this 
time fhe available water supply will allow of 48 lodcages 
per day which might mean an average of something like 
Ho ooD OOP tons of traffic annually as compared with 
ai 000 000 tons In the cave of the Sues Canal and th^ 
40 000 000 tons of the Sault Ste Mane 

Wr have received the first five numbers of a leaflet 
entitled Hyguta which 11 published by the Bureau of the 
International Congress of Hygiene which in to be held m 
Dresden In 1911 It contains notices with regard to the- 
congress and brief ahstraus of papers dealing with sub 
) cts appertaining to hygiene e g sugar as a food stuffy 
taverns as hospitals clcansipg of towns &c 

Muaaa Niwton and Co Fleet Street London, have 
issued a supplementary list of lantem-shdes for the present 
St salon Among many others we notice numerous astro 
nouucal slicks dealing with Halley g comet the moon and 
Greenwich Observatory a set of slides showing Sicily and 
Messina after tbe earthquake sets to illustrate eight hr 
tures on India efrawn up by Mr H J Ma kinder for the 
Visual Instruction Committee and slides showing aerial 
experiments and aeroplanes 

Thb Penny Science Lectures at the Royal Victoria Hall 
Waterloo Rood S L during November include ^ 
November b Early Men in Bntain ’ W Lower Carter,, 
and November aa * Liquid Air Dr R Whittan Gray 

Mr H K I awja of Gower Street London has pub 
lished a catalogue of new books and new tditions added 
to his well known medical and scientific circulating library 
dunpg July August and September of this year 

OUK A}lTRO^O^^ICAL COLUAfJ^ 

biRBOALL or OcToaaa 23 —Mr W F De ining wntes — 

fhe Art ball of Sunday October 23 8h lam was 
observed at Kenley (Surre>) Ilford (Fssez) und ui Wales 
a» well as at other ^aoes It appears to nave passed over 
th sea N L of tne mouth of tbe ThaoKs at heighu 
of 84 to 40 miks Ibe kngth of the luminous course was 
about 73 mikes and the velocity 19 miles per second 
Rndiant near a Anetis 

The observation of tbe meteor from stations in Wales 
Is interesting and it is probable that the obj ct was setn 
from a great mahy towns In England fur it appeared at 
a tuns when many people would be out of doorv Hie 
sky was. it » true, cloudy at some places and veiled the 
bdlhant light of the meteor but It was a very fine one 
and gave several flasfies os it slowly sailed along the 
F N E as seen from thr neighbourhood of London It 
is lii(iportant that if any furtbtf observadons of an uuut 
character were made they should be publish d so that tbe 
flight of the object may be investigated accurately 

Motion op Molbculbs in thb Taii of HALLsra 
Cowh'^ln a reoenc note in these columns (Sep te mber wq 
P W) attention was directed to some resulfo pubUihed 
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by Prof LoweU In which he ihowcd that particles repelled 
by llght-presfeure alonfl the tall of Halley's comet travelled 
with accelerating relratlcf An Important addition to 
these results Is now published In No 48 of the Jewell 
Observatory Bulletins By compering the images shown 
on direct photogra|dis with those shown on contem* 
poraneous objectlve-msm spretrogramsp taken under con¬ 
ditions which permit the comparison. Prof I^owcll has 
educed evidence that the gaseous molecules of the tall 
were repelled by light-pressure 

A aeries of spectrograms, taken during April end May, 
shows that the constituents of the tall varied conuder- 
ably from one date to another But the evidence InUnates 
that on May 23 about 70 per cent of the radiations repte- 
sented on the spectrogranu was due to emission, the re¬ 
maining 30 cent being taken up by the continuous 
spectrum Tliat Is to say, that the knots previously 
measured, on the direct i^tographs for May 23, were 
composed chiefly of gaseous mollies As these knots 
showed, by their accelerating velocities, the action of a 
repulaive force exerted from the sun. It follows that light- 
pressure Is competent to repel gaseous molecules 

Confirmation of thU Important result is derived from a 
simitar comparative ^tudy of the direct and spectral 
imoM of the tall of Morehouse's comet The spectro- 
sco|Hc evidence In that case Indicated that practically all 
the light recorded on the plates was emitted by gaseous 
pardc&s, yet the direct photographs afforded evidence of 
the action of light-pressure 

The Dark Hand burroundino thr Pou^r Caps op 
Mars —Readers of these columns will remember the dis¬ 
cussion raised bv M Antoniadl's contention that the dark 
band seen circling the polar cap on Mara U simply a 
contrast effect In support of this contention M 
Antonladl stated (see Naturb, December 23, 1900, vot 
txxxll , p 227) that photographs of the planet, taken in 
America, did not show the dark band, although at the 
same time they shovred that the rap was not brighter than 
the continental areas, and therefore Irradiation could not 
be adduced as the reason for the absence of the band 
Prof Lowell, In a note appearing in No 4448 of the 
Asironomiteht Suckrkhient emphatically states that the 
photographs do show that the ^lar cap Is brighter than 
the ** continents," and actually Irradiates In consequence 
beyond the confines of the disc Further, the serpen 
through which the photographs were taken was such that 
the relative brightness of the raps would be considerably 
modified 

Thi Sprctbum or Nova SAOiTTARn No a —The nova 
recently announced by Mrs Fleming appears on sixteen 
photographs taken at Arequipa between March at and 
June 10, the magnitude varied from 78 to 8*6 between 
those datea The spectrum Is quite faint, but shows the 
hydrogen lines, Hg, Hy, HI, Hs, H(, and Hr, bright, a 
trace of Hy os a dark line Is seen on the levs refrangible 
edge of the bright Hy line 

The star does not appear on seventeen photografdis 
taken between July 23, iSSq, and October 7, iqoq, 
although stars down to magnitude ia o are shown on the 
majority of the plates, one plate shows the fifteenth 
magnitude or fainter 

A visual observation Mr I^n Campbell, using the 
Harvard S4-lnch reflector on October 3, showed the magni¬ 
tude af the nova to be 10-5 

Prof MlUosevIch, on October 15, determined the position, 
reduced to iqto-o, as i7h 54m t6-a8s , -27" 32' 52 t', 
and the mai^ltude as io<4 (Attfcnomsche Naehrichten, 
No 4448) 

A Nbw Vabuolb StAB OR A NoVA, 07 iqio CVONT —In 
No, 4448 of the A$iwon0mitche NnchrUhten Mr HInks 
records the discovery of what appears to be a new sUr, 
or an unrecorded variable, onJplates taken by him on 
AagjVt 7, 10, and n, 1909 The position of the object 
is RA -I9h 49m. SS-o«. die -+36® 46' 574 ' (1900), 
and the approBlmate magnitudes on the dates named were 
io<4, io>2, and 10*5 mpectlvely 

Ptatea taken on August if, 19, and a6 show no 
trace of on i^ect In this position, although those of 
August 17 and s6 show stars down to magnitude 125, 
nor could the star be found visually on Sepftmber 19 and 
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s6, when It should have been visible If 
mag 12*0 

Mr HInks publishes a chart of the regfoo arottilitf difi 
object, and asks for any available Information as to 44 
appearance on photogra^s which mgy have been talwd 
esMwhere 


Nbw Variablb Stars in Harvard Ma& No. ca 
Circular No 16a of the Harvard Collegs Ob a ei v Oi Mr j r 
Prof Pickering announces the discovery, by Miss CaoRon, 
of twenty-two new variable stars on No. 52 of the Harvavd 
maps. 1lie region of the plate is i8h -60®! and 
altogether thirty-five variables were found Some of the 
new variables have ranges of three or four^ magnitudesi 
one, DM -57® 8613, varying from 76 to 100, this Is 
of the Algol type, and has a sp^tnim of the fifth class. 


ANTHROPOLOGY AT THE BRITISH 
ASSOCIATION. 

®pHE Anthropological Section at the Sheffield meeting was 
presided over by Mr W Crooke, whoK worla dealing 
with the ethnology of India are w^l known and highly 
valued by all anthropologists. Hli address has already 
appeared in Nature (September 29} and need not be alhided 
to here, except to refer to the tribute that was paid to the 
work of Dr Tylor, who has so lately resignM hla pro¬ 
fessorship at Oxford, and who presided over the department 
(os It men was) of anthropology at the lost Sbefllekl 
meeting, held thirty-onc years ago 
A feature of the sGctinn'i woik was the Joint discussion 
with Section L (Education) on the measurement of In¬ 
telligence In school children, to which Dr Spearman, Dr 
Llpmann, Dr Myers, and Messrs Burt, Brown, and Gray 
contribute A report of this dlscuaslon will be given In 
the account of the proceedings in Section L 
Bejrond this the work or the section ran on the usual 
lines, the number of sirclucological papers being again a 
prominent feature The seetbn, as usual, had die advan¬ 
tage of hearing reports on thnr work by members of the 
British Schools of Archseology at Athens, Rome, and In 
Egypt, and alao from gentlemen who have been excavating 
aim exploring in the British Isles 
In the following summary the papers are broadly grouped 
together under the various subjects with which d^ dealt 


Archaeology 

Mr T Ashby described the excavations which have taken 
place at Caerwent, the site of Venta Sllurum These have 
consisted of the uncovering of several more houses, and of 
the excavation of the central insula to the north of the city, 
which contains the Forum and Basilica This lattsr had no 
apees, and from its S aisle at each end were entrances Into 
the streets The Forum was surrounded by an ambulatory 
and shops Numerous skeletons were found In another part 
of the city, but were not contemporary, being obviausly of 
l^-Roman date Closely akin to this pymr was Pni. 
Bosanquet's account of the excavations at Qursws, under¬ 
taken by the Llveipool comndttec for excavadon and 
research in Wales ami the Marches 

Mr H D Acland CHWsentcd a paper on eocne prsUetorlc 
monuments in the ^llly Isles, which consisted of a 
description of two groups of meiihirs. Several of dioee of 
one group have a constant orientation differing 4* from a 
normal bearing A gfoup of intersecting banlcs was also 
described, which heve a similar variation as the menUrq. 

The excavation of a broch at Cogle, Watten, Calthntsa, 
was deecribed by Mr Alexander Sutherland The btdldlnf 
had been overgrown with vegetation, and five eucceaelvw 
layers of ashes and pavement were found. Among ^ 
Neolithic remains were several etone pestles, disco ve red In 
the lowest stratum, these were of a basalt-llke 
were originally of oval or dblong shape, but bad been itorti 
down by constant pounding until same of diem had be ca die 
circular The broch waa 30 feet in diameter 

The Rev Dr Irving read a paper on the prshtalarfo 
horse, found some little time ago at Btahop*! Stortford, 
Careful comparlsdae have been made iMth other 
and the contusion aeMns warranted that Ihreprsadati g Mf 
Pleistocene race, which has ourvlved Into NetAld^ Bw , 
or the Early Iron period, the ags of the 
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** ttonc, bronae. and Iron have aU been 
/ V>c efte, however, ahowe promlee of proving to be 
^ JJUI® npportanco, and a committee has bm appointed 
Wfjm Modation to assist in its examination 
A suggestive paper was contributed bj Mr George 
CMach on some unexplored fields In British archseoiogy, in 
i M A be dlrafed attention to the amount of dettruedon 
^ an tiquities which U occurring annually, urged the estnb- 
BdSawnt of renlor and sjstematiL oversight of great 
aBgfMering worics which Involve excavation and removal 
daoU, and directed attention to certain promising forms of 
acduaologlcal exploration, such as blown sands, peat 
msaet, marges, and dried nver sites 
l*he committee appointed td Investigate the lake vlllogrs 
In the neighbourhood of Glastonbury reported the results 
of die work carried out at Mearo, on two distinct groups of 
low drcular mounda The excavations Included the 

examination of three dwellings and tn.nchlng with the 
ot^wt of finding the palisading, but although the ground 
was examined for some loo feet from tho mounds, no such 
boeder pioiCLtion was dlMOvrnd Ihe relics found were 
alt of the grrati*st' interest and importance,'and show 
clearly that the Menrc people lived under bimilar physical 
conditions and Uvillsotion as did Ihcir neighbours at 
Glastonbuiy 

In what mnv be termed Mediterranean arch<eolog> four 
papers wert pustnted Messrs A M Wnodwnd nnd 

H A Ormeuxl described a group of nrehisloric silos 
excavated by (hem in soulh-west A^la Minor Nineteen 
prehistoric mounds were examined, extending from the 
plalni of Elmili m N F Lycia lo Lake Kestd in Pisidia 
Ihe potsherdb found wore mainly of a red hand-polished 
ware, assignable to the Bronze age, but fragments of a 
black polished wsre wire also discovered, some of which 
may pwlbly be of Neolithic origin Painted pottery show¬ 
ing amnltiLb to Cappadocian and Iwirly Cypriote Iron ngi 
fabrics were also dibroveuxl. but this pottery appeari, to be 
Independent of i'Em'an Influence or importation Tho 
ramalni of a mcgallthlc rectangular house were found 
A paper on excavations carried out in Thessaly in 1910 
was submitted bv Messrs A J B Wace and M S 
lluNnpson, the sites chosen for the s<*ason'f work being 
Isanglt and Rachmanl On tho first of these, remains ot 
Neolithic houses were discovered, square in plan wnh 
Internal buttresses Celts and vases were found, and also 
terra-cottu statuettes, of which the male figures, rare in 
Themly, showed markedly phallic characters, while the 
female were kteatop>gous 

At Rachmanl houses were discovered, and a considerable 
oiQOunt of pottery nnd a few figurines A comparison of 
th« two excavations i nables the pr< historic ngc in 1 hessaly 
to bo divided into four periods —(il Neolithic, with red and 
white painted pollerv, (a) Neolithic, with Dhimlni and 
kindred vase^ (3) Hub-Neollihlc, 10 which period bi longs 
tbe remarkabb entrusted ware, ond (4) Chalcolilhic, in 
which period the pottery Is unpalnted, and tho latter part 
(rf it Is apparently contemporary with Late Minoan II 
aiMl III 

Dr T Ashby, the director of the British School at Rome, 
dracribed the escnvations carried our by him at Hagiar Kim 
and Mnaldro, Malta, under the auspices of the Maltese 
Government The object of the -work was to discover 
Whether the exravations carried out many years previously 
oompHely revealid the ground plan and to endeavour 
to find lufficfent pottery to enable the date of the structures 
lo be determined In both respects the action was Justified 
by itttflbk A large hitherto unknown, roughly pam area 
1|pa dlacowerfd at both places, and at Mnaldra subsidlai^ 
bi4NIIilgl, perhaps devoted to domestic uoes, were dhclosed 
Hit mall objects found, fragments of pottery and flint, 
tiorreiponded absolutely with those from the hypogeum at 
IhlMfilenl. ao that It s ee ms deyr that Hagiar Kim and 
MniMn are also of the Neolithic period 
Seme oup and ring markings and spirals from the 
hypogeum at Halaafllenl were described by Dr Duklnfield 
AiMAy* The marWIngs ore done In red paint on two of the 
yoMS of4he buildings ^ 

niiit Rive ui aeoaunt of (he work corrM on bjr 
School In E||yp» o» Meydim ond Mamphl* 

M nil iat ploce the oraiole teulotured tomb* were 
<'c«aar^ ^ dunate (bay had luSend from j 

tia, «I40, VOL. 85 ] 


native plunderers Two of thi*se chambers are unique, the 
cohiun king Inlaid in deep undercut hollowa. The burial 
chamber of the largest toinb was exca^ted* In which waa 
found a soroophaguf of red granite, the oldest known, 
during about nfty years eariier than that In the Great 
Pyramid, In the course of the work at Meydum quarry 
marks were found on many of the blocks As these name 
thi months of quarryl^. It makes It possible to fix the 
shifting months of the E^pHan calendar, as tfie season of 
quan^ng Is cloaely fixed by the inundation The result la 
the fixing of the reign of Snefrru at 3S00 or 4700 a.c. 

At Memirius work was begun on the temple of Ptah 
Ik main result has been the discovery of a large shrine 
built by Amenhotep 111, and a portrait head of King 
AmasU Sealings were found on the palace site, while 
pottery kilns were also carefully explored 

Dr Snllgmann contributed a paper on a Neolithic site In 
the southern Su^n, at which hammerslones, pvgmy imple¬ 
ments, and Implements of hornstonc were found, all on the 
surface 

A description of the archaeological activities in the Unitdl 
Slates, as carried on by the various unlvcr%Ulcs and pubik 
Ixidlcs, was given bv the well-known American anlnropo- 
Ingibt, Miss A lire Flctrhcr, who was appointed a vae- 
I resident of the section for the meeting 

Ethnology and Ethnogtaphy 

Several papers on general ethnology and ethnography 
wore prebontisl to thi section Mr r forday described 
the Bu Shongo of the Congo Free State, a tribe inhabiting 
the district between the fork ot thu Knsal and bankuru 
rivers Ihe nation is composed of a number of subtribes 
all under one paramount chief Ihe most famous of the 
chiefs was Shamba Bolongongo, who has become the 
national hero, nnd is venerated b^ause hu was a man of 
|H>ace and a great lawgiver and philosopher 1 he organisa¬ 
tion of government now existing is that remodelhd by this 
Lhief, althuugh it has become greatiy wraktmd In thixiry 
the king Is absolute, but his power is limited by two 
bodies, somewhat analogous to two houses of parliament 
^bove all Is the king’s mother There Is a form of 
lotemlsm The people arc gnat wood-rarvcr%, amongst tho 
most Interesting products of this art being p^tralt statues 
of their kings Five of these arc known ana three of those 
are now in the British Museum, amongst these being that 
of Shamba Bolongongo himself 

Mr Mervvn W H Beech contributed a paper on tho Suk 
of east Africa These people who live 10 ih< norih of 
I,ake Barlngo, are akin to the Nandi, but with a large 
aboriginal element This 11 especially MH*n in their lan- 
Kunge, which although It contains a luge percentage of 
Nandi and a little Turknna, has -t consuternble amount of 
what is probably aboriginal The tribe is divided into 
lotemir and exognmoui clans, and the social s>stcm le- 
bcmbles the Nandi, but, on the other hand, the dresb» 
ernamentb, and dances ore tike those of tho Turkana and 
difffs; entirely from those of the Nandi 

Mr G W Grabham lead a pap*r on native pottery 
methods in tho Anglo-Fgvptian Sudan Ho doscrlbed the 
various kinds of pots made, the nTovt uiten sting perhaps, 
b< mg the gobnnai, or rofiee-pols 1 wo cup-shoped saucers 
ore mode and roughly dove-tailed together, the join Is then 
smoothed down, a handle and spout added, end the whole 
IS than Kraped, polished, ornamented, and baked 

Dr W H R Rivers, In his paper on kava drinking In 
Melanesia, explained that manv forts point to rhU custom 
being indigenous and not an Importation from Polynesia, 
or, If Introduced, that It hat a far greater antiquity than 
other Melanesian customs to which a Polynesian origin has 
been alcrlbed In the aouthern New Hebrides the method 
of preparation resembles the Polynesian, and the name Is 
the same, so that here the practice may have been In- 
fluemd by the Polynesians, but In the northern New 
Hebfidea, Banks and Torres Islands, the name is Indi¬ 
genous, and the whole ceremonial of making and drinking 
the Infusion differs fundamentally from that of Polynesia 
In many cates Ity use has a clMrly religious nnd aociaf 
charofiker. The occurrence of the practice In the Ply River 
regkw of New Guinea suggests that the distribution of the 
custom may have been very wide, and that In New GulnA 
and Mkthern Melanesia kava has been replaced by beteh 
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la Us popvr wMtd ** A Stoith for the Fotherfond ot 
ih« Pofonettanc, Mr A K Newmin endearourad to prove^ 
partly bv rtM eyidenca of place nomee that the flret hoiaa 
•of the PotyneMoiw woa in the Gangei Valley 
Two p o j ^ a of general ediaelogInterest vere Lontri* 
buted by mIm Metchor and Mr E S Htrtland In the 
former « sidelight oo exogamy—the author directed atten- 
t on to the exogamic character of the Omaha social 
orgomoation whw ui the latter Mr Hartland discussed 
the ongin of mourning dresa and hold that mourning wae 
worn not so much ni a disguise as suggested by Dr 
l^roMr but os a meana of ty^fymg the umw of the dead 
and Ofl an expresium of aorrow and abaaiment so as to 
dtprecote the mahce of a spirit naturally annoyed at 
Anding Itself diaembodiod 

It IS particularly gratifying to reiord that the committee 
appomtM at Winnipeg to consider the fcasibihty of starting 
an ethnographic survey of Canada reported that owuig to 
reprcaentationa made ^ the louncil of the Aasouatiun and 
b\ a deputation of the (ommittee and others which waited 
upon Sir WUfrid Laurier the Dominion Oovemincnt has 
includul in its estimates the sum of 430/ to establish a 
department of othnolpgy under the Geological Survry I his 
most gratifying result may lx considered as eni rely due to 
the imtiative taken by the Association at the n nnipeg 
meeting 

Two ethnological papers of gixsi interest were those 
prof Elliott Smith on the people of hg)pt and by Prof 
H J Meure and Mr T C James on the people of 
C ofdiganshire J he latu r of thhM should perhaps be 
claanned under pbTslcat anthropology as the survty wot 
lamly in anthropometncal one 
Prof Ell ott Smith began by urg ^ the impossib 1 ty of 
reconstrucling the history of man in Cg>pt unless th work 
ts baaed on the study of physical charoettrs as apart from 
mere meaMiremonts of accurately dated human remains 
from the three great divlbions of the Nile Valley lower 
and Dpper b^pt and Lowir Nubia Of thf origin of the 
predynpatic Egyptians all that at present could be safely 
said was that they showed afhnities to both the Mediter^ 
ranean race and to the Arabs Although just before the 
end of the predynasde penod some slight change m the 
character of the population ran be seen it is not uni I the 
Third Dynasty that the significance of the change ran be 
fully apfxvciated At this date jt becomes clear that each 
of the three diviMom of Fgypt hod its own distinctive 
population Lower Nubia a people Identical with the pre 
dynastic but tinged with negro Lower bgypt the de» 
acendants of the prodynastic peoples mixS profoundly 
with white immigrant! who came In by wa^ of the Delta 
while Upper Fgvpt though not directly affected by cither 
of these alien storks was yet indirectly affected by both 
through the intermingling of its people with those of the 
two ottier duitrietB 

In the time of the Middle Kingdom this while and 
Nubian influence became more mark<^ in the rhebaid and 
thus the gradual gradation of physical characters fn m the 
black of Nubia to thr white of the I ivantine population 
in the north began to set in a gradntioo whirh has 
persisted to the present day 

Messrs Heure and James pointed out in their papir that 
the basis of the population of Cardiganshire appears to be 
the Medittkranean tvoe that is a type markM by cofi- 
suferable dolichocephaly dark hair slight prognathism and 
a itafure a little below the average But as the type 
becomes fairer these marked characteristics diMppear* 
pfOgqathism ceases to exist and the bead becomes shorter 
AniMgst this population there Is also a fair type In which 
the heads beocm sdit shorter and the stature higher while 
the face becei^ opisthognartioua 

Pkfg$e^ Anthropology 

In purely |d^oal anthropology two papers only we(i 
pree nn t e d thm bekig etiB m marked draine In papers Ai 
tHA notm which hio been noticeable during the last M 
yean ft u very much to bo regretted that ttie anatomic 
and otbdt woricers m the flehf of physical afithropotofly 
have oeasid ^rom raesenting the resulta of tibefr brorfc to tSo 
"^Aseoclotlaft, and it |s to he hopdd that a turn in ^teopporile 
^roctioa wmfQOn m hi Jt 

Prof C J\ Patten deoerlbed a rare form of dfolM 
parietal in flm cranium of a ehnopomee Cotes of mb 
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kkuA ore sKtremely rare* and the one 1 
■ppeisod to be oa example of ooaiplii 
u^etols each by a horuontol autqf^ 
length of the bones and jobiing tlw eoronnl 
sutures The cose is oi further m t er stt wvfog to Ihd \ 
m which the upper aegnunt of each bone m ogm 3 
divided Correlatnd srtm this coodltioo tlu|a Is aefalinibft 
out of the bones of th« crmoiol vault nod « feduettoft 1ft dhf 
sue and strength of the ngomabc arch and of tftngg 44 
the p r oc cisM at die base of the skuH 
Df W L H Duckworth exhibited a Buoromme, mmpf 
by the Cambridge Scientific Instrument Coroposyf nd u pi 
luovides a means of preparation of onthropologicaL maiforM 
poeaesetng great latorest Some of the preparM k me Usm 
made were mounted os lantern slides and exhlUtiBd . Mr 


example in a eectpm of the leg of an adult man* tissuM oo 
distinct m consistency as bone tendons and muvleg covld 
be seen Other specimens exhibited wen aecttons of th* 
laiynx and tongue 

Finally the report of the committee to conduct orchMO* 
ki^isal and ethnologKal researches m Crete contained loM 
reports on Cretan antbrmiolo^y by Mr C U. Hawe4| ood 
physical observatuMii vv hfod form and plgmentaHoiii 
of Cretan school children by Dr Duckworth Both 
these reports contained a miss of detailed measurements 
and observations which it is impossible to summarise One 
point may however be mentioned Dr Duckworth ts of 
opinion that the general physwue of Cretan children is 
frequently if not always poor Ming maricedly inferior to 
that of British children of the same age 


AGRICVITVRS AT THE BRITISH 
ASSO( lATION 


TN drawing up thr programme for the Sheffield meeting 
^ the organising rominittee of the Agncultural Sub 
section adhered to thf lines laid down last year Certom 
problems of current interest and importance were dtsniassd 
at )ohu meetings so far as poesible and attention was 
diiiNMl particularly to those aspects of the prrtlema op 
which men of pure science could throw much needed 
There were therefore seiy few general Mpcrs and meb 
at were read were regarded rather as preliminary acoewits 
of work that must come on later for discussion 

The chau-man s address has already been printed m 
cofeiMo in these columns (Sept em ber It daidt with 
fertiBty the eternal and fun^menfal problem in agri- 
culture^ and traced the hiitoiy of the views that have been 
held since the early experimenters of the seventeenth 
century began their work Firtility depends on ssvoral 
factors any one of which may at a given time become a 
limiting factor and dttennine the growth of thr pkmt 
The amount of available mineral fooa the supply of water* 
ood the supply of nitrates all enter mto Ibe problem Afl 
that science can do as yet Is to ascertain the sausteaoe of 
these factors one bv one and bring them successively ondw 
control it IS not vet possible tp disentangle oU the htter^ 
acting forces the resultant of Which Is represented l^ tfie 

% Crowther and Mr Ruiton discussed iht ImparMas 
of the town htmosphone and thtir effect on vsgscatkm. 
Rain water falling wt^bm the Induterlol section of Loads is 
hktfiJy charged with mineral and tarry inattar and glan 
contains a good deal of acid The rain of the reaMmOnd 
diibicts IS much purer but stiU nOt oa gura oa 
Tom Pot expermumta and oba ai v tf o n s mode In r 
parka, ftc showed that the affect of iHa 
cwn pl ax the stoibata of tha plants erere Mod 
Hwfif happened to be sunk oa fn Cbo eonlhrs 
«|so auared Theae actkmi p i u d iw ad marked ^ 
vegsta ib n !n oxtrsme coaes the pliMMa 
UlM and oven tfaoae surviving WM _ _ 

fadui^ the yteM and the proteiMoiiiamLbf 
fndMM ke llbfwcontent Iho foadforMas was Aarttah 
much Vmmiahed« ^ ^ 

M Betty fbllowod wMi OA iwco^ 
of Mb oat kermrt It haa long taan k«^ " 

wby tte the efftev oxMtttt nof; 

vSm M a matter of 
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Wtaaet bi d*uU. and the greet value of bit 
' wat he le dealing with deHnite vanetwe of oats 
HM tcnown coodluOfu It ii underatood thst Um 
» btrt^wntinueil, and mid* jnterahng con 
bv ^oolfiicd for 

Ife A> S' Horns gave nn account, illustrated by photo 
^ a basteribJ diavaso of potatOM Vot long aiio 
g^as OMppoos^ that pUnt dlaeaiM wart oouaed by tungt 


aro steadily auiianlBCh^ where bacteria are 
W * 0^ agents Several cases have been worked out nt 
Mo#caitit, and it was fok that on a future occasion more 
WAS Witt have to be devoted to this important branch of 
atim^ 

aacooi( day nas given up to a discuuion of two 
aat^{ects now coming much into prominence Sugar b^t 
Msmig was dealt with by Mr Sigmund Stun and Mr 
Q L Courthope, M P Later in the day nitrogin fixation 
was dlseussed by Mr (joldlng and Prof Bottomlfx Ii ha^ 
al^iays been known that sugar beet could be grown in 
EngMnd but the indu^ry never had m opportunity of 
devehMunent by nason of the Continental sugar bounties 
rbe Britsaek Convinrion however, has bo altiiid the 
position of affairs that a reaMin'iblc proapect of hucuss 
seems asuiicd ilrtady fottontb are bpringin^ up in 
different parU of the country and formerb art luntraiting 
to tU|wly the necessary beets hor many ycdri Mr Stem 
haa Mvocated beet ^ugnr produc lion 'ind in hib papt r he 
gave a summaiy of the vanoub GxpcrimLntb he has made to 
neet the objtctionh that have fiom tune to lime been 
raised Ilr thini d that the practical difficullir«i both in 
the Aeld and the factory are now overcome ind th time 
w npe for activt development Mr Courihopc dealt with 
the financial ispe< ti of tm <piestion and gave a nu nber of 
carefully prepind stiUbtics showing that iIk new industry 
has every probability uf success IhiN piper cnated a 
very favourablo imnrWi on and the speik rb that followed 
agnMd that a good tabc had been mad out Thire has 
as usual bicn a good deal of ixaggcrttion about the 
poesible effect of a new rural indubtry H sugar b^t is 
grown ioim other crop will have to go out the gam to th 
country wilt thenfore bi the diffenmc buwien tlra new ind 
the old and not, as is commonly stated the whole amount 
that the new crop will bring in Still there ii no doubt 
that a new Induntry and a mw market would ha\e a UMful 
steadying affect on agricultural pnees 
Kitrt^en fixation was the next subject Prof Bottoii^cy 
blought forward the ividance m favour of his proposition 
that Azo obath in icr umtion with Pbfudim >na<i both 
obtained from the root tubercles of C>cas will * hx more 
nitron than either alone Ho further argues thit this 
mixed culture will grow in soils and fix niti%en to 
ionn compounds mdilv transformable into pimt food 
Some discussion arose as to the interpretation of th 
results the quantitus involved are small ind the oxpiri 
mental errors known to bt lonsidcrabk The gr at difii 
colfy arises however in the absence of a sntisfictocy 
standard by which one experiment may be compared with 
arqihar 

Mr Golding dealt with his subject in a more gincral 
way his researches having been directed to the whole 
mimon cd nitrogen fixation In the root noduUs of 
Wgwmaous plants Ibis fixation ib brought about by 
^dtaria adiich invadf the root hatr as infei tioi ihrt ids 
pass a rod shaped fitW, and Anally assume the 

•acteiold W form Mr Ookung is steadily oxertoming 
^^tBOcoibes of working sntb the organism in artificial 
OWdilp, md IS succeeding in making it pass through the 
dmgM that it undergoes m the plant During thi period 
Wf aebye nitrogen OMimilation an alkaline substmee is 
wyme d ^ after a tune if the products are not removed 
■ashttUaflnn etops the alkah dtoapoears, and the medium 
| jteipi|is e mdUi Dr Russell pomtod out that this change 
to sold reaction Indited that the <vffanisms 
War^ oeofe vfUIslnsr thr nitrogenous base already formed 
astting the acid frea, a change known to go 

ypl r l K it Say . Sgilwibtr ,, « jAtnt iMetmiJ, wm wth 
-1 siitfion to dUcuM the emet of porOal 
Dr BtMieU rood I |Mper fvmch he 
hlNfiMi hod oto m Hd> kMi^ on oteavot of 
™ M«» baw d^ ot B ot h o^ m rf dur^tbe 
_U 9 oor«. Thsca M a mtobto loercoM In productive- 
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msawhao a schl le heated or treated with votatHe antlasptka. 
like lolwene Thb was traced to an increase tn bsicttriaL 
' activity, wfatehp In turn, was shown to be the re sul t of 
rofnoviiw some factor that had In the original sof^ United 
bBctenaf activity By drawing up a systematic plaa of 
expenment it was possible to And what processes would, 
and what would not put the Imurious factor ont of octioti, 
and so the authors arrived at a list of propertiei ttw 
factor poiiessed According to their results it anwars to 
b a living organism larger than bacteria, but dmloping 
more slowly, Killed at or below 50" or by prolonged 
drought It might scnvoly destroy bacteria or on the other 
hand It might form a protoplasmic layer round the soil 
pxrtlclea containing organic matter, and thus keep off an^ 
starve the bacteria i ne soologibts present made some very 
UMful BUgg«*stions Dr Shiphy n commended sewage-farm 
Mills Ob the best place 10 start hunting for the organism 
l)r Aehworih suggested that the imoelHD or amcebOHi 
organibms of the soil might be the culprits and considered 
hit methods of investigation liki those by Musgrave 
and Clegg or by Noc might with advantage be trud Mr 
I J Lv ifis on the ocher hand thought that the resultb 
idieatid a m\i toaoan plasmodium while Mr J J Listir 
ir^ d that myee 0x01 would rt qu re vi getable matter which, 
however they would have in the soiL 

Mr K J 1 Mackenne followed with an account of the 
points* prised by the biieder of high-clasx stoek and 
give the results of measurementb he had made to find out 
DOW fai the points really arc eorrelated with the 
haracters thiy arc buppoitcd to indicate So far an he hak 
gone—he is pursuing the probh m further— the correlation 
IS VI ry slight and it enn only be inferred that the breeder 
arrives at hii enuiuntly buccessful results nthiT by an 
intuitive process than by any use of hih * points * Ihe ques¬ 
tion IS of great economic importance bet luse England ib, 
and seems likely to remain, the stud fotm of the world 
A lomt imeting with the Geologiral Settton followed at 
which soil surveyb were diseusseu A paper by Mr Hall 
ind Dr Russell was nad dealing with the objects and 
inKhods of agricultural soil surveys The ordinary drift 
map Is not sufflcjent xlthough it makes an admirable 
stxrtlna point It ib necessary to classify the soils furthir, 
to study them m their relation to the local agriculture and 
1 axcertnin the c ffect of manurcB of rainfall topographinl 
josition, &(. Illustrations weie given to show that a soil 
nnv be sufluiently described from the agricultural point of 
sKW when Us michinual analysis and its positions on 
Ihe gnologica] orognphiral and rainfall maps are known 
Mr L r Newman gave a preliminary account of his 
survey of the drift boils of Norfolk which set ms to indicate 
B furly regular distribution of the various tvpts of soil 
Mr C 1 (iiminghim dc-rf;rjb«d the tort land of 
Somerset on whn h xnimaJs bcour * badi) This con¬ 
dition is Lonflned to one formation the lower has, and 
d ^appears when < ven the most supi rfieiul covering of 
illuvium octurs A large aertage is affected Evidence is 
adduced that the cxu<te is to be sought in the physical state 
of the soil if this is so it should bi capable of remedy It 
IS much to be hoped that the field tnabi whn h Mr Giming 
hnm has drawn up to test this view will be carried out 
The lost day opened with a pxpei by Mr Hall on the 
ost of a day s horse labour on the farm Hus funda 
mental problm of ognculrural economics hag been but 
little investignted and Mr Hall’s estimate of 2s yd, per 
day must be regarded as the most complete we have at 
pr sent Another etonomre paper Tollowpa by Mr lurnor 
on costs In the Danish system of dairy firming Thf data 
wen lathered dunng a tour of Denmark and represent a 
good deal of study of the sublet Mr Turotr ih shortly 
liingliM out a bo^ In which th«* results of his mvestiga 
tions wTU bi more fully dealt with 

rha rest of the dav was devoted to a diKussion jointlv 
with Uw Economic Section of the errors of agncuhuraJ 
expedlficnts Prof Wood opened the subject with three 
papers prepared ui cnajunction with Meesrs Stratton and 
Bruca From the results it appears that many of the 
feedldtf trials carried out in the counbr arc of very 
doubm value Agriculturalists have usually neglected the 
expciflqntal error in few if any of the numerous county 
coundC Qcpertmeots, for mstanre, Is It ever taken into 
account Frof Wood’s papers along with one bv Mr ball 
and Dr, Russell on field titalSk have emphasised the Imppit- 
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Alice of the matter, and etepe are being taken to dittrlbul^ 
tbeee popere among agricultural experimenters 

A pap er by Mr Collku on the errors of milk analysis 
concluded the session 

The position of agriculture at the British Association is 
not yet settled Whatever the council dedde to do, it Is 
hoped they will continue to ^ve a sqAtate organisation to 
agriculture, and thus alfora to workers In agricultural 
scwncB an opportunltv—the only opportunity for some of 
t hem ■ of meeting their fellow workers In pure science and 
discussing their problems It is necessary to get help from 
aeveral oIm and not simply from one, os from the chemical 
or the botanical, which seems to be the theory of a sub¬ 
section However, whether lawfully or not (it appears to 
have been unlawfully) the organising committei has 
hitherto enjoyed the fullest liberty, and has succeeded in 
arranging a series of meetings that have proved extnmely 
helpful to agricultural investigators, and promise to play 
no small part in the encouragement of agricultural retaarclw 

PHYSIOLOGY AT THE BRITISH 
ASSOCIATION 

T N addition to the presidential address, which hat 
^ appeared already In Naturjc, there were a number of 
interesting papers communicated to the section Physi¬ 
ology was unique In that It was the only section that 
met at the University, and thus, although somiwhat 
Isolated from the other sections, enjoyed the advantage 
of the laboratories for demonstrations 

There were two joint meetings, one with Chemistry 
(Section B) and Botany (hectlon K) on the biochemistry of 
respiration, and the other with Education (Section 1 ) dll 
speech, the letter will be reviewed In the proceedlngt of 
tbe section of Educational Science In addition. Dr 
LeMard Hill, F R S , gave an interesting address on the 
prevention of caisson oUeose Tht individual papers will 
oe reviewed, as muth os possible, so as to form groups 
In a logical sequence 

The dlscuiaiun on respiration, held In the meeting-room 
of Section K, was opened by Dr F F Blackman, T R S , 
who dealt with the subject under three headings 
(t) The senes of chemical reaction which toke place 
during oxidation lie took glucose os a typical example, 
of which the final products are carbon dioxide and water, 
but the intermediate steps are difficult to follow 
Buchner's xymose produces aU^ohol ond carbon dioxide 
from glucose, but it has been shown that alcohol cannot 
be oxidised by plants, and hence it must be surmised that 
some other substance, before the breakdown has reached 
the alcohol stage, is what Is actually oxidised There are 
probably many of these fugitive compounds, amongst 
which may occur lactic acid and dl-hydroxy acetone An 
alkaline sugar solution, as the result of exposure to sun¬ 
light, gives rise to substances which are easily oxidised 
He thm dealt briefly with oxidases, peroxide formation, 
and Palladia's hyjMthesIs of reiplratorv chromogens, 
which ore oxidised by oxidases to peroxides, and then 
pass on the oxygen to oxldisable material, 

(a) The physical chemistry of the processes involved in 
oxidation Influence of temperature on velocity of re¬ 
action (usually shows a coefficient of about a ^ within the 
limits of temperature at which living processes can occur), 
the uniformity of the respiratory quotient ( 0 ,/C 0 ,) at 
'dllln^nt temperatures and the effect of the concentration 
of the reacting substances were discussed He illustrated 
these points by referring to his experiments with green 
leaves and pobtoes (starchy and rich In sugar) The 
output of carbon dioslde by grm leaves Is reduced to 
aero by exposure to sunlight The potatoes rich in sugar 
show a gTMter rate of oxidation than the starchy ones 
The condwoloo It arrived at that there is a minimal tissue 
respiration and an excess of resplratlbn depending on the 
bumy of rssplihble material 
The Influence of accsleraton, paralysaton, and other 
substances was msntloiicd. 

(3) Special Inliuenoes of colloidal nature of cell proto¬ 
plasm* Oxldstm and reduction take place tide by skhi 
and death of the cell mixes up thm two p rocB SSss 
Alteratlofts of permeablUty of protoplaMilc septa mxy 
heeount for changes In philological oxidation processs e t 
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Or* H. M Vemoik rHorred to Dakki's work da 
tUm of fatty odds and amlno-adds by Pirqkikl p 

and traces of ferrous salts If symase is dmaf act 
upon glucose for a sbort time* then dte solubM la boOMt 
and oxidase and hydrogen peroxide are mkMf 
almost complete oxidation to carbon dioxide and. water 
this suggests that oxidases act Iki Uvlng if 
organic peroxides can replace hydrogen neraude Kis 
own experiments on survival respuatm (BdOey) point to 
the preMnee of oxidases, and that certain poisons act ^ 
combining with aldehyde or similar groups Some sub¬ 
stances act especially on the ** hlgh-grads ” proooss (forma¬ 
tion of carbon dloude) and not so much on ^ " fow- 
grade " process (oxygen absorption), and thus the respira¬ 
tory quotient Is lowered In relation to nflnlmal proto¬ 
plasmic and excess respiration, he directed attention to 
the fact that mipoed tissues show at first a greater OuN 
put of carbon dioxide than when intact, but that the 
re»lratlon soon falls to a much lower level 

Dr £ F Armstrong pointed out that in many r espects 
oxidases differed from tne other kinds of ensymes (tluy 
are heat stable and not specific in action), that tbur 
action can be imitated by colloidal suspensions of htorganlc 
matter, and that traces of Inorganic material are usually 
present in them There are, however, specific oxidases 
lie then demonstrated the blackening of laurel leaves tw 
the action of toluol (other chemically Inert substances with 
little affinity for water act ■imllarly), which he ascribed 
to a general breakdown of the protoplasm with liberation 
of oxidases 

Mr D Thoday spoke about the result of experiments 
on anssthetised leaves Small doses of chloroform cause 
a temporary Increase of oxidation A large dose causes 
a diminution m the output of carbon dioxide, with 
Hcllanthus and cherry laurel there is a great Increase in 
ox>gen Intake, which quickly falls off, but with 
TropiBolum the oxygen intake falls at once It was sug¬ 
gest that tannins oxidise first, and as there are no 
tannins In Tropaeolum there is no initial Increase of oxida¬ 
tion Probably the result is brought about by an increase 
of permeability 

Prof H E Armstrong, F R S, referred to Leathes* 
work on the splitting of fats at Intermediate points In 
the carbon chain, and to the formation of peroxides by 
manganese and iron with hydroxy-acids Oxidation may 
take place by decomposing water with liberation of 
hydrogen , In plants the hydrogen may be used to reduce 
carbon dioxide to formaldeh>-de The leaf surfaces show 
a permeability similar to that found by Adrian Brown for 
barley grains 

Prof Waller and Dr Re>nold8 Green spoke, and Dr 
Blackman replied 

Dr Leonard Hill, F R S , reviewed the work done In 
relation to the prevention of compressed air illness 
Whilst exposed to high pressure the body dissolves a 
larger amount of gas than at ordinary atmospheric 
pressure, and when the pressure Is reduced bukblos of gas 
may be set free in the blood vessels The soluUU^ of 
the gas follows Henry's law, owing to the capacity of the 
tissues to absorb oxygen it la only the nitrogen that Is 
set free In the vessels The symptoms depend on toe por¬ 
tion of the circulation which Is stopped by the nitrogen 
embolus Different portions of the body saturate at 
different rates, but work, by increasing the clrculattoo, 
Increases the rapidity with which the body takes up and 
gives off nitrogen By onalysli of the gates in unne It 
can be shown that It takes an appreclule time for too 
bo^ to get into equilibrium sritn the presmire ol tob 
nitrogen In toe atmosphere, or, In other words, the blood 
does not get Into equilibrium with the gas oa paaring 
once through the luni^ 

The relative merits of uniform ^decomprettion and da^ 
conipression by stages ^were discussed. Long sMfte ktf 
better than short, st there are fower deco m p re s si ons for 
the same amount of work, and toe dnng» le dob' lb 
dfco mp resskin When symptoms occur they can 

abotlf^, or the danger minimised h^ veoonkpMsfon ^» 
the original preMure. 

He reoomnieiMAd that, during decompreestott, e cens fo wf 
Inhalations of oxygen should be token (to tower 
partial pressure of the nttrugen In tob find n# 





nltroB« from th« bloodt and that 
^ ,***‘®" to Increaje the drcuUtton, end 
toWWTCB the nitrogao from tha “ slow ” partt mons 


Tb ?iCohimU* Unlveraltyi read two 
^ ^ Treppe During the 

C04tfl|S Of tha St&ircue tha excitahlltfv t\t i-K* mi 


of ^ Staircase the escitablUty of the muficle 
umaM. CUmping the trachea caum a second treppe 
FrnuJch ^ates^at the treppe Is due to slowing of relaxa- 
t^Mi, ao that the Increase In height of contraction is only 
Apparent, as the contraction aUrts at a higher level, but 
treppe the contractloiis are not pro- 
longact, While there Is no delayed relaxation during fatl^e 

1 w^iwalian muscle (h) ** Summation of Stimuli,*' 
with Dr Mf Morse Related subminlmal stimuli can 
caiM contraction Traces of lactic acid, carbon dioxide, 
and other substances that arc formed during fatigue In¬ 
crease the excitability of muscle Gotschileh finds that 
musole bmmes acid os the result of repeated subminlmal 
Wrinul Prof Lee suggested that the treppe and summa¬ 
tion of stimuli are botn due to traces of fatigue substances 
C S Sherrington and Miss S C M Sowton 
presented two communications dealing with the constant 
current as a stimulus of reflex action, and tho effect of 
the Intensity of the current on the response to stimula¬ 
tion The preparation used was the isolated extensor 
of the knee In decerebrate rigidity Non-polaHsablc 
electrodes were placed on an afferent nerve of the limb 
A weak stimulation caused a reflex Inert ase of tonus 
This Is a nearer approximation to the artlflcial produc¬ 
tion of reflex tonus than has hitherto been obtained 
Otherwise tho result of artificial stimulation is a reflex 
Inhibition, as indeed it is with this stimulus when 

stronger A stronger stimulus causes an increase of tone, 
followed by Inhibition A strong stimulus abolishes the 
preliminary Increase of tone, and only Inhibition results 
In fact, tho results obtalnH are exactly the same as 
have long been known for the direct stimulation of the 
opening muscle of Astacus claw Stimulation occurs at 
the make and break of the constant current, and not 

usually during Its passage. With a strength of current 
which gives a reflex increase of tone, chloroform converts 
the response to inhibition, and as the chloroform passes 
off the response to the stimulus again becomes an Inc ream; 
of tone. 

Dr J Talt (i) ** The Conditions Necessary for 

Tetanus of the Heart '* Refractory period of heart 
oonsists of absolute and relative refractory stages lh< 
former lasts during systole, and the latter gradually 
diminishes from the end of •3rstole The stronger the 
stimulus the earlier it can be nuule effective in the relati\p 
refractory period If the stimuli are sufliclrntly strong 
they C|u be efl'ectivo at the end of systole, anef tetanus 
results Very strong stimulation causes electrol>aia, which 
produces a series of contractions that gradually die awa> 
») ** Neurogenic Origin of Normal Heart Stimulus " 
Axdsed frog's heart-beat sometimes shows grouped beats 
(Ludana gmps) These are probably due to waves of 
excitation from rhythm-producing centre The tendency 
to grouped beats Is increa^ by lack of oxygen, and the 
rate and rhythm correspond to that seen In tracings of 
Cfieyne-StokH respiration; hence the normal heart-beat Is 
related by some meciianlsm similar to that which Is 
affected in Cheyne-Stokes respiration A constant 
sdiAuhu with waves of increasing and diminishing strength 
would, os the strength increased, become effective earhnr 
la tha raUHve refractory period, and hence the increase 
of rate of beat 

Dr H. M Vernon reported the results of some experU 
on tha combination of poisons with the contrac- 
^ substance of cardiac muscle He used the tortoise 
mii% and perfused It with the various solutions 
Afeobol, ^lorworm, and ether all cause effects propor- 
tithMidl to their concentrstkmi tno recovery occurs on re- 
flural of the drug by fredi saline Hydrocyanic acid and 
■p&iffl fluenide cause a marked effect in small concentra- 
ttlpaf but aetton does not increase much when the 
ffbauth of tohition Is Increased Recovery Is not good. 

k letl with the stronger sttoogther On removal of 
"lha ffu^de the heart-beats 4iow remarkable 

“opgltlittfeis amplitude The vitality of the heart Is 
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always permanently Injured, as a second test with tbs 
sams strength causes a greater effect than at first The 
season and condition of tho heart cause minor dlffereneeS 
in the result 

Prof C S Minot, of Harvard University, gave his 
vieivs on the mofpbology and nomenclature of blood 
corpuscles Present nomenclature not satisfactory Both 
red and white oelli originate from tho primitive wander¬ 
ing cells (mesanweboid) Leucocjrtei-white cell, and can 
be subdivided Into temphocyte (young leucocyte), ffnelv 
granular, and coarsely granular Erythrocyte cell, 
and they can be subdivided into Ichthyoid sta^ (cells like 
those In fish with a nucleus showing chromatin network), 
sauroid stage (like birds and reptiles, nucleus homo¬ 
geneous, usually called normoblast), and plastld (non- 
nucloated or mammalian type) 

Prof C S Sherrington, F K S , Dr E E Laslett, and 
Miss F Toacr communicated the results of some expen- 
ments Indicating the existence of afferent nerves in the 
eye muscles The sensory nerve-endings maintain a 
primitive reptilian typo, many “ brush ** and " creeper ** 
endings are found in the region where muscle and tendon 
join No muscle-spindltt are found, but a clasping form 
of ending, which is probably a simple form of ^ndle 
Ihe eye muscles have a greater nerve supply than any 
other muscles By cutting the nerves and examining the 
muscl«i after the nerves had degenerated it was proved 
that the third, fourth, and sixth cranial nerves contain 
sensory fibres in addition to the motor fibres, which are 
usually stated to be the only kind pre«4ent Ihese nerves 
are therefore aff* rent-efferent nerves No sensory fibres 
to the extrinsic eye muscles were traceable from the first 
division of the fifth nerve There are a few small 
meduUated nerve-fibres which do not degenerate after 
section of all of the foregoing nerves, these are apparently 
vartomotor, and come from the otic ganglion 

Dr Dawson Turner and Dr T George recorded the 
results of the X-rays in therapeutic doses on the growing 
brains of rabbits fhe development of the exposed side 
of the brain was slower than the other slcle Fatty 
degeneration of the irldes and loss of weight occujm*d 
during treatment The subject is important, os X-ray* 
are frequently used on children In the treatment of ring¬ 
worm 

Prof A B Macallum, F R S , read three papers “ The 
Origin of the Inorganic Composition of the Blood 
Plasma,** ** The Inorganic Composition of tha Blood 
Plasma in the Frog after a Long Period of Inanition,*' 
und **lhe Microchemistry of the Spermatic Elements in 
Vertebrates ** 

ITie first two deal with the relative amounts of the 
inorganic salts In the blood The ratios of these to each 
other are fairly constant throughout, and agree with the 
relative amounts of the same substances in sea-water, but 
there are some variations, and the total amounts of In¬ 
organic material are different In the different specie* He 
explains the distribution of the salts as reflecting the 
composition of the ocean at that epoch when the blood 
plasma of the species in question ceased to respond to 
changes in the salt* of the ocean The vertebrate kidney 
IS the factor that maintains the ancestral composition of 
the blood 

The third paper dealt with the distribution of iron and 
potassium In tno spennatic elements The iron in the 
nucleus diminishes through the series spermatogonia, 
spermatocyst, spermatid, and is absent from the head of 
the iperm Itself Mode of elimination masked Potassium 
abundant in spermatic elements, gathered at anterior and 
posterior ends In frog, and only In posterior region and 
In bands in man No potassium In the head itself 

Prof W, H Thompson spoke on the nutritive value 
of boef exteact I>ogs were fed on a constant amount of 
dog biscuk until thcTr Weight was steady The addition 
of beef extract caused an Increase of weight ten or twenty 
timea «s jfreat as the amount of extract added Boiled 
egg-white was not nearly so efficacious, Nitrogen appar¬ 
ently not retained, and whem beef extract was discontinued 
the retttfned to their former weljghr The Increase 
In wd^t Is not due to reUlned water, but to an IncreaM 
digeadon and absorption of the dog biscuits, as the 
nltrp^ and total amount of fiwees ware diminished. 



Tlw i^poru of rcflMrdi oommlttoe* itfers, as wiat, of 
a tedifileiLl nature Thw often briefly refeiTed to paperl 
which have beth ptlbflsmd elsewhen, and thus are not 
suited for detailed description here Arising out of the 
report on anaetl^cs waa a brief dlacusrion on tho advlsa- 
biUty of legIslatkiA improve ^ training of those who 
are destlnm to administer anmethatics, and to prohibit 
unquaUfted persona ftom administering them Prof A D 
WaUer, F K S , in bonntction with uie leport on elrctro- 
motlvt phenomena fn plants, read a paper describing the 
method ueed to estimate hydrocyanic scid in plants and 
animals, With an f^lplication of the method to medico¬ 
legal purposes The oommittee on ductless glands report 
on k Gpmderable ntfmber of researches, the results of 
some of which have already appeared The reports on 
body nwtabolUm In cancer and on mental and muscular 
fatigue each contain Instructive and suggestive material 
Some Interesting photomicrographs otmusde fibres were 
shown by Dr Murray Ooble, who published hii first paper 
on the structure of muscle In 18411 
Prof J 5 Macdonald eahlbited the respiration calori- 
metar on two separate occasions The heat production of 
a resting man was compared with that of n man riding 
a bicycle 

A SUGGESTED RESEARCH FUND FOR 
TROPICAL DISEASE:^ 

T^HE Times of November a publishes the subjoined iippeal 
which Lord Northcote has addressed to the Lord 
Mayor in favour of the allocation of a part of the fund 
raised for a London memorial to the late King to the | 
establishment of an Edward VII Tropical Research Fund ^ 1 
The proposal has received the support of lending repre> / 
sentatlves of many national interests, Including Tx>rd 
Crewe, Secretary of State for the Colonies, Lord Elgin, 
Lord Kitchener, and Mr Joseph Chamberlain 

Letter to the Lord Mayor 

My Lin'd Mayor,-^Having noted that you are taking 
steps to form a representative Mansion House Committee 
for the puipose of raising a fund to provide a memorial 
of the lute King m London, and that \ou are receiving 
numerous suggestions as to the form which that memorial 
should take, we desire respectfully to offer the following 
lugtetion for your earnest consideration 

Ibe late King, in his benefloent activity for tho 
welfare of his people, was inspired bv two ideals—peace 
for mankind and war on disease Hie work in the 
former of these direttions has been recognised by the 
world at large, it Is in following his lead in the second 
that we thirw that a fitting tribute to his memory will 
be found 

(j) Only recently, but now unmistakably, has the nation 
become alive to the vital importance of Its tropical 
pciesetaions Their development proceeds apace, but at a 
heavy cost in humon life and vital energy Rarely does 
a mail arrive which does not bnng sorrow into at least 
one home liv these islands. 

(4) For generations mankind have been willing to 
accept In a fatnlUtli spirit the death toll levied upon 
them by what wan vaguely known as " the climate.*’ 
Now this Is no longer so Thanks to the devoted labours 
of sdendfle men—among whom our own countrymen hold 
ah honoured piace<—we know In many instances what tha 
enemy ia and how It is to be met 
{5) ThoK who are not conversant with the subject wfH 
surprised and almost startled to hear the efl^ on 
human Ufa of measures taken as the rofult of such 
inv etrigat ions Vtt give three lUustrattons, drawn from 
^butary of of the greatest scourges of the. 

Xiang and Port Swattdnham, tdf^ ] 
tpwM idtUn protected. Fedwsted StaMk 

reaaSal a we eut e d wen eemiiieneed In 1901 deetlM 
from aidariih ^ Jpoi end »n 1905 45, In^ 

eurrmiB^ng. Aai^. wbtn no meaaurca wer,!!^, Mm 
deatlja ««e l^^panra warn reeptcti««]]i * 66 . and ’ 
In Uonf Siong nmadM iMawife* were easudleneed% , 
#901 c te tiiM yest tlia admlmioiu te BoipfUl vere 
and t6e death* i,. In 190, the adiltInloiM were 419 ISd i 
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dsMiM. $4, In 1904 the 
adgdnlatratlon of the aone of tka rswin|*i 
dsatfaa from mahuia, whidi In ipod. 
in 1908 to aSs '^3^ 

(b) YeUow Fever —In the city of JCavtea 
sons perished of ysUow lever betweea 1813 and 
UnitM States Govtnunent commeaced fosiMaf Jnewwpav 
la 190D, and in 1907 only one case trf 3mi»w |e«hr 
toponed • > ^ 

During the last three years steps have bped ts^M 
In Uganda to stamp out sleeping slricDesa, an 
which In one district alone had destroyed some 
people out of a total population of 300,000 In igby Oljb 
deaths in the kingdom of Uganda numbered lem fhka 
4000, and in 190S mey fell to 1700 « 

(6) I will be seen that, tesM by results, theoa 

are full of promise, and prove conchislvaly thgt Iht 
measures taken have proceeded on sound lines 

(7) It will naturally be asked How have theae results 

be^ achieved? The answer, so far as this country is 
concerned, Is by private effort in close cooperation witii 
the Government Leaving out of account the Liverpool 
School of Tropical Mediane, which has been gonfrrmisjjr 
endowed by Che tltlsens of that the bodies which are 
responsible for sustalbod and organised effort ore the 
Royal Society, the London School of Tropcal Medionep 
the Sleeping blckness Ihireau, and the African Entomo¬ 
logical Reseairh Committee, all of which ore associated 
With the metropolis lire first of these enjoys no direct 
Government support, and has carried out Its work by a 
committee which Includes some of the most eminent names 
In (hu profession of tropical medicine, who have given 
their services freely and gratuitously The London School 
of Tropiial Modlcfne at Uic Albert Dock, which owes Its 
establishment, in part, to private generosity, receives an 
annual grant from Government of 1300I The Slk^ng 
Sickness Bureau Is supported entirely by Government, the 
annual cost being some laoo/ The African bntomokudcal 
Research Committee has recently bqen establisheo to 
Investigate the insects which convey disease to men, 
animals, and plants in the tropics, and includes among its 
members the best authorities on the subject It receives 
a Government grant of 2000I a year, and It is working 
in close cooperation with tho Natural History Muicufs. 
In addition to the foregoing grants, a grant of 750/ a 
jwar is made to the University of London for the pur¬ 
pose of assisting work whuh has an Important bearing on 
tropical medicine , 

(8> The three cases which we have mentioned above 
are those in which the most striking results of scasnUfle 
research havp hitherto been obtained, but It Is hardlv 
necessary to sav that they cover only a small portion of 
the field Notwithstanding the rapid advance of knoW^ 
ledge In tropical diseases, there uree many as yet unknown 
or imperfectly understood The causation of blackwkter 
fever, of dengue, of berl-beri, and of many other dlseasrs 
stiB calls for Investigation 

(e) We submit to your committee that no more appitH 
prlate memorial to our late Sovereign could be propooed 
than the establishment of a fund to carry on and eoitemf 
the work of reseorrh into tA^pical disease We furtl^ 
subfililT that It Is emlflsntly ap^nprlate that L(»don, thd 
metropolis of the Fmpire, should take the lead in a move¬ 
ment for giving the full benefit of British administration 
to tbtsse outlying portkms of Um King's dooilnicm. vhUk’ 
have contributed in no small measure to her piksptfitp' 
in the past, and will, by their devefopmeot, give Stilt 
ampler ground for her gratitude In the future ^ 

(io> Thera egn be no class In this great dft to wbJpK 
th« scheme will not appeal To tho rvtsri, the ifilsriQiH' 
arfas, the philanthropists, and ajEl these iriio tionopVk 
themselves with the welfare of the mlittons of coloiMC 
raoea^whom Providence has committed to our rhsifs M 
jrtU *p|iw of tranicenlwt impoMMC*. To MmiM 
kith M kin bm gone out to bo*r MmIt m* ' 
WMk, ot oltUWM oMr trovical po mwrion*. fa kWWfa 
•taikfa of Uh, k «ni *p9m 1 ifa kfa ■tnwd;., 1*9 jMk- 
^ 9< buikMi*. In wfaMu praMt iiM im **,ck6> % 
«iiiMKi to tfa ktakh or hU to M lnyV fgOM.Mi’tfaMp 

UkfaMto li tb* enttfan of * Tmietf IWBiifa kfaBB 
tteoplM an frotM faom Mm «,ourM,'4 Offafakr «4 jkM 
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ohHMwtfan ntov«t forward without the preeent 
t ^ Mr* e^ health. It H tmjpoeoibie to ooereithtiote 
hotti m o ^ el and matimaJ, that ouch o c6n- 
Mhtt^ would entail 

Wh «WMt^that a fund eheuld be ettabKrite<l--to 
lytI MWw fidward Vlf Tropknl Reoearch Fund— 

VW^hnviM <if whidi riiould be devoted to furtherma the 
M^eotfr wo have Indicated We think that the 

-fitwit we have at heart wlH bo beet eerved by not 

atiempclnw to define too otricdy the way in which this 
jnbonue imiM be appropriated It Is probable that In 
«bff firit Inotanoe, and to a lar^ extent, ft would be most 
OaafuUy amended In subsidising the efforts of t^ Institu- 
Mnt to Wtnclf we have already referred, being administered 
^ a body whose composition udll be a guarantee to the 
Mbacrlben that their moneys are being wisely and 
aoopomkaHv applied 

^ We ore, my Lord Mayor, yours faithfully, 

, NoaitncoTB 

aj St James's Place, S W , October ay 


MODEEN SCIENTIFIC RESEARCH • 
l?£SfiARCH Is a word much used in newspapers and In 
^ public discussions nowadays, but few 1>eaple outside 
purely sclentlflc circles have any clear Idea as to Us mean¬ 
ing Of course, the dictionary tells us that It signifies 
a searching again or a careful search, but the question 
then arises. What is the object of the search and arc there 
any rules to guide ? 

The object may be purely visionary, as was 4 he object 
pt the early chemists and atchemistg, whose operations, 
extending through the dark centuries of the MhUle Ages, 
leH behind practically nothing but an extensive, though 
barren, literature, the witnesa of the credulltv and Ignor¬ 
ance of those times The lesson to be derived from the 
srhole of this strange history Is one which needs to be 
oonttnually revived and set in the new light of modern 
dlacovery ond Invention The lesson Is simply that until 
men began to observe and interrogate nature for the sake 
Of learning her ways, and without concentrating their 
attentiofi on the expectation of useful applications of such 
knowledge, little or no progress was mnde In other 
worda, until a sufficient foundation of pure science has 
boen successfully laid there can be no applied science 
Real progrew comes from the pursuit of knowledge for Its 
own take 

■I again, this truth needa to be continually reiterated, 
far thm are still too many people who think that the 
tnie and onlv business of science la to find out useful 
and who regard oil the rest as waste of time 
liie first qualification for research la undoubtedlv that 
kind of inspired curlositv Which can never be eradicated, 
•and whkdi we know by many examples is not defeated bv 
aoch obatacles as poverty, or Ill-health, or pressure of other 
ntnnwarj occupations Another qualification is some 
ktiouAe^ of the subject chosen for Inquiry As to this 
falter qualification cnnHldera|^le dUIerences of opinion have 
been exmetsed Pnestley, wbooe statue stands near the 
town nail in Birmingham, and many of the chemists of 
M ^tb&e, had very little preparatory instruction, but some 
^ them made discoveries of fundamefital Importance 
teems to have been of opinion that vny little 
mparailen Is necessary, and the discoveries which might 
Tmh fram experiment were regarded bv him as largely 
tito rqMt of chance and to be Oompared with the gome 
might fall to th« gun of a sportsman In a new 
Wpnfffijf, and whether fur or feather cannot be foretold 
' 4 |Bf WMfi this might have been partly true In PriestleyV 
Wih It to oertoinly very far frem true In our da^ when 
MooMitatatlon of knowledge, however Imperfect, Is still 

M -jj tiyg culnInatloA of a long aeries 

Which to a nMRMary step, and Ignor- 

■ fiaries standi In the way of aibrance 
rMIfl to amamlfie a few cases bv way 
letter example cam be fpund than the 
great pthuM fa dwiHtotty enmmonly 
w AceorOig to this tow, thb proper- 

tstewsr"*’—" 
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tlee thq elemeiA and of their eompouM stand fai a 
deftOito relation to their atomic weights 

Modem views oopceming the constitution of goaes X i bi d e 
another lUuatratlon^Off the way in which the pooeBseipn of 
one Idtut of knewtedge leads to more knowledge F<vty 
years ago students were led to believe that there were turn 
kinds m gases, nsanely, on the one hand, those Which b^ 
the action of cold, or pressure, or both together could be 
liquefied, and on the other hand some half a dooen which 
could not be reduced to the Hmld staf^ 'fhls was 
attributed to some fundamental difference of consHtutkin 
In the two kinds of gas 

If we look for an example drawn from the domain of 
bk)lo^ there Is the doctrine of evolution, now universally 
acrepM, which Is based on the results of the patient 
rolksHen Of facto by Darwin and WaHace^ But theae facts 
Would ^ perhaps not have been collected, and they would 
certainly have been without meaning, but for the results 
of the study of comparative anatomy by previous genera¬ 
tions of naturaHsta and pakeontolo^sts, as well as the 
recognition of the great doctrine of uniformltarlanism in 
geology proclaimed and established by Lyell 

Ihe examples cited will not appeal to the practical man 
in the same way as oome instance token from a direct 
application of Klence to business or practical affairs If 
it is reallv necessary to renslder a case of that tort, nothing 
could be better than the dynamo, which, as a transformer 
of energy, comes Into prominent daily use in connection 
with lighting, traction, and as a general motive agent 
The detailed history of the evolution of the dynamo would 
a long story, and on this occasion it is only necessary 
to point out one or two facts For the fundamental prin- 
nples involved we must go back to Benjamin Franklin, 
and Galvan! and Volta, all in the eighteenth century, and 
later to 1831, when Faraday discovered the generation of 
induced currents bv moving a conductor In a magnetic 
field But doubtless the experiments made by Franklin 
with the kite, by Galvam on frogs* legs, and by Voltn and 
Faraday with bits of wire, were Isy the people of their dav 
looked upon with a mixture of amusement and contempt, 
just as some people even at the present time are apt to 
exclaim, ** Who cares whether there is oiQfgen In the 
sun? ** 

ft is obvious then, that whatever may have been possible 
in Priestley's time, the wholly unlnstrurted person cannot 
expect to meet with much success In these dare In the 
discovery of new facts, and although the exceptional man 
may acquire In a very short time some knowledge of a 
spedal part of a subject, he Is In perpetual danger of fall¬ 
ing Into great mistakes It seems to me that a consider¬ 
able amount of knowledge, skill, and experience is an 
indispensable equipment tor anyone who emers seriimsly 
into the practice of scientific research Not that these 
qualifications alone serve as Inducements to such a career, 
for it would be quite easy to point to examples of learned 
people who have added nothing new to the branch of 
knowledge with which they are best acquainted This Is 
not necessarily due to Indolence, nor to ignoranee of the 
methods of research, but is merely the result of peculiarity 
of temperament which lacks that divine curiosity which 
alone suf^lles the stimulus 

1 am speaking now only of real scientific research, the 
Inquiry Into the secrets of nature, not of the ^occupation 
of thCM who have only practical ends in view 

Looking back over the great principles of natural science, 
we see that Ift every case they have been established bv 
the Efforts of the amateur, and by amateur 1 mean all 
who have undertaken the work for the pure love of It 
This iJichides, not only men of Independent position like 
Cavendish, Lyell, and Darwin, but a large number of men 
who have hew the office of pressor or teacher, but who, 
In this ccMintry at any rate, ore neither paid to do such 
work ttor required ^ by the conditions of their appedflt- 
mehti undtttake It. So far os I know, there Is but 
one Ihftitutloa 4 n thh eountry In which thp professors are 
not VeMced to teach, but only to press forward Into the 
unknpARr antf that la the Royal Inatltiition in London 
But tito cfiaracter ishidi that famous place has assumed 
during tiie tost hundred years to not tnat with which It 
began tos career At was storted at the of tW 
elgbtotolRi eentury by Count RioafMg wffh po^ 
ittlHutflpto purpores In vtott. nam^y^ lor teacMng ^ 
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«ppl)catkHW of fMw dlcooveriei In Klence to the ImjiroveA 
Inent of arti and manuiactum and to " facilitating tlw 
maana of procuring the oonforta and conveniences of life ", 
and while retaining that character and those pretensions 
It soon pame to the verge of collapse But Davy's lectures 
and discoveries changed all that, and Faraday's genius 
consecrated the laboratories for all time to the service 
of pure science 

Let us review very briefly the great principles on which 
physical science Is Msed 

First, of course, there are the fundamental principles 
of the conservation of matter and of cner^, the latter 
finally established on a quantitative basis by Jnule In 1843 
There is the principle of unlformltarlanlsm Introduced Into 
geolo^ by Lyell now extended so as to Include, not only 
%e phenomena of this earth, but of the whole cosmos^ 
such extension being mainly due to the use of the spectres 
•cope by Klrchoff and Bunsen, and only a little later by 
Huggins The principle embodied In the so-called periodic 
law of the elements, already referred to, has led to a 
general belief In the evolution of matter from one primary 
material, and physicists and chemists are vying wiih each 
other in the endeavour to gain evidence as to the details 
of the process I need scanely say that the principle of 
evolution as applied to living beings is associated indis¬ 
solubly with the names of Darwin and Wallace 

Notwithstanding the discovery of radium and Its allies, 
and the discoveries by J J Thomson os 10 the disintegra¬ 
tion of atoms Into corpuscles a thousand or more times 
smaller, all ordinary chemistry is built up on the (oncep- 
tion of atoms Introduced by John Dalton just a hundr^ 
years ago The consolidation of this theory has proceeded 
as a consequence of the discoveries begun in 1873 by;^ 
Wlslicenus, developed by van 't Jloff and Le Bel In 1874. 
and confirmed by an army of other workers down to the 
present day \Ve now not only suppose it probable that 
atoms are placed within a molecule In definite positions 
relatively to one another, but in a great many cases their 
order and arrongement In space can m positively traced* 

Suppose all these great laws and principle never to 
have been discovered—saence and Its applications would 
not exist, and the world would have remained in about 
the some condition as It was in two hundred >oars ago 
Railways, electric light and traction, telegraphs, dyes, 
explosives, antiseptics, anscsthetics and many other drugs, 
metals such as sodium, aluminium, magnesium, tantolum, 
and even modern steel would be unknown 

But these things are merely the results of the recogni¬ 
tion, development, and application of the principles already 
Indicated as fundamental, and the Immediate corollaries 
from them And so it seems that there are two fit Ids for 
research which arc coually neiessary to dviUsatlon and 
progress In the one tne worker watches the operations of 
nature and puts questions in the form of experiments solely 
with the desire to find out her ways, in the other atten¬ 
tion is given only to those laws, facts, and phenomena 
which can be mode serviceable to man There is much 
more public anxiety in regard to the latter, and consider¬ 
ing how entirely Ignorant are most people about the 
principles of physical and natural science this is not greatly 
to be wondei^ at 

Some people pr? under the impression that there Is an 
art of scientific discovery which can be communicated from 
oqe person to another That li not my belief 1 think 
the history of scientific discovery shows that each successful 
pkmeer has Invented methods for himself, or has at least 
known how to select from the tools ready to hla hand 
And with regard to personal qualifications, I do not think 
It possible to create that combination of mental powers 
which Is called insight. Hence I have very grave doubts 
about the advisability of spending time and energy In try¬ 
ing to evoke and cultivate the capacity for research In m 
students In oollegM and universities 1/ this were possible 
we ought to see greater results In those cases In which it 
has already been tried The Judicious teacher will, of 
course, be careful to avoid any appearance of Indifference 
toward ordour and enthusiasm whenever they appear, and 
he should ever be on the loo^-out for Indications of the 
kind of capacity which alone repays cultivation, and |^Ve 
k all tha encouragement In his power But the clamour 
which has of late been raised as to the supposed dedkvu 
blllty of exteoding Instruction in the principles and meth^ 
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of research, down to 4 he very batfnndrs, tp 

mind, a lack of judgment the part Ol acgip Mr; 
agitators* It secpis to be forgotten tbdt 4 a evwy brandt:'* 
of experimental science, and dspcrially of m p tm achbMtf.' 
there la a great deal to learn, and U li immiaiafT niht m 
the end of his career as a student a young man ihoald btf 
able to do things practically and usefuliy. Tha thecM^ tt 
music and the laws of hanmny are vtry tsslrabla for tha 
musician, but if he Is to be a perfonner he must devote 
the greater part of his time to practice on his Instrument^ 
whether piano or violin The case of the student of sdeaca 
Is analogous, and If he does not devote a good deal of 
time to iMrning the technique of his business he wlU not 
be ready for research or anything else At the pras e nt 
time too many students who can write at length on theo¬ 
retical questions of a most recondite character, and iriio 
boast that they have been engaged In research under 
eminent teachers, are yet incapable of choosing a subject 
for themselves or of handling successfully a subject found 
for them by their teachers or someone else 
With the object of testing the Influence qxerdsed by 
methods of education in scien^-o dh the development of the 
faculty of research, 1 have lately had the curiosity to 
compare the results indicated b> the lists of Doctors of 
Science of the UniversUy of lx)ndon Up to 1886 this 
degree was awarded on the results of a very severe 
exfijnlnation From 1887 onwards it has been obtainable 
only on the production of a thesis supposed to embody the 
ideas and the work of the candidate on some subject 
selected by himself Ibe examiners are at liberty to 
Impose nn examination with the object of assunng them¬ 
selves of the candidalp's knowledge of his subject, but as 
a matter of practice the examination has been reduced to 
a mere formality It was expected that this change of 
system would be followed b> Indications of much greater 
fertility in the fields of research Owing to the complete¬ 
ness with which rhemicol literature Is Indexed, I have 
btien able to make a comparison between the number and 
character of original papers published by the chemists In 
these two lists within the ten years following graduation 
in each case I have not been able to make so strict a 
comparison among the phvsiclsts owing to the distribution 
of their work through so many media of publication, but 
1 have been led by a careful survey to the same conclusions 
as In the case of the chemists In both classes^ the 
Examinees and the Hesearchen, If they may be so dls- 
tlngulslied, there arc cases In which the doctor, after 
calong his degree, has done no original work—or at any 
rate none that was fit for publication—and hla name does 
not appear In the literature of his science On the other 
hand both lists contain famous names I will only men¬ 
tion in passing that the names of Larmor and Lodge 
appear among the examined On the whole, 1 see no 
Inolcations that the procedure thesis has had any effect 
whatever on the character of the graduates If anything, 
the list of examined is of somewhat higher quality than 
the list of gradual8 by dissertation, for then! are nine 
out of lifh-four who have become Fellows of the Royal 
Society, white among the others there are only eight out 
of tifly-nmc who can write themselves F R S 

In the latter list there may be one or two who may 
achieve this distinction hereafter, but there are no Indica¬ 
tions that In the long run the amount and quality of the a 
oontributloni made to science 1^ the graduates who ore sup¬ 
posed to have been trained to reseam will surpass those 
of the men who hod to face the ordeal of e^^amlnatlon 
Does this not Seem to justify my orifrinal contention dut 
the researcher Is bom, not a prpchict m educational mamt- 
facture, and that his disposition to research will survive 
all sorU of adverse conditions, inclodlitf those which are 
by some people supposed to be Inherent In examination? ' 

I feel convinced that most of the great dlsooverlee of , 
th? future will be madl. as In the past, by the insp&rtff 
amateur, working usually alone and often on oppatehtlj^ 
Insignificant begmnlngi, and wldt resiflts whkh may dok/ 
at first receive any attention from tha «sorld. 

It it, however, necessary In these days to 'provide fee 
some form of cooperation In reseerejf, Pffrtqr for tho 
reason that the cost of eome kinds of Inv^goHon la qMM*' 
bsyond tha moans of most private phrabns, and ptftfe ' 
because of the unfortunate a^paratfen which Mitt. pMvalli^^ 
chMy In this country, betwesa odenoi and IndueiqF*, ^ 
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#•« ideooe him Jwtx look for uriftanco from 
Iji England dda b tffon In a grudging way 
allott 400of to tlia wnob ranga of the piiyaical 
I adanw The fund U admintotend fay the 
oocietyi and the biggeit alloei out ^ it are taken 
form of mtrlbutittu to the empa naea of expedationa 
jwiro Iff tin National Pbjalcal Laboratory with an 
jura of about >5000/ a year of which yooof oomaa 
a Tr eaaufy TTUa aaama to be all that cornea 
fcom the national puraa but actence la endowed 
a OB itam extent by fnanda Thia ataiptance la 
NMaeOM w the equipment of certain Khoola and 
rnibgaa by t)b Ouilda of London and by the amall re 
Mbch funda of the Chemical Sode^ and the Bntiih 
AaaodatlM 

^ Eo math inji more lyatematlc n howerer wanted and 1 
faal iMgongv that aomc of the rather large funda mven 
HI thf form of achdarahipt to wung atudenta ooum be 
more advantageoualy uaed if applied to the maintenance of 
piwad inveat^atora to make them independent the 
necimty to earn a hv ng by teaching or ouier profeaalonal 
work I reoogniae however the dlfficultlea which would 
attend any auch acheme In the 6rat place dibooveriea 
cannot be made to order An able induotrioua ind 
oOfiacientiouft man might work for manv yeara without 
pcoducing definite reaulta and a few caaea of that k nd 
would deatroy or shake public confidence It would alio 
ba neceaaaiy to provide Jncomea large enough to reta n the 
aaryloes of the moat able men available 
^With regard to the application of eaence to nduitry I 
tglnfc our manufacturer! have made aomfl progreaa during, 
the last thirty year< But they atill auffu* from deluaiona 
The mistake moat commonh oiade anaee out of a m 1 
apprdienalon of the methoda powers and pron iwa of 
science It atill ceemi to be too often auppmed that a 
acient fic man called into hurried consultation can at once 
meicome a d fliculty m d manufactunng pro ess or can 
ibvfae an improvement which jf adopted would represent 
many thousands of pounds profit to someone if this 
meie to adentiflc men would be better off than usually 
art What la wanted la a general recognition of the pr n 
clple that mprovements can be expected onI> as the result 
of the use of scientific methods which are n nply the 
methods of reoioi appled to the material prov ded b 
•xpeneooe 

What every manufacturer wants a to btgm w th a 
adeatifle education if not for himself then for h a so i« 
or aucesaaora so that those who are it the heid of affiirs 
may understand fully the problems before them snd 1 
what direction to look for help towards Improvement 
Falling th s he w 11 be dependent o 1 the services of pa d 
aaalstanta and those services cannot be expected to pro 
duoe the desired results unless Thev are paid for on 1 
hberal scale In th s country there has not hitherto bee 
fufilciant attraction to draw into the field of technolog> 
A due share of the best brains of the nation l>e prospect 
4f ultimately reaching a salary of two or three hundred 
a year at the utmost s not sufficient to induce a voung 
naan of first rate ab I W to Spend several years of h s 1 fe 
and a thousand pounds or ao of capital in scientific and 
tahiHoal studies and so the supplv of the highest class 
of aelentific ass stance is at present far from whst it ought 

to ba 

But euppoee condltons to unprove a question arises as 
to tho best sray of turning such assistance to account 

A auggaation has lately been oiade tiiat e new society 
should M formed to be constituted of trade committees 
affioekited with experts In various dlvteons of science to 
aan^ an ex p eri ments confidentially In tiie interests of the 
miumlB^rers srho lieoome menibers of the society It 
toema to me that any suggeatfofi is better than none if 


toemn to me that any suggeatfofi is better than none if 
it rettha fn the ckiaer sssodatloo*of industry end saence 

K lUtt 1 titink this particular propoaal svoold not be found 
W simrfr In practice The requkmepts of different Indus 
«|to are too numerous and oompBcated to be met bv an 
pie for aaqh committee would find 
•0 many ffiffiBnait problems that 
BcompMal unless Indeed the staff 
In my Hiument each manufacturer 
^ satra tlOT Mem 
af tiia (WntaA maniifaetitrer and 
of the AiWlcaq. shows that It can 
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bt data effactivaly Ibe most famous s ti a mpl a knosim to 
me It ^ case of the great Badischa tolour works at 
Ludwlg»aien» on the Rhine There Is a factory which 
employs tome 5000 man. and which pays and has always 
pmd >5 to 30 per esnt or more on its ordinary capital 
The great feature of its o^anlsation is to be seen in the 
direct assoetation of manufacture with research conducted 
by a staff of highly skilled scientific men 

In Bflqgland arrangements so complete are unknown and 
the nuroer of hi^ly qualified ctiemlste and physicists 
empk^red m works is v^ small 1 say nothing about 
sMlnesrS with whom I am not so well acquainted but 
tfie greater number of the chemists are merely testers 
do ng routine woric, and because such men receiving the 
wages of a clerk have not been able to advance the indus 
tries with -which they ore connected their emfi^ers have 
n too many cases in the past come to the loi elusion that 
science is of no use In the meantiiM many thiiM have 
h-ippened The neglect of organic chemistry in England 
forty years ago lea to tiie complete removal of the coal 
tar d^ industry to Germany where since that tune has 
sprung WB the equally impoiiant manufacture of lyntiieUc 
drugs The saccharin tna antipyrin the amflcfal per 
fumes ooatumed m England ore not made here ana it 
now looks os If the fixation of atmosp heri c nitrogen in 
the form of nitrate so important from the agricultural 
and Industrial points of view was going to m taken 
possesrion of by Germany and America acting together 
kngiand being m out 

Such things have been said over and over again for 
the last thirty years or more and I am not aware that 
such statements have been shown to be fundamentally 
mistaken nor has there ever been any public excum or 
expUnatKHi of the indifference so commonly displayed 

Tbw link between science and industry must be estab 
lished by the masters of industry themselves I do not 
believe in the efficacy of much of the technical instruc 
ton which IS talked about and 1 fear that mudi money 
is being wasted in the attempt to mutate industnal opera 
hoftf m schools and collegra What Is wanted u the 
highast and moat complete kind of instruction in pure 
icence following a aood general education oonductea on 
such lines that the fittest only are paased forward to the 
university or scientific sdiool Young people educated in 
th s way form the material which ihould be utUised by 
the manufacturer But he mutt not expect that a man 
so prepared Is going to earn his salary the first year or 
two He has got to learn his business and must have 
facilities for dmng this or such talent as he has cannot 
be turned to account and this can only be done by tolung 
h m into the works This Is a lubjert on wh h a great 
deal might end should be sa d but such a d scust on is 
not suited to the present occasion 

In conclusion I may perhaps be allowed to give a few 
minutes to a glance at the future—not that I can pretend 
to descry very much 

We must remember that there is no final ty in physical 
visncB The farther we go the wider does the hoiiaon 
before us become but every discovery of a new fact or 
principle gives us a new instrument to help on to higher 
things Hence we may reasonably suppose that wondmul 
in m past has been the future will be more wonderful 
St 11 

Here I will venture to draw a d stincbon between Inven 
ton uid discovery and to invent on there is probably no 
1 imt It may be !aid to consist in making new combma 
tons and permutations in the elements of knowledge 
already acquired Among the mventioas which have 
affected the condition of mankind those which are con 
earned In locomotioa stand first It may truly be said 
that Ufft IS lengthened not only by yeors but by oppor 
tumtieb and from this p^t of view quick travelling pro 
vided W steam and electricity is a great advantage It 
would M unwlee to utter any predictions as to what may 
hereirfber be dDae with big dups and afiroplones only the 
oldMblofud t3rpe of nervous sy s t em ■ already shrinking 
from ekr loorcMed ooms and bustie of the town—shudders 
at tita thought that neither distant valley nor mountain 
top fim tile tropic to the pole can now be expe^ to 
provldhaa aiytum where peace secure from intrusloo B 

iSmel Butler • Erewhoo ' a remarkable bo^ 
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publlshtd about forty yean ago, a oountiy was pictured 
lit which moral delinmiency wae treated with tympatby 
aiMl oqodoimoe, whUe bodily dlieaM of all kinds was bald 
to be a crime, and was punished by fine or Imprisonment 
I suppose it will take a good many generations to reach 
that oondldon of enllghteament, but the tltne esnnot be 
far off when the propagation of infectious disease will in 
oil dvilised oounmes be aboUriied* 

The habitability of the planet Mars hss of late been a 
subiect of much revived discussion The possibility or 
probability of the existence of Intelilgont beings in other 
parts of the univeree, kmg a subject ct debate, Is a ques¬ 
tion of profound interest, but whether communication 
with them from the earth can ever be established, who 
can tell? 

But as to dlSDovery In physical science, as already said, 
the horlson widens as we go on, but it eesms not Improb¬ 
able that there b a limit eet, though as yet very far off, 
the capacity of the human Intellect Nature’s wM 
used to be thMght simple, but now we know that she 
Is not only mysterious, but complex However, there is 
every reason to expect that grMt strides are possible, even 
In the Immediate future* TOe sort of problems which 
remain to be solved are represented by su^ questions as 
the following —^What Is the cause and nature of gravita¬ 
tion and other sorts of attraction? What Is the difference 
between pocltlve and negative electricity, and what is 
the relation of electricity to matter? What b the nature 
of chemical afflaity, and Is It really electrical? What Is 
the constitution hi the elements, and b the transmutation 
of meteb a dream or a physical possibility? 

The penetration into Anal causes seems as we proceed ^ 
to be further and further out of our reach The problems 
of life and mind are, up to the present, inaccessible to 
man In his present state, and, notwithstanding the hopes 
and beliefs of some phyriologlits, It It safe to say tnat 
they will remain so for a long time to come, If not 
always 

And even in regard to common matter and the physical 
forces, all we know about them Is derived from the per¬ 
ception of phenomena through the agenty of our senses 
Now the senses, sight, hearing, and the rest, have been 
evolved, not to provide the means of surveying nature, 
but for the proteetkm and advantage of the bMy to whidi 
they belong It Is possible, therefore, that the human 
view of fdienomena Is only a partis! and Imperfect view, 
at any rate, the world which Is open to the sense peroe^ 
tion of a man must be very different from that which Is 
perceived bv many animats with their highly speciaUsad 
senses, such as the scent of the dog, the sight of the 
carrier pigeon, and perhaps other senses for which we 
have no name 

“ In Its ultimate nature,’^ said Herbert Spencer, 

" matter Is ai absolutely Inoomprehenslble as Space and 
Time Whatever supposition wo frame leaves us nothing 
but n choice between opposite absurdities " 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Cmibxidox —The Vice-Chancellor has published to the 
Senate certain letters from the clerk to the Drapers' Com¬ 
pany In which it b announced that the ooimMiny is pre¬ 
pared to erect a physiological bboratory at Cambridge at 
a cost not exceeding aa.oool, and to make a further grant 
of looof for the equipment of it upon the following con¬ 
ditions —(i) that tne site be given by the University and 
approved Ity the company, (a) that the architect be 
appointed and the pbns approved by the company, (3) that 
the University undertake adequately to maintain the 
Ubsratory when erected, and to provide tfie salaries of 
teachers and demonstrators A Grace will be proposed at 
tte next Congr^sftlon d^tefully accepting the offer of the 
Wbrthipful Company of Elriqrers, and a syndicate win be 
appointed to discuso details with the company 
Mr R. S Goodchild has been reappointed assistant secre¬ 
tary to the Appolntmoits Board for three years 
L Gusoow --On Wednesday, October a6, the servlcet of 
Prof William Jack, who lately resigned the chair of 
mathematics In the Unlveriity of Glaww alter a tenure 
of thirty years, ware suitably recognbed at an Intmstlhg 
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and brgely attended c erenk W In tfo Ana 
Rsmy Cralk, M.P for the tJdiveihIty, " pr shsn te d. |o 
Vice^OianesUer, Sb DonaU HanAUfteTf ICaB.. a; 

portrait of the p ro fes s or , painted by Sir Janies GkU- 

president of the MjwX Scottish Acadeoty,^ Mich hgd 
subecribed for as a gift to the Court fay a large iiuttdMr * 
of colleagues, students, and friends Ih ||idl ptm of 
world In addition, a turn of 300I. was provided for fha 
foundation of a V^lUam Jack prlae, to be SSnurdsd gt' 
intervals of three or four yean to the aulhor Of the btlrt 
dissertation on a mathematical subject submitted during 
tiu period in question for the degree of Doctor of Sdenos 
in wt Unlveirity. A present of plate bearing a Ma- 
memoratlve Inscription was made at the same time to 
Prof Jack The latter, In an Interesting speerii of 
remlmsconce, recalled the notable teachers and students 
with whom he had been associated during the half*cenTfity 
of his connection with Gbsgow Hb successor, Prof 
Gibson, ezpblned the value of the newjnixe as a stimulus 
tp post-graduate study and research The Vloe-Chanoelkirf 
on behuf of the Senate and Court, acknowledged Us debt 
to Prof Jack, not only for what he had done, and done 
well, but for what he had been—the trusted friend and 
guide as well as the Instructor of his students, the loyal 
comrade and peacemaker among hb fellow-workers 

S BuBOLiy, formerly head of the Textile School, 
head of 


the textile department 


Ma 

Stroud, has been appointed 
of the Huddersfleld Technical College 

Da J A EwiMo, C B , F K S , Director of Naval 
Education to tiie Admiralty, will distribute the prises at 
the Merchant Venturers’ Technical College, Bristol, on 
Thursday, December 1$ 

Mr J G Stxwart, of Edinburgh, has been appointed 
by the Essex Education Committee principal >of the County 
Xjsboratory at Chelmsford One of the dilef duties of the 
office Is to teach scientific farming to the agriculturists of 
Ewex and Herts 

It Is announced In Setetue that Mr J D Rockefeller 
has recently offered to give to Western Reserve Unlverrity 
for further endowment of Its medical department the sum 
of 50,000!, provided 150,000!. additional is raised Toward 
this 9oo,oooi fund Mr H M Hanna, of Cleveland, has 
glvsn 50,000! The trustees of the University have Indi¬ 
cated meir Intention to undertake to secure the iito,6oo! 
neetbd to complete the fund. Yab University Is to fecelve 
the residue of the estate of the late Mr 5 rl L3nnan fin 
the death of tile testator’s brother, with the exception of 
5000! The value of the bequest b not known, but the 
estate Is said to be large 

In Naturx of October 13 a btter appeared from Mr 
E G Rebs, honorary secretary of the Apprentioeahlp and 
Skilled Employmenl Association, ^Urectlng attention to the 
fact that a number of laboratory monitors In seeoodary 
schoob, who, having reached tbs ags of slxteefi yairtf 
were no longer ellf^bb for empbyi^t ^ the L^dOn 
County Council, wanted situations Mr Reiss writes to 
say that be has succeeded lif placing In various suitable 
posts all the boys referred to, and points out that a number 
of girls who Mve been employed in a sltollar ca pa city 
also wont sultabb employment As yet Mr Reiss hgs 
been unabb to discover posts tor these glrb, and wouM, 
be glad of any su^sttons as to opettingi for them.^ They 
are about seventeen years of age Tm address of the 
association Is 36 Denison House, 396 Vauxhall BfIdgS [ 
Road, London, SW. 

Tn Yarrow Educational Fund of the Institution H 
Civil Engineers was established to afford assbtancs to < 
young men who deslrs to become engineers, who have^ 
glvsn proof of tiielr capacity to profit by specialised effupa- 
Bon and training, but ^ Jade sufiSdoit meaiis to idAoln 
It Grants varying b e tito sn 50!. and lool. per anpuittrltk 
a period not exceeding three ysork oUy be.ktdde |p 
discretion of the oogunlttee. Applieaats fpr sm 
must be of British birth, not mors than twenty-one — 
of age, and murt be prepared to quafityjbr atr “ 
as students of the Inetitution of Chnl BMnesrs 
vacancies for sehofm^diipi undsr ttto JEund wiB deeur ^ 
March, 1911, and the eoqncU ^ the instftilitipti 

to reedvo knd ^ 
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JjMtMtioii* dMMld be eddixN^ to the Mcntaor of the 
^ ^vll BogiMene OffMt Georga Street, Weft- 
iMaMr S W Further pvtlcttlm mey ^ obtained on 
^jnjpVcaoQD to the ■ecretary of the lartltutlon 

If the technical icboola of thCe oountiy the hbrary le 
iifuelur a oomiwntively uainuportant factor In the Intel 
Mual «orh doSe by m lomtutloo In iiueetioii Thie ie 
Mttape partly due to the ineletent and ever growing claims 
w tiia luoratones and workriK^ for apparatue, plant 
Ac. Aa a reeult of thie and other causes the higher work 
of mtaxy tar h n ica l institutions is eenouely hampMV by the 
uadequafe proviiion of icientiflc and technical literature 
worke of refesenoe and tlM Joumale of the teamed loue 
Uae Not onfy le there a denUency In the supply of books 
and journals open to the student, but in eome coees the 
hlFanas themselvei are small badly lit noiwy and 
cr owded Thie militates against foatering those habits of 
study whldi are essential to the progress of die student 
aspedally as in some coses die technical etudent 11 unable 
to secure a quiet working place in hie or her own home 
llie magnificent new library at the Battersea Polytechnic 
recently presented by the munificence of Mr Edwin Tate 
and opened on October si by the Archbishop of Canter 
bury IS eacellently adapted for study and reading by those 
attending classes at the polytechnic The library Is 70 feet 
long ana 30 feet wide and is erected at the eo^ western 
oumer of the polytechnic and can be approodied both from 
the main corridor and the present reading room At the 
western end of the library is a wide bay containing a 
beautiful stained glass window The book-cases project at 
right angles to the wall forming bays to seat rcaden and 
the gallery runs round three sides of the library The 
total book aciominodation Is 18000 volumes The adiole 
of the Atdngs and panelling are of oak the floor being of 
teak As the building stands dose to the road there are 
double casements the inner ones being filled with orna 
mental lead glasing As regards fitting there is a 
separate window to each bay Speaking generally the 
liwary is planned on lines similar to thm on which all 
modern university libraries arc being developed the book*! 
for instance being accessible at once to all students The 
rataidgujng u by card Efforts are being made to obtain 
fun^ in order to Increase very largely the technical and 
scientific portions of the library It may be mentioned 
that die liVaiy Is of oonsiderabte use not only to students 
cd the polytecnnic but also to certain local firms Some 
Uttle time ago a circular was sent from the polytechnic 
to the local chemical firms inviting them to utilise if they 
wished the works of reference and technical journals in 
the Itbrarv 

At the meeting of the Education Committee of the 
London County C^ndl on Qctob^ a6 the question of the 
senior schoJarships awarded by the coundl was under 
dlsouetion It was eventually decided to increase the 
number of these scholarships in iqia Just as it was 
necasaary to Increase the number of ini rned ate scholir 
rfdpe in tqio when the first batch of junior scholars 
attained the age of ststeen* ao it will be necessary to in 
crease the numter of s nior scholarships In igia when the 
eaina eandidatos reach the age of sixteen The number 
of eeiffor scholarships available for competition at present 
le $0 in 191a It will be 100 The standard required for 
the awafd of theu senior county scholarships is how 
ewer not to be lowered in any way It is estimnhd that 
annual coat of awarding tod of these scholarshms will 
be ao ooof In the award of senior county echolarJilps the 
council hue regard m the first Instance to the past achieve 
mymte of the candidates and to tiie reports of the teachers 
under whom they have worked and of other responsible 
pSreons acquauitM with the candidates, and such reports 
must have rtfmnn to the drarmster and qualifications of 
^ ap^eants as well as their icnolastlc attainments The 
asholuihlpe oonslst of a mamtonanoe grant not exceedini^ 
Qdf a year This hmount is In each case determined after 
hansiiliratlnn of the requirements and the financial circum 
jMoew of tilt candidate ^Senior cyunty scholarships are 
^ p rule, tepablB lor a leMth of a 

to maan honours dupu* m the'subject selected 
1 lltet tWe period is not more than fbof years When 
idkrrfihi has been bM for four years the counal 
^ Iff H SNtdd mmhBT of caeeSi contimie the scholar 


•hip for a fifth year if aatitfled that there are evoeptiaBal 
circumMancea whidi render such further oomlnuanee 
desirable At pres ent the income of the parents or 
guardians of a adwlanhip holder must not exceed 400/ 
a year A proposal to abolish this limit was referred back 
to the higm education sub-oomroittce for further con 
sideratioo 




SOCIETIES ASD ACADSUIES 

Lomoom 

tiirtii ntioii «f Mlniaf and Matallnigy. Octobtr 19 — 
Mr Edgar Tpylor, preaident, in the chair —A J 
Wanauaaui Notes on paaaagem mine and works —R H 
tTenitolt Ircatment of refractory low grade gold orea at 
the Ouro Prato Gold Mine, Braxil These two papers 
whidi were diacumed conjointly both deal with the saint 
mines from alightly different points of view so that ont 
may be taken as the complement of the other fhe ore 
treated is oom p oe e d of quarts toumiabne areenical and 
iron pyntea with some bismuth and the method of high 
concentration had to be adopted in view of the ditncumea 
and loeeri encountered with amalgamation in the presence 
of areenical mmtes and bismuth Ihe ore from the mine 
passes through grixiiies and rock breakers to two series 
of Californian stamps, eighty head in all and thence ovw 
blankets The material remaining on the blankets is piped 
to paMfldgfSJ for duly concentration and the concentrate 
passes through a second pauador and thence to fratae* 
whence ^ gold dust if recovered and the tailings return 
to the pojfodof and thence with the first pastador tail 
mgs to the concentrates cyanide plant Hie pulp from the 
mortar boxes passes over Frue vanners whence the nch 
concentrates pass to the cyanide plant and the tailings 
pass through spitskosten and thence through the sands ara 
^ilimes cyanide plants respectively The 
the vanouB processes and the plant in considerable detail 
ind give statistics ss to costs time of operations and 
resulte—J Fgerton WMd A method of collecting gold 
from pannings A short note dealing with a simple mews 
of collecting and preserving gold values obtained in 
field until such time as they can be be cupelled in the 
ii boratory 
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Acadamy of Sclaneaa, October u —M Ewle Piea^ m 
the dialr —A Haltor Two active alcohols a™ a 
third ketone contained in spint from coroanut oil The 
raw matonal used in the investigation was a bye proMrt 
in the purification of cocoanut oil Apart from acids 
veparatea by alkalies possibly arising from s poiu^ation 
if fatty bodies methyl heptyl ketone methyl m nyl ketone 
jnd methyl undecjl ketotic were isolated m well m met^l 
hfptyl-carbinol and methyl nonyl-carblnol Tnt tw 
ilocmolt were dextrorotatory the <M)tiral inverse of the 
alcohols isolated fiom oil of rue —M dPAraonvwl ihe 

cond International Congress for the Suppression of 
Adulteration—Hcnn Dovvilto How species varied 
Afc the result of a comparative study of the LamelUbrancns 
the author Is of opinion that the evolutionary changes have 
not been continuous but have occurred in ji ^nes of 
abrupt steps separated by peiiods of tiability—MM 
LMtiMoy and L Lowtfneloh Fspenmenial study of 
herodity in tuberculofcis The experiments were m^e on 
guineaFOigs dogs and rabbits xnd evidence was obtamod 
of ^rect placental infection In the cases where there wa^ 
no direct Infection the mortality was verv high from causes 
other than tuberculosis—F nobln The vanation of 
resiBtOAca of steels to crushing as a function of the tempera 
ture Relations between the static and dynami pr^rtiw 
of the steels Data are given for copper nickel steel 
mangBoase steel and three steels containing 007 0384 
and t 8 per cent of carbon at temperatures ran^g 
between -183® and 1400* C —Edouard Mien The 
dlffuoiop of gaaeous ions Expenmente were earned out 
with air, carbon dMoWe nitrogen and oxvgcn measuie 
menu were earned out with air at two presiurei 758 nun 
and loaB mm and with nitrogen at four 760mm 
1000 mm tiio mm, and 130a mm — J owaiwuw 
Refrigerating mixtuns A lowering of *****p^®*"’^** 
duOMwhen oaibon Usulpblde la mixed with acetone A 
•iniftia apparatus w desrtlbed utilising the regenerativ^ 
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principle! means of which a volume of ao c c can be 
cooUnuoua]^ maintained at a temperature 70" bolow that 
of the room, with an eapeoditure of too c c of carbon 
bUulpblde and 70 c c of acetone per hour —Jean VUlar 
rhe meaaurement of ver) wnall msplacemenii by meant 
of the olectrometer A uondenMr formed of two parallel 
pUtoi and charged to a suitable potential is applied to 
measure eatremely small displacementt of one of the | 
plates Using an eloctromcicr giving a motion of 150 cm 
per volt on a scale 350 cm. distant, with a condenser 
formed of circular plates 65 cm radius and 158 apart, 
a displacement of the spot of 150 cm on the scale is 
obtained when tte condenser plate, clur^ to 17b \ohs, 
is moved 0001 mm , or a magnilication oT 1,500,000 Ibe 
sensibility exceeds that of m interference methods —J 
OarvsUlo i he < lei. trical purification of liquid sulphur 
dioxide and its iltiiiical conductlvit> Liquid sulphur 
dioxide, already Uul> pure, Is further purihed by the 
prolonged passage of a current at a high potential Ihe 
limiting values obtained for the conductivity do not follow 
Ohm's law, but laws which recall those governing the 
conductivity of gases —Paul NIoolardot and Georges 
Ohartlor I bo nitrous csteis of eelluloM In an atumpt 
to hod tho cause of the differences in thr percontage of 
nitric nitrogen 111 guncotton when di tcrmined by the 
Schlcssing and Crum methods respectively, the author was 
led to examine the action of the nitri^cn peroxides on 
cotton in presonci of glacial acetic acid The nitro* 
products thus obtainc 4 appeal to iontaln nitrites, and do 
not yield theh true percentage of nitrogen by the Crum 
meth^—MM MacnM ana Parrllllat An acephalous 
human monster —Mme V Htirl O artiwvodaaiiM, MM 
Victor Hwfirl, and V Mrofil The action of the ultra¬ 
violet rays upon the tubercle bacillus and upon tuberculin 
\fter a short exposure to the ultra-violet rays the tubercle 
bacilli are attenuated, after a more prolonged exposure 
they are destroyed Tuberculin, after a very long ex¬ 
posure fffve hours) gives no reaction with tuberculous 
guinea-pigs—A and A Lmnmnt^mrm The 

action of nitrates in oleoholic fermentation Nilrates are 
not prejudicial to the fermentation —b RoybMCl 1 he 
influence of the physiological reactions of Glotsina in the 
salivary development, and the vlrulenco of the pathogenic 
trypanosomes—Paul Marohal Contribution to the bio¬ 
logical study of Chermes —M Pabro-Domorviiw The 
storage of oysters In filtered water After mnainlng for 
eight days In filtered watei oysters do not diminl^ in 
weight, and do not appear to be depreciated in an\ way — 
Carl Starmyr The situation of the soni. of nnxlmum 
frequency of the aurora borealis nicording to the cor- 
pusrul ir theory 
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THURSDAY, NOVEMBER lo, 1910 


?mSlOLOG\ is A SPECULATIIR SCIENCE 
Bwlogtcal Physirs, Phystc^ and Metaphystc Studies 
and Essays Bv Thonias Logan, Edited bv Q 
McLennIn und P H Aitken Vol 1 , Biological 
Ph\}iic9 Pp XXX+ 576 Vol li , Phvsic Pp vni + 
284 Vot III, Metaph>HiCK Pp vi+110 (Lon¬ 
don H K 1910) Price, voU , 241 net 

I N a j>refator\ note rend that Dr Thomas 
Lof^n IK as nn Ayrshire man, who received his 
medical education at Olasgovi <ind Xberdeen, ind 
spent almost half n centurv on busv practice is a 
public health officer and general practitioner, firs, in 
Scotland, latierh in Yorkshire lie dietl threi \enrs 
ngo, at the age of slxtv-nine, leaving behind him the 
ntnnusCTipt of the three volumes now published It 
IS stated that his editors wen. not permitteii to make 
nltenitions or excisions of nn\ of the text, which 
therefore appears in the form the author wished, and 
Is illuhtrated bv a number of cuts borrowed from 
standard works on anatomy and histolog\ The first 
Volume IS entitled "Biological Ph>sics," the second 
"Physic," the thu-d " Mctaphxsics " 

Dr Logan would appear to have been very e irh 
impressed with the truth of the aphorism, Circulitio 
Circulatinnum omnia Circulatio," and the grt u bulk 
of his volumes is devoted to the npetition and ampli¬ 
fication of this text He possessed a gre it fuciliU 
with the pen, anil was never at a loss for a word or 
words to express his meaning Hence his simtencvs 
run to 10, 14. or, in favourable instancto*, 24 lints or 
more in length \s a philosopher, he commitied him¬ 
self to unbridled speculaliun and uncliuhtcmd 
teleologx, employing the deductive method that h is 
found 60 little favour since the end of the sixttinth 
century Thus, for example, he showed (1, p 1(1:5) 
thpt the axon of i nerve-cell must be—and therefore 
IS— 

"a compound of at least four lubes circuiting fluids 
and sub«tiincc^ of different consistence, ind qualities, 
along Its intra-spaces, each circulation differing from 
the other according to the consistence of its m iteri il 
and the freedom from obslacleK to its onward pro- 
grefifi, the two inner being necessariK slow,«but the 
tw^o outer nectssarily relatively quick 

With every nerve-fitre acting ns a four-fold tube, 
there can be no doubt that circulation might proceed 
merrily indeed, but anatomical or microsco|>ical 
evidence either that these fibres arc tubes, or that thtw 
do serve as circulatory channels Dr Logan offered 
none He was, ilso, on purely a prtort grounds, a 
firm believer in the importance and acthity of the 
pituitary gland \fter descnbing Its position in the 
skull, he w'cnt on to say (1 , p 94) — 

"Situated thus, it, the pituitary bod\, must become 
the receptacle of a mixture bf materials, consisting of 
oerebro-spinal l>aiiph, endothelial cell debris, neuroglial 
oo^ngs, and whatever else obtains an entrance into 
It, whu^ It must of anatomical necessity dispose of. 
and this, we claim, must be tis funcUon, and surely 
no meap function, vea, a function* second to none in 
die whole category of glandular Funettons in its direct 
beiuingf on the great problem of life and health " 

NO. 2141. VOL. 85] 


It may be noted in pisbing that he offered a solu¬ 
tion for one ut least of thesi great problems, b\ 8 a>- 
ing what life Is (1 , p 445) — 

"Life, therefore, fs a tripartite but indissolubly 
united transcendental entitv, lieginnlng with the 
vitalisation of the elements of nutrition, culminating 
in their organic inrorporntion and ending with their 
devitalisiition and elimination ' 

Discussing the piluitnrK ind pinril bodas, he 
did not agree that tlie\ are sur\ivals of once import uit 
organs (1 , p 97) 

" Siirwva/v foruu* 1 h * H is nothing less than an 
insult to nature, und un impeachment of In r working 
uid administration of the I iw of * evolution/ to miinu- 
ficturc and propag.ite this siorv of her prodigality 
in the use of most valuable cephalic, or brain space 
as a museum for the Htorage of obsoli c org inisni«t, 
and her persistent exhibition of a luvinile tfirclion 
for the displav of some of the works of her ‘ priniice 
hand in this the gallery of her latest, best and finest 
productions! These structures, called piluitarv ind 
pineal glands rcspectiveh an illuslMtions of the 
ttuth of this excnmation and contention and it 
seems to us, th it their more exhaustive ^tud\ wilf 
reveal many farts indicating that they arc structures 
of the greatest functionnl importance in the ngulntiorr 
of the cercbro-spinal Ivmph circulation, i iinulation 
of equal import 1 ne'e with the great blood-circulation, 
and a circulation 111 fact, emanating from the blood- 
cirrulation, and the last of the ifnaf \erie^ of rirculn- 
lions involved in the ifiani of vital procoiUs t illed b> 
the numis deglutition digestion, absorption emula¬ 
tion proper, nutrition, assimilation, snrrtion, and 
excretion " 

Dr I ogan was no less successful in tracing nut the 
path followed b\ these pituit irv prinlucts, spi ikmg 
of thi tongue, he s.ud (1 , p 445) — 

"litre then we tliim to set the theatre of oiu of 
the concluding nets of the great rtTebro-exen ton cir¬ 
culation and the final disposal of the nsidual pituitirv 
material, which finds its wav through the pituit irv 
gland, and which in turn finds its w iv through the 
lateral sphmoidal foruninal opt nings into ilu ton¬ 
sillar bodies, and thciue into the unorphous and semi- 
ndipoHC material matrix in the intt r-riiuscul ir spires 
of the tongue, where it ifTords that spnii-plusiii ind 
falnth-fluid material in the discharge of which the 
epithelial covering and p ipill iry slructurts of th it 
organ are const intlj engaged " 

One may doubt w hethi r obscurantism could go 
further Enough of Dr Logans writing his becai 
quoted to exhibit the surge and flow of verbi ige on 
which he launched his a prwrt thcoriiA, and floated 
his elaborate \et elusive md illutwirv deductions 
Throughout his essa\s he was content with specu¬ 
lation and assertion, rarelv did he come down to 
the level of simple fact and commonplace proof of 
his novel view's So little was he in agreement with 
the modern spirit or methods of scientific investiga¬ 
tion that one cannot but sec m him a writer fated to 
live some two or three centuries after his lime Hli 
volumes illustrate very clearlv the strength and the 
weakness of the undisciplined scientific imagination, 
so-called, and show the limitations of the ann-chair 
man of science to perfection fhev should be of no 
little interest to collectors of the literary runositles 
of Kicnce A J B 
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THE COMPLETE BOTANY-TEACHER 
The Teaching^ BotamsL A Manual of Information 
upon Botanical Jnsiruciton, including OutUnes and 
DireeUons for a Synthetic General Course Bv 
Prof. W. F. Ganong Second edition, revlted Pp 
^+ 439 * (New York The Macmillan Company, 
London Macmillan and Co , Ltd . 1910) Pnce 
5r net. 


'T'^HE first edition of Prof Ganong's book received 
a welcome on this side the Atlantic luch as Is 
accorded to few elementary botanical ^orks produced 
Jn America, and it has proved of the greatest value 
4o many engaged in the teaching of elementnr) botanv, 
or in training as future teachers of the subject The 
second edition, lately published, has been thoroughly 
revised, and, indeed, re-written almost throughout, 
hesides being considerably enlarged, though the 
general plan, and, above all, the animating spirit of 
the book, not to mention the very moderate price, 
remain unchanged To nil intents and purposes this 
edition is a new work, and should be in the hands of 
all botanioal teachers, both tn esse and in posses 
whether or not they already possess the first edition 
In part i , occupying, roughly, half of the bode, 
the authcff deals in a practical, yet philosophic and 
edmulating, manner with the place of the sciences in 
education and of botany among the sciences, followed 
by a thoughtful and vigorous discussion of the per¬ 
tinent question, *'Whal botany Is most worth?'* and 
proceeds to the consideration of the training of the 
good botanical teacher, the methods of good botanical 
teaching, botanical drawings and descriptions, the 
equipment of laboratories, and the arrangement of 
collections. A valuable chapter follows on botanical 
bodes and their use, with a bibliography>-by no means 
eadusively American--which, with a few deletions, 
would serve as the catalogue of an ideal library for 
any institution in which the subject is taught One 
IS inclined to wonder when there will be found an 
author—and publisher—courageous enough to publish 
a * black list*' of undesirable books on botany and 
nature-study generally, but, after all, this would 
merely postpone for a time the oblivion into which 
bad books are bound to sink sooner or Inter 
As is well known, Prof Ganong has shown him¬ 
self, especially in his valuable "Plant Physiology^” 
to be an acute cntic of many erroneous facts and 
Ideas, and of faulty methods of expenmentation, which 
ore only too common in botanical literature, not onlv 
in books of the baser sort, but even in standard and 
authontauve worki» In the present work he ends 
part 1 with a breery and delightful chapter—only too 
short—on some common errors prejudicial to good 
botanical teaching, which will bring some discomfort 
to conscientious teachers, while pointing out to them 
the better way Such teachers will, however, be to 
some extent consoled by the author’s candid confes¬ 
sion that he, too, has occasional!) perpetuated, and 
even originated, ideas and phrases which are *'unfor- 
t^^te if not erroneous ” This chapter is certainly 
diving of most careful study by oil teaching 
botfinlsts 
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In part 11 Prof. Oanoiig oudhiea a g e n w al opurte 
In eiementary botany—not a mere ske let on or aeries 
ef headings* but a thoroughly praotioal, fairly dfi* 
tailed, and altogether excellent syUabus of instrukions 
for the carrying out of a very full year's work In fhe 
moq>holQgy and physiology of plants would be 
dlflicult to devise a better guide to the elemenU of 
botanv for those who may go no farther with the 
subject, or a more suitable first-year course for those 
who intend to proceed to more advanced work In 
botany This admirable and wisely designed course 
of instruction may be warmly commended, not only 
to teachers of botant, but to those who are responsible 
for the drafting of examination syllabuses in the sub¬ 
ject in this country F C 


CLIMATIC CONDITlON*i AND ORGANIC 
EVOLUTION 

Pie hltmatischen I erhiUtniSse der geologlschtn 
Voreett vom Praecambrium an bts our JetetMOit und 
ihr Einfluss auf die Entwickeluug der Haupttypen 
des Tier- und Pfiantentnehes By Dr Emil 

Carthaus Pp v-l-356 (Berlin R Friedlttsuler 

und Sohn, 19101) Price 8 marks 

T his treatise commences with a consideration of 
the views of different authors upon the early 
evolution of tlie earth Of the rocks in the earl’s 
crust, Olivine rock (Dunite) in considered by the author 
to be the most primitive, its formation having taken 
place before the condensation of the water-vapour 
contained in the verv earliest atmosjAiere The 
gneisses, however, were formed after such condensa¬ 
tion had occurred Hie beginnings of organic life 
were present in the original atmosphere of water- 
vapour, but the author doubts the view of ArrheniiH 
that the early spores could have reached the earth 
from other heavenly bodies The period between the 
Upper Cambrian and Purbeckian was one of little ram, 
the existence of salt deposits in the early formations 
at various places widelx separated from one another, 
and the complete absence of real freshwater calcareous 
deposits prior to the Jurassic being cited at evidence 
in support of that view In this connection the inter¬ 
esting questions are propounded Why have no re¬ 
mains older than the fauna of late Tertiary or 
diluvial times been found m the caves of Devonian, 
Carboniferous, Iriassic, and Jurassic limestones? 
Why did cave formation thus probably begin first in 
Tertiary times? 

The occurrence of forests of Rhizophora (Dicotyl^ 
dons) in the sea of the Malav Archipelago is instanced 
as a reason against the assumption of the neoesiarity 
freshwater origin of the Ferns, SlglUaria, Lepidop* 
dendron, Equisetites, Conifers, and Cycads of the 
older geological formations Great stress is laid upon 
the difference in the movements of the seopwater at 
affecting the forms of life at different times The 
increase of these movements in later geological periods 
tended to destroy the brachlopods, the^ bilateral s^- 
metry of the Tetiacoralla gave way to the radial 
symmetry of the Hexacocatla, while the later EchL 
itbklea, as compared with the earlier, underwefijt 
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duuigtt*^ bt the number and arrangement of plates; 
the ftnonaafaig compUcatloii of the ammonite sutures 
la eaplained on the same ground. It is pointed out 
that the multiplication in number of the sinupalUate 
LameUibranchiata in Cretaceous time and thev further 
accaleratiog in company with the HetenkUmt forms 
in the Tertiary period correspond with the incoming 
and continuance of freshwater conditions In recent 
times certain Lamelllbranch species in the Black Sea 
and Caspian Sea have wandered into brackish and 
frsrii water, and as a result there is an increase in 
length of the siphon, a gaping of the shell, and the 
formation of a mantle^nus 
The wen-k has been written in the seclusion of an 
Indian hotel ^\ithout the immediate advantages of 
close contact \iith the scientific world and its literature 
This explains to a great extent the semi-popular nature 
of the book, and accounts, perhaps, for the omission 
of a bibliography other than rare and general refer¬ 
ences in the text A division into chapters and the 
Inclusion of a more extensive index would have been 
a decided improvement Although controversial in 
many of its statements, the contribution has the un¬ 
doubted merit of arousing Interest and thought fho 
author appears to be a strong believer in the inherit¬ 
ance of acquired characteriiitics, and ih not inclined 
to the assumption of an indwelling tendency towards 
perfection in forms of life, the followers of Cope, 
von Baer, Nnegeii, and von Eimer would, tlierefore, 
find much material for debate The statement that 
land or fresh-water animals and plants older than of 
Tertiary age are not found in the earth clefts of 
phmary and secondary forma bon s is certainly errone¬ 
ous For instance, the teeth of Microlestes found by 
Charles Moore and submitted to Owen in 18511 came 
from a Rhaetic breccia filling a fissure in the mountain 
Limestone, near Fnmie, Somersetshire 

Ivor Thomas 

COMMERCIAL ORGANIC ANALYSIS 
Alienas Commeraal Organic Analysis Edited by 
Prof H Leffmann and VV \ Davis Vol H , 
Fixed Oils, Fats and Waxes, Soap, Clycerol, 
Cholesterols, ^-c Fourth edition, entirely rewritten 
Pp. x + 520 (I.ondon J and A Churchill, 1910) 

Price 3U net ^ 

OST anahsts arc aware that a fourth edition of 
Allen's well-known wwk is in course of pre¬ 
paration Two of the eight volumes composing lh« 
edition have now' appeared, and n notice of Vol 1 
wrill be found in Nature of June 16 last Two more 
ore announced for publicabon this >ear, and the 
remaining four are promised without undue dela\ 
The plan of having both an Amencan and an English 
editor has been adopted, and articles are contributed 
by writers from each side of the Atlantic This seents 
a sensible arrangement, as with cumparatl\e]y little 
modifleadon the book is made to serve the needs of 
chemists In bpth countries. 

The volume now under feview is much extended 
and Improved as compared wnth^iti predecessor of the 
laft edldon Mr C A. Mitchell is responsible fqr 
die opening section describing the general properties 
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of the fixed oils and fats, as well as the common 
proceaass of analysis, whilst the special character! 
of the Individual p^ucts, arid the particular method* 
of examining them, are discussed by Mr L Archbutt. 
Having regard to the scope of the book, both sections 
appear to be very well done As much trustworthy 
information as could well be given in the space allottsd 
wlU be found ui these two becltons, and no pout 
of importance calling for adverse remark has been 
noticed by the present writer in looking through a 
number of representative page^ Perhaps the articles 
on arachis oil, olive oil, and the beeswax group may 
be singled out as good examples of compressed 
easenbals Sometimes, Indeed, the compression is a 
trifle too marked Many references, how e\ er, are 
given to original papers, so that fuller delaiU can 
often be obtained 

Certain products, including butter, soap, and 
glycerol, are each given a special section Messrs 
Revib and Bolton have taken charge of the chapter 
on butter fat They have studied their subject well, 
and, among other things, have grasped a fact which 
seems to have puzzled some experts on butler analysis 
—namely, that the addition of lard to butter may 
produce a distinct (apparent) Increase of the “ Polenske 
figure,*’ which might be taken bv the unwarv' as in¬ 
dicating the presence of cocoanut oil One or two 
small erron. have crept in, thus the Zems values in 
the first table on p sqo are wrongly given us being 
taken at 40® C instead of 45®. and there are two 
misprints in the second table on the same page A 
favourable opinion, based upon the authors’ own ex¬ 
periments, IS expressed m reference to Lallemant’s 
"barium saponification" method of examining butter 
fat How far the commendation is deserved cannot 
be judged from the particulars given For example, 
granted that the method detects cocoanut oil in butter, 
it may yet be that the detection could be made just 
as certainly and much more readily by older pro¬ 
cesses The really difficult problem is the recognition 
of kird or beef-fat when present in butter, and It is 
in the promise of this that the chief importance of 
Lalleniant’s process lies It will be interesting to 
see how it stands the test of experience when applied, 
on a sufficiently extended scale, to genuine butter 
having Rcichert-Wollnv values in thi region of 23 
and 24 

Of Prof Leffmann's chapter on soaps and the other 
special contributions it must suffice to note that they 
contain all that an analyst will generally re<]uirr to 
know on the subjects They help to make the voluma 
a distinct improvement upon the former editions 


THE SEVEN LAMPS OI BIOLOGY 
Das System der Biologie i« Forschung und lA^hra 
Eine kistortsch^knttsche Studic By Dr Phi! S. 
Tschulok, Zurich Pp x+409 (Jena Gustav 
Fischer, 1910 ) Price 9 marks 
HE author discusses at great length some of the 
attempts that have been made to define the scope 
of biology, and to indicate the logical sub-dlvisions of 
the science Starting with early workers like Ray, 
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he works on to A P De Candolle and Schleiden (of 
whose importance he is very appreciative), and thence 
to Hnrckel and Spencer, Karl Pearson, and Burck- 
hardt This labonous historical surve\, which must 
have cost the author much time and trouble, Is inter- 
estini; to those who care for such questions, but it 
seems to us to be robbed of some of its value by 
being overloaded and by a lack of perspective Dr 
1 schulok quotes classifications of the different depart¬ 
ments of biology from n large number of text-books, 
some of which are rather humdrum performances, 
while others arc by men who left n deep mark on 
the science, but had neither anv particular interest 
in m.ipping out its subdivisions, nor anv special apti¬ 
tude fur so doing 

To illustrate, a man like Durckhardt was a good 
zoologist—too earlv lost to Kcience— but he was also 
n philosopher He went the length of thinking about 
the cLisslhcation of the sciences, .ibout the relation 
of biulogv to other disciplines, about methodology, and 
HO on Ills writings sometimes rcinindlng us of those 
of Prof Patrick (feddes in this countrv Naturall), 
therefon , we arc glad to hive from Dr 1 schulok an 
exposition of Burckhardt's view's, and we are espe- 
cialh grateful for the uneiu-thing of an essa\ on the 
historv of biological “ Svsiematiks,” will-buned “an 
einem /lemlich versteckten Orte *' But what we regret 
iH the space that is given to what are reallv inconi- 
uetent rlnssificattans ITie author wearies us with 
citations from manuals of botanv, which start with 
commonplace mappings out of the science, Hometimes 
beginning w^tli a weird word like “Glossologv«tnd 
ending up with ‘ hossil Botanv * Ihe last is a care¬ 
less usage which in un interesting ironv sometimes 
justihes Itself Our regret that the author 1 ns been 
at such p.iins to expose the nakedness of the land is 
lieightened when we find that he has missed most 
of the few reallv illuminating British cxintnbutions 
to the subject of his book We may refer, for in¬ 
stance to well-known enc>clopa?dia articles by Prof 
Patnek Geddes and Sir E Rav l^nkestcr 

1 hc author divides binlogv into Biotnxis and Bio- 
phvsik The first has to do with the establishment of 
conceptual relations, tht second with the establishment 
of rtal relations- caus il and teleological Classifica¬ 
tion for instance, is * biotnctic “, phvsiologicn] 
analysis is ‘ biophysical " He contrasts his dual 
division with others, t g , with morphology and phvsi- 
ologv (which is H “scholasticism,“ he says), or with 
biostntics and biudvnnmicH, which expresses a difTerent 
idea Hut does Dr I schulok mean more than this, 
that wc have in blologv, as elsewhere, to discover the 
orderliness of sequences and to sum this up in con¬ 
ceptual formulsc? 

The author'a chief contribution is n scheme of the 
subdivisions of biology His idea is that there are 
seven kinds of inquiry which are individually indis¬ 
pensable and collectiveK exhaustive These are 
tnxonomv, morphologv, physiologv, oeoology, chor- 
ologv, chronolo^, and genetics iliis appears to us 
ttSVlIustrate most of the vices of classification, such 
as^overlopplng, cro^is-divlslon, and inequality of values 
It oppenrs to us, for instance, that taxonomy and 
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morphology are Inseparably bound together, that 
oecology, as Semper said, is part of physiology; that 
chorology is not an independent division of the sciehce 1 
und so on It must be noted, however, that Dr* 
Tschulok defends his seven-fold clasnification with 
enthusiasm and learning sj A T 


A MONOGRAPH OF THE PETRETS 
A Monograph of ihe Petrels (Order Tubinai^es) By 
F Du Cane Godman, F R S Witji hano- 
coloured plates by J G Keulemans Part iv , pp. 
333-aq6, part v, pp 297-381+ lv (London 
Witherby and Co) Price 15/ 15* , bound in full 
morocco 

T he fourth and fifth parU of the “ Monograph 
of the Petrels," completing this beautiful and 
valuable work, have been received, and the whole 
work can now be hod, bound in full morocco, price 
fifteen guineas It contains 436 pages printed on 

rag paper, and over one hundred hand-coloured plates 
bv Keulemans, our best ornithological artist In 
every reKixx.t this beaut if ul volume has been produced 
in the best possible stvle Nor is the letterpress nnv 
less excellent The work was projected, if not 
Actually begun, bv the late O Salvin, who wrote 
the " Tubinarcs *’ for the British Museum catalogue 
of birds, and the .iuthor has endeavoured to carry 
nut the work on the lines hid down bv Salvin, 
taking the catalogue as his guide llie final part 
contains a musterlv introduction to the order 
lubmares, a systematic list of species, a classification 
and key to the geneni and species, and rm essay bv 
Mr Pj cruft on the systematic position of the petrels 
Petrels apparentl> belong to an ancient race of 
birds, as their remains liave been found in a fossil 
state in v.inous parts of the world, mostly in super- 
final deposits, one species, however, being knowm 
from the Red Crag of Norfolk In external appear¬ 
ance the families of petrels differ iri an extratirdinary' 
manner, and the species vary in si/e from the tiny 
storm petrel to the wandering albatross. Notwith¬ 
standing their wide differences, petrels may nt once be 
distinguished from all other birds by their prominent 
tubular nostrils and by their bilh, which consist of 
several horny pieces separated by deep grooves They 
are dispersed throughout the bceans of the world, 
penetrating to the ice barrier at both Poles, though 
the\ are more numerous in the southern than in the 
northern hemispheres They are oceanic wanderers, 
and, unless storm-dnven, seldom, if ever, come to land 
except for the purpose of breeding 
Ihe two parts now before us comprise the rest of 
the genus CEstrelata, and the genera Pagodroma 
(the snowy or ice petrel) Bulwena, Macronectes (the 
* stinker or Nelly " of the sailors), Fulmarus, Daption 
(the well-known " Cape Pigeon"), Halobsena, and 
Pr\on, completing the family Puffintdse, the iamily 
Pelecanoididw comprising one curious genus, and 
the family Diome^idn (the nlbatrosles), compris¬ 
ing the genera Diomedeat Thalaseogeron, and Pho^ 
betria Certainly the nuMt curious and perhaps the 
mast Interesting of all these are the strange UtUe 
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dialog petrels peculiar to the southern seas, and 
absurdly resembling the little auk of the northern 
seas both In appearance and habit—diving, fishing, 
and flying-^though widely differing in structure 
Darwin wqpte of one of them — 

“No one seeing the bird for the first time, thus 
diving like a grebe, and flying in a straight line, by 
the rapid movements of its short wings, like an 
nuk, would believe that it was a member of the 
family of petrels, the greater number of which are 
eminently* pelagic in their habits, do not dive, and 
whose flight is usually most graceful and continuous '* 

Since the completion of Snlvin's catalogue the 
present monograph has derived much benefit from 
the considerable additions to the national collection 
made through the several expeditions sent to the 
Antarctic regions, among which may be mentioned the 
vovagCK of the Dneavery^ the Southern Cross^ the 
Scotia, and from the cruises of the lalhalla, as well 
ns from the expedition bent to the Hawaiian Islands 
bv the Hon Walter Rothschild, these together have 
Lonsiderahh increased our knowledge of the distribu¬ 
tion of thi petrels A full index brings this important 
lolumc to a close * 


OUR BOOK SHELF 

tuEenits, the Sctence of Human Improvement bv 
Bettir Breeding Bv C H Davenwirt Pp 35 
(New \ork Holt and Co, iqio) Price 50 cinis 
net 

TiJih useful little book consists of two parts I he 
first is an account of the principles which determine 
whether a given marriage will produce fit or unfit 
offspring, the second contains suggestions for futun 
eugenic research In the somewhat limited class of 
characterh and diseases for which definite Mendelian 
laws of inheritance have alreadv been made out, it is 
possible to predict with an approach to certainty ihe 
proportion of the children which will or will not be 
affected Thus the malformation of Ihi fingers 
known as brach>dnchlv is a Mendelian dominant 
‘ An abnormal person married to a normal will 
beget 100 per cent , or 50 per cent abnormal, accord¬ 
ing to circumstances, and such a marriage is unfit, 
but two parents who, though derived from bnich\- 
dnct\l strains," arc themselves normal, "will have 
onlv normal children such a union is entireh 
fit." 

Oenf-mutism mav be due to any one of a varict> 
of defects, but in different individuals of the same 
famil\ the chance is large that it is due to the same 
defect Such defects are often recesslves, and mat 
appear m the offspring of normal parents of deaf-mute 
sto^s Intermarriage between two such parents, 
especially of cousins, Is "unfit." Again, too, im- 
bedle parents, whether related or not, produce onlv 
Imbecile offspring, a fact which should impress those 
responsible for the long delay In embodving in legis¬ 
lation the recommendations of the Roval Commis¬ 
sion on the Care and Controf of the Feeble-Minded 
tn concluding his suggestkMis for future inquirv. 
Mr. Davenport rightly points out the contrast be- 
the dlffichltv of raising funds for such scientific 
4 nqul^, and the ease with which prionev is obtained 
lor chadtable and humanitarian.^ action which often 
j»rovte tb have been Ill-Judged 
*^OAe cannot fail to wonder that, where tens of 
IvdttkHui have been given ta boUter uo the weak and 
nUevMe tA suff^fcring of the kick, no important means 
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have been provided to enable us to learn how the 
•treaiB of weak and susceptible protoplasm may be 
checked" W C D W 

The Book of the Dry Fly By GAB Dewar 
New edition Pp xxvii + 377 (London A and 
C Black, 1910) Price ys 6d net 
The second edition of Mr Dewar*H “Book of the 
Dry Fly" follows the first after an interval of thirteen 
years It is to be regretted that this second edition 
IS, in reality, little more than a reprint of the first, 
the art of dry-fly fishing has been developed, and 
knowledge of the natural histon of the trout and of 
the aquatic creatures upon which it feeds has advanced 
during these years, and it is a little deceptive to find 
that references to * last vear " in a book with 1910 on 
the title-page refer to 1896 The deception may even 
be turned to confusion by the addition of a footnote 
modifying or contradicting the statements made in 
the text 

However much wc may regret that the book has 
not undergone a more complete revision, we may still 
be glad to find that a second edition has been pub¬ 
lished Mr Dewar is a student of nature, as well as 
A fisherman, and he wtUcs with obvious enthusiasm 
and interest of various chalk and limestone streams 
and their surroundings He deals well with the 
elements of drv-fly fishing, and appears to touch on 
most points likeU to interest a student of that art 
There are some matters in which we find Mr 
Dewar hard to follow, such ns his discussion of the 
modern higher education of trout, but as n rule his 
explanations are lucid and his opinions clearly ex- 
presskcd The grayling is, perhaps, treated with rather 
scant courtcs> in the text,* although the footnotes 
show signs of a change of view A singular misuse 
of the term “dropper" in ihapter 11 is obviously the 
result of an oversight, and this should be corrected in 
anv future edition 

An attractive feature of the present edition of Mr 
Dewar’s book is the senes of excellent reproductions 
of water-colour sketches of t>ptcal ch'ilk and lime¬ 
stone streams, these should assist the fisherman who 
does not know the waters of Hampshire or other 
southern and Midland counties to ai)preciate the con¬ 
ditions which have brought dry-fl^ fishing into being 
far more casilv than any mere description in words 
Last, but not least, there 15 a good index 

Die Entwicklung des menschhehen Geistes ^ Max 
Verworn Pp iv+s2 (Jena Gustav Fischer, 
rgio) Price i mark 

This is a lecture by the well-known professor of 
physiology in the University of Bonn, and is a kind 
of popular survey of human development After 
dealing with the fact that " the development history 
of the individual form is a short recapitulation of its 
race development" (Fritz MCiller) and with the 
elaboration of this by Haeckel Dr Verworn goes on 
to emphasise the Importance of child-study with rela¬ 
tion to pedagogics A eulogy of Charles Darwin 
follows, and a curious and interesting table of sup¬ 
posed psychological development from the Eolithic to 
the present time 

The British Empire m Pictures 4 Geagrabhtcdl Read- 
mg Book By H Clive Barnard Pp 64 (I^iOndon 
A. and C Black, 1910) Price ii 6 d 
Thi tWrtv-two excellent Ulustrations in colour which 
form the distinguishing characteristic of ihis book will 
serve excctllentlv to predispose young pupils in fayouf 
of tne study of geography As p supplement to the 
more serious work of the class-room, the boc^ shoald 
prove useful, and it should not be difflcutt^ to get 
chiklren to read the book os a leisure-hour undtf* 
taldng. 
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LBTTSRS TO THE EDITOR 

[Th 4 Editor dots not HM hUntslf responsible for opinions 
expressed by his corresppndents Neither eon he undertAke 
to return^ or to correspond with the writers of, rejected 
mmni$seripts intended for IMj or ony other pari of Nature 
No notice is taken of onon^tnouc communtcattons ] 

OriclB of Dob Hoimo. 

In (Uiciiuiiig th€ coloun and stripes of horses In 
^‘Animals and Plants under DomesHcation,*' Mr Darwin 
says 1 —** 1 have endeavourodi but with poor success, to 
dlsoover whether duns, which are so much more oftcner 
striped than other coloured horses, are ever produced from 
the crossing of two horseAt neither of which are duns 
One case, however, hok fallen under my own observation 
of a foal frcHn a block mare by a bay horse, which when 
fully grown was a dark }ellow-dun and had a narrow but 
a plain spinal stripe " ' 

in a recent number (October i<) of the Veterinary 
Record Mr J B Robertson gives the following Instantes 
of reversion to dun from the last eleven and first four 
volumes of the General ^tud Book — 

(i) Bay-dun filly (1007), b> Ash (chestnut), out of 
Unexpected (bay) 

(а) Dtin fill), Sarah Curran (189a), by Robert kmmett 
(bay or brown), out of Cellulites ^lack) 

(3) Dun colt (1897). by Sir Frederick (bay), out of 
Lobelia (bay or brown) 

(4) Light dun filly (i88b), by I^rd Gough (bay), out of 
DunseuMs (brown) 

(5) Dun or chi^tnut fiUv, Sancta (1884), by Exminster 
(bay), out of Hal 1 owt>en (enntnut) 

(б) Dun filly (lybj), by Young Cade (bay), out of Miss 
Thigh (grey) 

(y) Dun colt (1730), bv King George II '■ one^yed grey 
Arabioni out of Young Klltv Burdett (bay) 

(8) E^n flilv (i8aq), by ixMtery (brown), out of Octavio 

0 >«y)* 

Mr Robertson ilso mentions (1) that a half-bred vellow- 
dun filly was obtained out of a llvir-chestnut Welsh cob bv 
a bay thoroughbred with a dornal band—this filly ** during 
early foalhood was profunelv striped on the face, neck, and 
quartera , and (a) that of 4^ duns given In the tables 
included In his paper, 39 cannot be traced to an original 
dun ancestor Thev hprang from the union pf Silver- 
locks (chestnut) nnd the Godolphln Arabian (brown), “ and 
hence afford Incontrovertible ^denre that a gametic line 
of duns-^whlch In this case extended to four generations— 
may spring from parents neither of which are dun ” 

The University, Edinburgh J C Ewart 


MaridBgu of Mara. 

I HA\R recently returned by way of Tasmania from a 
senes of visits to the chief observatories in the United 
States, which included a month's stay at the Lowell 
Observatory during the past opposition of Mars This 
visit was made with the express object of testing by my 
own observation the reality of the data on which Dr 
Lowell has based his speculations 
I find on my return that so much scepticism has been 
raised ^ the observations and arguments of M Antoniodi 
and otmi that a record of my own experience may be 
of soHM value 

When I first looked at Mars at Flagstaff (September ay, 
1909) I saw with great difficulty three streaks, presumably 
canals The seeing was bad, and the gencru faintness 
of the planet's markings at that time Is admitted by all 
I continued to observe Mors on every possible nlj^t (which 
was nearly every night) until October >5, and as mv eye 
became accustomed to the work 1 uw more and more 
'Bie canals were seen repeatedly bettei^-thls with the 
ax-inch refractor generally stopped down to about 
18 Inches I found that with more than >0 inches the air 
j^as nearly always too unsteady, and with less than 
Inohes too much separating power was lost The 
90^ were seen best with a power of 390 diameters 
Clearer they became each night until, on October *5, 
I “AnfwabandPIsBttwMlaf nnwwtlBsiloii|^voi>l,pafc (iMftu) 
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th* iMlng belnf tha bwt 1 vk* wputwmd, Iha aiapft 
came out with amaalng cleanwss and steadinaiaf stiaip «ul 
clean, Ilka tslagraidi wires anlnit the sky, the oaiw sdko 
being exquklteqr defined Whereas on previous nlpitt tha 
oanu could be held only by abort gflmp ia of parhnn 
half a second at a time, th^ were now stuiBly yU»la 
for three or four seconds together, whan a Ihort Qifker 
would sweep over them, during the hield iatcrvsda tbo 
limb also of the planet was p««ectly siaadiy, ,as L have 
never seen It before or since Of the bbjeodve exlatanee 
of them morklnn In the image at the focus of the tele* 
scope thm could be no manner of do«ibt« and LovaU’a 
representations of tlwm are nearer the actual appoarance 
than any I have seen, though even In his drawings the 
lines seem hardly fine enough The effect produced on my 
mind by this remarkable definition, which lastaA 
upwards of one and a half hoiirs (from about 8 30 until 
after 10 pm), was staggering and ineffaceable Sofin 
after ten the definition went to pieces 
It may be relevant to mention that a few evenings 
previously 1 had obtained a fair and convincing view of 
the canals with the 40-inch reflector (full aperture and 0 
power of about 700), when they had appeared haxy and 
broader, but the ima^ had been very unsteady, ana onK 
obtain^ in very short ffashes, but nothing that I had 
hitherto saen had prepared me for the astonishing steadi¬ 
ness and fineness pf the details visible on this superb 
night 

There is In my mind no sort of doubt that the revela- 
llon of this night was due both to the perfection of the 
Instrument (which Its maker long igo pronounced to 
the best that the firm of Alvan Clark ever turned out) and 
the atmospheric condltionb which are found at^ riagttaff 
With resf^ to these 1 would mention, as pointing to 
the freedom from water vapour, that 1 nave seen the 
thenxiOTieter fall from more than 70° F at 3 p m to 
below the freezing point at 3 a m without a tini'e of hoar- 
fiost, and the general clearness of the air was such that 
I could see Uranus with the naked eye within s® of the 
horizon, and could nearlv every night count nine stars 
in the Pleiades and separate • and 5 Lyras 
The telescope also afforded on other nights ample 
evidence of the extraordinary clearness of the oin On 
many occasKuis both satellites of Marv, when not verv 
near the limb, could be seen, without screening the planet, 
with 18 inches of aperture. and on one occasion with this 
aperture I picked up one of them unawares while looking 
for canals with a yellow screen (N B —The importance 
of colour serrens in rendering the canals visible doe* not 
teem to be suffirientlv appreciated ) 

Tn the face of all this positive evidence, and In the 
absence of anv evidence that the observing conditions at 
Mfudon, just outside Pans, ever approach these best con¬ 
ditions at Flagstaff, I find it impossible myself to attach 
any serious weight to the Ingenious and plausible conten¬ 
tions of M Antoniadl which seem to have been much too 
hastily accepted In this country 
As to the deductions which Dr Lowell has drawn from 
his observations I have nothlni^ to sav except that the 
startlingly artificial and geometrical appearance of the 
markings did force itself upon me 

Jamkh TL Worthington 
Wycombe Court. High Wvcombe. October 31 


Novtmbar MsUOff. 

Tm moon Is full obout the time when the Leonide 
beoome due In the present year, but that 'Is no reason why 
these meteors should elude obi^atlon, for the Sickle has 
furnished some notable dlsplare of shooting stars With 
the moon in ofMltlon In snld-November, as, for Instance, 
io 1799 and 1867, though the coming apparition caimot 
be expected to rie as regards brilliancy with either of 
these historic events, yet in iu way It may not prove un¬ 
important nor be allowed to pass unobsvted Berides tha 
Leonid epoch, ther^ are also sonae other meteoric cSMitsK 
that oocur in November, of which the fdlowlng par* 
ticulara have been compute by the writor 1*^ 

Epoch, November 11, 9b (G M.T,), approslfnately 
s eoond order of magnitude Principal mailaufiH 


10 . 


4 « 
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ui> 45in.; MCMdvy naiiiiittm, Novettriwr 

ep6di» N ofw nb er 17, «ih., t««ity<«lghth onfer 

of IPrlfid^ nuxlmumi Norember i6» 

13ft. 45^ ^ •econdarj outthM, Novente i6, iih aom 
WA 150. 30m. 

Novemtnr 10, 9h., eighth order of magnitude 
nUdpal n^galmuni, NoTamber ao» i5h 15m , •eoondai7 
Mofaiia, Wr em b er ao, ^ 3001 and i6h 30m 
^dl^ io c fa, November I9t ^ Mm , fifth order of magnitude 
Modpal maimum, November ao« i4h 30m , eecondary 
No v ember 19, aoh 3001» and November 11, 


oh* 3001 

B^cch, November 13, aah.i appraaimataly moond wderof 
tnagfiituiV Principal maximum, November ai, aoh 30m , 
■ mondar) nmzlmum» Navember aa, ih 
'Epoch, November afi, oh , approzhnately eocond order 
of BUgnltutfe Prindpal mudmum, November 30, 
tdh 30m , aecondary maxima, November 30, ah 3am 
and iih 30m 

It may be aeen from the foregoing that there are four 
perleda during the lait three wewa of November that will 
probably be cnaracteriaed by an unuaual degree of meteoric 
aethrity, vli November la, 16, ao-at, and 30 The circum* 
ataBoathat the moon will be ecUpaed in the night of 
November 16 may favour and stimulate Leonid o&erva- 
tkma, hut the 'former ifiienomenon wlH pcrhapa have nearly 
ended before the latter may put in an appearance 

November 7 John R HaNav 


Tbi Intereating dlieovery by Dr Louia Sambon that 
pellagra la due to a prototoal paraatta conveyed by fliea of 
the genua SImulhim (Naturi, October m la, we may 
ipfMume, meraly the prelude to an energetic campaign of 
extermination directed agalnat the inaect 

It IB well that medical men and sanitary officials aboilld 
realise at the outset of such a campaign that the destnico 
tion of Slmullum files In any given area la an Infinitely 
harder task than the destruction of mosquitoes The larvw 
of Slmulium Hve In rapid streams, attired to aubmeqged 
rocks and atones, and It Is difficult to sse bow these 
streams can be drained dry if they are numerous In any 
particular district Even If It were practicable to cover the 
furfare of theae streams with a film of oil, such a pro¬ 
cedure would have no effect on the Slmullum Urv«, for, 
unlike mosquito larvae, Che little creatures dprive the 
oxygen necessary for thHr existence from the water bath¬ 
ing the gills situated at the anterior end of their bodies 
In other words, the Simullum larva cannot be suffocated 
as can the mosquito larva 

Finally, It may be noted that the species of Slmullum 
are very small flies, consequently to exclude them from 
houses wire gause or muslin screens of extnunely fine 
mesh must he employed Such screens are bound to 
interfere seriously with the circulation of atr In a house, 
and in a warm climate the discomfort entallad will be 
almost intolerable R Shxlvord 

Hope Department, Oxford University Museum 


Batiy Banal Cutoma in Bgypt* 

It is suggested In Prof Elliot Smith's letter (October 
* 7 * P S^9) fhaf ihc burial customs in other countries 
htfliteneed our observation of the burials in Egypt On 
the contrary, the occasional practice of cUtmembermont In 
Egypt waa a sorprlte to myself and to others, It Is only 
gfxduaUy that the evidence for the wide dlsl^butlon of 
such customs elaewhere has been brought forward as a 
parallel 

In place of all workers in Egypt finding '* predsely the 
tome state of affairs," many entire differences of custom 
an found in other material facts besides dismemberment, 
aa thirty years* experience has proved 

The first principle for the orrhisDlagist to realise in 
Egypt U the Jpoat diversltv of thought' and custom which 
prevailed With four totalfy incompatible beliefs about the 
future Hfe, shown by diverse Funeral customs throughout 
the history, it Is quite natural that diversity should occur 
In the treatment of the body in the earlier ages When 
the long-promised publication of Dr Relsner on prehistoric 
Egypt is accessible, wr shall be In a position to define 
some more localltiea where certain customs ruled Dis¬ 
cussion of these local variatkms before the fresh facts are 
published Is premature 

W M Funders Petrii 


SraimD of all Irrelevant considerations, the question at 
Issue resolves itself into^thla, " Is there any real evidonie 
to prove, or even to suggest, that the ancient Egyptians 
ever mutilated the bodies of their dead? '* 

In repK, I nmlntaln that there is ,no evidence whatso¬ 
ever tapable of being twisted Into the semblance of sup¬ 
port to Prof Flinders Petrie *1 contention 
Of all the multitudes of scNcalled " dissected burials " 
recorded b\ him, there la only one (eee " Deshasheh," 
189B) which Carnes conviction to those familiar with 
E^rptlnn conditions as a genuine case of secondary burial 
ProT Flinders Petrie says he has found two more cases 
this year That ma) well be so. We found more than 
a aoore of such coaes m KuMa 
But they are not evidence of deliberate mutilation of 
the body They are all of tfism Instances of some un- 
httsatlQoal damage to the corpse—either by unskilled 
emfiwibiwrs or bv accident 

In r ef erence to Prof Pttnders Petrie's closing remarks, I 
may sUte that by the time this letter Is printed there will 
be publlahed In Cairo Dr Relsner's import (vol 1) on the 
Rrtnte filoglcal Survev of Ndbla, *^confalnUig his observa- 
tkMo. on prehlatQ^lc Egypt and Nubia 

G Eujot Smith 
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Tho Cocoa«Kgallng AtoE 

DuaiNC. a vary short visit to theae Islands some years 
ago 1 was taken across the lagoon In a light canoe, and 
when wading to land, about a quarter of a mile dlMnt, 
over the rough surface of fresh coral branches, I wddenly 
crashed downwards for about a feet into a mass of rotten 
coral which spread over an irregular area some ao or 30 
yards across 1 did not IrtvMigate this further, as a 
shark's fin appeared above the water off shore, but Mr 
Ross Informed me that a good deal of the coral In the 
lagoon hod been " killed " at various 'times by sulphurous 
eualatkMis from below, and had become block ana rotten 
In consequence Mr Ross (the owner of the Island group) 
supposed that the wide and deep well-llko holes and broad 
Irro^lnr patches of varying depth in tho lagoon were due 
to mis cause, which he compared to the sulphurous steam 
constantly roaring from the crater of the uideh and other 
mountains In Java 

If this romparlson be correct, as it doubtleas is, the 
Cocos ring Is around the submergpd summit of a volcanic 
cone whi^ has not quite lost its Milfataric activity 1 
have never seen it suggested that such poisonous exhala¬ 
tions coming into the still water confined within the atoll 
ring might account for the slower growth of the coral, 
and the deepening of the lagoon b> the degradation of the 
coral branches where the polyps had been suddenly 
poisoned It Is, however, possible that some such influence 
may cooperate to prevent the roral flourishing as r^dly 
as It do«^ outside the ring in the boisterous wash 01 the 
fresbor waves that are conBtantl> stirred by the trades 

1 have not yet read Mr Wot^-Jones's book, but it was 
the decided opinion of Mr Rcms, founded upon boat navi¬ 
gation, that the lagoon was shallowing, because, as he 
thought, the subm^ed summit was slowly rlslifg If 
this he BO something more than slower growth Is necessary 
to account for the continued existence of the lagoon, since, 
however slow the growth, it must uttlmately in a rUlrtf 
area bring the summit up at least to water-level, but If 
there is this kind of active degradation neither slow 
upheaval nor slower growth couM prevail against such 
r^d destruction, and a comparative!) deep atoll with 
Insular bottom contours would result 

Waterslock, Oxon, October 31 F C Spicer 


It would be ungenerous, aftFT the Fnnk admissions of 
Inaccuracy on the part of the reviewer (Natum, 
October ay), to crltlriae the substance W his review In uy 
more detail, but It Is necessary to make soma reply to 
hla Basertions concerning the development of atoQs 
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From the general trend of hli fint article (NaixrEi 
O ctober 6) 1 gathered that the reviewer was an advocate 
Of the ** sohitTon " theory of bir John Murray, and by 
carefully reading his second contribution (October ay) I 
have not entirely dispelled this impression Yet he ■a)8, 
*' I do not regard the lagoon in an atoll, which was 
formed, as Darwin suggested, by subsidence, os covering 
a reef at all " 

This would seem to suggest a belief in Darwin's theory 
and, if it is the taitc that the reviewer upholds this theory 
(aa well as the opposed one of " solution "), it may be 
well to point out that 1 too would not regard the lagoon 
of an atoll, formed by subsidence, ns covering a reef I 
should not have imagined it probable that anyone would 
so regard a lai^n were It formed in such a manner 
The essential oifTtrence between such a view and the 
one that 1 have atti mpted to uphold is that I do not r< gard 
the lagoon os being formed by subKidcncp at all. but 1 
do look on the lagoon hs being a ' slightly submirginl 
reef" having a raism rim upon which islets ore divclo]^ 
Does the reviewer g< nulnely regard the lagoon ns being 
formed by subsidence? If he does, why does he also 
plead the opposed thcorv of solution, and appeal to the 
elevated islands of Fiji? If he does not, why doiK he 
urge the statement ns nn argument against my vlewH? 

I am glad to sec that he is prepared to admit that the 
various well^cnown phases of development of atoH-shnped 
reefs are " indirect evidence " of tlie truth of what 1 hnvi 
mqintuined, but the Funafuti bore, he thinks, does not 
support if The reviewer statpH that he dors not think 
" the borings in the lagoon at Funafuti suggest o n*! f 
such QK Nurrounds a Ingoon " 1 should not have expH-ted 
them to have nuggestea a reef such ns surrounds a lagoon, 
for that reef is a consolidated and sptKriolised " breccia 
platform ", What might be expected is that such a bore 
would show the characters of a sijbpiergcd re^ef—the open 
coral bank—^lui the lagoon accumulations added since the 
completion of the atoll 

when such a successful bore is driven wc may look for 
such appearances, but It Is surely within the knowledge 
of the reviewer that the only bofc at Funafuti which met 
with anv success wifs not stiuated m the lagoon Ihc 
lagoon bore (" bore L ") penetrated only 144 feet, and tlun 
failed , the only successful bore (on trie results of which 
alone any safe argument may be based) was situated on 
the seaward reef, for removed from the lagoon J he 
successful bore C* main bore *’), which reached a depth of 
1114 feet, was driven on thi extreme windward edge of u 
large atoll reef In suph a situation one would confidentl> 
exp^t the bore to ponotrntc the (ulus slope of the out- 
wardlv growing reef, and, from the description of the 
core obtained, It would appear that this expectation was 
realised The Funafuti " mum bore " tells little of the 
development of atolls save that they grow to wlndwnrd 
on their own talus slopes—a fact hardly requiring a 
lobonouB boring for Us acceptance 

The " L bore " can support no portlculnr theory by 
ronson of its very Imompletencss, but such evidence as It 
does afford in no way contradicts, but rather goes to 
support, the supposition that it penetrated the logoon 
ddbris of n submerged reef 

Whether the reviewer regards the Funafuti boring as 
evidence supporting Darwin's theory of subsidence or Sir 
John Murray's theory of solution I cannot quite deter¬ 
mine, but he next defends the solution thcorv in the cose 
of the Fijian Islands He sa>s that these islands hove 
reefs " which superflcinlly appear to be of the ordlnarv 
cornl-recf typo Such reefs cannot have existed when the 
islands were first elevated, and It seems to me that 
Agassiz's photographs show that high islands do crumble 
to pieces within the calm of encircling barrier reefs " I 
own that I fail to follow this argument, for, granting that 
the reef Is new since the island was elevated, what proof 
—or what probability—Is there that the coast erosion was 
not present before the development of the reef, when the 
sAie condition Is seen quite apart from reefs, or anv 
other coral structurrs, all over the world? 

The oroblem of the formation of coral structures (frmg- 
g recU, barrier reefs, open reefs, ntoU^aped reefs, and 
alls) Is not, I think, to be solved bv appeals to a multi¬ 
tude of^ Opposed theories, and no tntic's position la likelv 
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to gain strength by a series of fallacious arguments based 
alternately on the theory of subsidence, me theory ol 
solution, and the results of the Funafuti bore 

F U OOD-JONIS* > 

St Thomas's Hospital Medical School 

Ah a reviewer I would point out that I do not desire 
to uphold any theory, but merely to show v^at Is good 
ond what is bad in the book which 1 am reviewing, what 
facts are new, how far these and other facts support any 
theories, &c An essay on the duties of a reviewer might 
be a suitable suggestion to the Editor of Nature, but 
obviously I am not the author to present such an article 

In the first paragraph of Mr Wood-Jones's letter of 
October 27 I am practically accused of ^mg an 
" anonymous destructive critic" of, I suppose, the con¬ 
structions erected by the facts brought toj^thec by Mr 
Wood-Jones, some of them new and some old I regard 
some of tho bricks of his building as faulty, and I scarcely 
think thero are enough bricks with which ta complete the 
building I intended to Indicate In my review that I 
considered that scicnct had gaine by the attempt to 
build, and 1 desired indirectly to indicate some of the 
bricks which I thought future workers should attempt to 
collect 1 do not binleve any researcher on the coral-reef 

r b|em will consider my review as ic any viav unfair If 
regards (ar / did) Mr Wood-Jones’s book as a con- 
inhuhon to jrience 

1 sholl after this lefto* not continue this correspondence, 
not caring for Mr V r-od-Jones's style of writing I 

u«ouId, however, maki lyself clear on two points Mr 
Wood*Jones admits (hat he 'issumes the lagoon of an 
atoll to be 0 slightly submerged reef 1 point out that 
the nature of the material underlying the lagoons of 
atolls iM doubtful I appinl to the lagoon boring at 
Funafuti as giving the most valuable facts wc have as to 
Its nature Do these facts, the best known geognphical 
facts, support the theorv of a sUghtly tubmerged reef, such 
as Is supposed to c xist at Cocos-Keallng? Dou n to 
ay fathoms the first Funafuti logoon boring passed through 
lagoon debris, and from that depth to 41 fithoms there 
occurred some firmly compacted masses ^f coral rock In 
the second boring, which was carried to nearlv 36 fathoms, 
a similar section was obtained I do not consider that 
these two borings arc suffici**nt to justify Mr Wood- 
Jones'sr assumption and I did not consider that the 
evidence given as to C ocos-Keeling lagoon Justifies It I 
quite fail to remember any description of the material 
under the Cofxjs-Keeling lagoon such as would suggest 
the open coral bank which is mentioned In Mr Wood- 
Jones's letter, while Its shallowness made It a pcculiarh 
favourable place for Investigation 
The fringing ret fs rouml the high limestone islands In 
Fiji I certainly am inclined to regard as platforms left 
at low tide-level when those islands were washed iiwav 
in this sense they are new They formed part of the 
bases of the iklands when tht y were first elevated 
Posslblv the edges of these platforms have extended sea¬ 
ward since the land was removed by solution, and, still 
more important, by the eroHion ^of the numerous small 
particles carried in the swirling waters I consider these 
views are amply supported by publinhed evidence High 
limestone Islands arc also biing washed away within 
barrier reefs, and I think it Is a fair Inference from 
the evidence that many of these barrier reefs were once 
similar shelves cut out from the land, or, to out It another 
way, le't bchmd when the land was removed 

The Revhewer 

NoU on Winter Whitening In Ifemmale. 

I HAVE Just seen a letter In Nature of March ^4 by 
Miss I B J SollaSt In which, commenting on Mr 
Mudge's observations, It is suggested that the yellow body 
produced artificially by Mr IVfudge In the fur of the albino 
rat is a substance similar to the yellow pigment of the 
stoat’s winter coat, and therefore probably represents a 
stajje in the reduction of the pigment to 4he condition In 
which It exists in the white hajrs 
I had prtfvlouslv Yead Mr Mudge’s observations with 
great interest, ahii had suggested to him that they wbultf 
thirow nght on the hitherto unexplained yellow tints Ih 
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the iur of the winter-whitened etoett as well as in the 
permanently white polar bear 1 think Mr Mudge'g 
obnrvaiionb are a aletlnct help to ua in getting at the 
meaning of thene white coatf f ihould like to ter what 
Mlw Sdlai can do with the hair of the variable hore^ as 
in the whi^ned apecimena of this animal 1 have never 
Mon any trm of the yellow tints found in the stoat 

Mr Mudge's note that the white areas of a piebald 
mouse can be turned pink by immersion in 5 per cent 
nitric acid in 78 per cent spirit, but only in summer or 
a warm temperature, is nlso of great Interest [>oei> it 
not su|^e«t a reason wh^ pink tolour in feathers 11 mosth 
found in Summer plumages and in warm climates? And 
Is not his pruducUun of orown in the hairs of white r&t« 
exposed to damp warm weather comparable with the wtll- 
known saturated lints so prevalent in animats living 
naturnllv in damp but worm countries? 

While writing on winter whitening it may be well to 
direct attention to mother point, wmch has always been 
difficult to explain on physiological grounds, namely, thi 
fact that the black oar tips of the hare and the black tail 
tip of the stoat are not subject to winter whitening fhiH, 
howevt r, would be explicable if, whereas the general 


THE SUBAmARCllC ISLANDS OF NEW 
ZEALAND ‘ 

HE naturalists of New Zealand have always shown 
themselves eager to take advantage of any oppor¬ 
tunity for extending our knowledge of the fauna and 
ffora of their country Such opportunities are pre¬ 
sented from time to time by the periodical official 
visits of the Government steamer to the outlying 
islands In November, 1007, the s s 7 /iiirmoa de¬ 
posited a large party uf Zealand men of science 
on Auckland and Campbell Islands, calling for them 
I again on her return trip more than n week later 
I Hie expedition was undertaken at the instance of the 
Philosophical Institute of Cnnterbur>, primarily for 
the purpose of extending the magnetic survey of New 
' Zealand to the outlying southern islands, but the 
volumes before us consist chiefly of zoological and 
botanical observations, though there are also articles 
on geophysics nnd geology 
Tnc work has b^n issued under the editorship of 
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body coat of both these animals is cast twice a year, the 
bla^ h-ilrs on the ears and tall are renewed only once 
a year If they are renewed only once they must remain 
(apart from fading) of the same colour throughout the 
year That such a single moult is possible, and even 
Me, in these two instances is shown by the fact that 
squirrel there are two moults of the general bud> 
coat, but only one of the ear tufts and tail hairs 
Similarly in the Equidc (according to Ewart), there are 
two moults of the general coat but one only of the mane 
and ull G E H BAiiRm-HAyiLTON 

Kllmanock House, Compile, Co Wexford, 

Ireland, November 3 

Hellam and Otdlogleal Tine 
I MUST apologlle for ao error In my letter published in 
. Natuob of November 3 The sixteenth line and onwards 
for we have no»knowledge of chemical 
oBhdty between helium and eoUd substances, while, in 
ipepeefe of aohibllltyt It would probably be Inferior to the 
other goies.” R J Stmurr 

ImpoHjIl Collega of Sclenoe. South Kensington 
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Or Charles Chilton, and the publication has been 
rendered possible by a substantial subsidy from the 
New Zealand Government It comes at an opportune 
moment, and acquires a special interist in relatlcm 
to the exploration of the Antarctic continent now in 
prof^s 

The time at the disposal of the expedition was, of 
course, all too short for a complete biological survey, 
and the collections were evidently, at any rate in 
many cases, very fragmentary, but manv very interest¬ 
ing results were obtained The zoologists were un¬ 
doubtedly right in devoting most of their energies to 
the terrestrial fauna, which is much more likely to 
be modified or even exterminated by human agency 
than the marine fauna, but we cannot help wishing 
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that ihe latter hud received a little more attention 
No fewer than i68 specien and vanetieH of Foramlnif^ra 
were diacovered by Mr Chapnuui in the dredgin{(» 
went to him, and if other ji^roupti arc etjually well 
reptinented in thota; seaa there mufit be a rich harvest 
wnitinf^ to be reu|>ed Incidentally we may note the 
aurprimnf; iind very satisfactory ftict that of those 168 
species and varieties of Foraininifern, from a practically 
unknown region, onlv four species nnd two varieties 
had to be described as new t Such .1 record gives one 
hope that some da\ our sxsteiiiatic knowledge of the 
marine fauna will be npproKimatelv complete In the 
report on the sponges, on the o her hand. Prof Kirk 
mentions only two species, nnd of holothuriuns there 
were only three 

A large proportion of the collec'iuns, both botanical 
and /oological, has been worked up and reported on 
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bf local n iturnllsts Prof Benham, Prof Chilton, Prof 
B Kirk, Mr Edgar ^Vaite, Mr Henry Suter, Mr 
E V. Hudson, Mr 1 Brown, Mr 1 F Cheeseman, 
Dr L Cockayne, Mr K M Laing, and Mr Donald 
Petrie, many of whom also took part in the expedi¬ 
tion Other collecdons were sent to specialists la 
other countries and reperted upon by them 
Amongst the more interesting Wms obtained, we 
my note two new species of land nemertines, from 
Au^land and Enderbv Islands, a remarkable addition 
to thw extremely limited group These are desenbed 
by Mr A. D Darbishire, who contributes some use- 
notes on the taxonomic value of certain anatomical 
^hvactera In addition to the purely systematic 

r , we have others of mure general interest Thus 
Cockavne contributes a long eSsoy on the 
ecological (Mtany of the islands, iAth a number of 
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beautiful pbotograpbuG iOustrattoDf, dud Dr 
gives us an aooount of the histniy of dik apiehim 
investigation of the island#, and a very^ usefiil siitnmatt 
of the biological results of the expraltlon, dspedklly 
from the biogeographicol point of view. 

The results in general appear to support th^ current 
view that the existing islands of New Zealand "are 
mere fragments of a very much larger land area, which 
at one nme extended southwards beyond Compbelt 
Island, eastwards ^ond Chathan) Island and Anti¬ 
podes Island, and north^westwaids towards New 
Guinea llius the fauna and flora ore erssentlaUy 
Nov8e>Zealandlan in aspect, but with a large \ntarctic 
clement which may pwhaps be nocount^ for by a 
former northwatd extension of the Antarctic con¬ 
tinent Th** existence of an Antarctic continent has, 
of course, long been used in explanation of certain 
stnki^ resemblances between the fauna and flora of 
New Kaland and those of South Amenca, but, as Dr 
Chilton points out, we must also suppose that at some 
former time the climate of Antarctica was sufficiently 
mild to allow of the existence of a far more abundant 
animal and vegetable population than we find there 
to-day Such a sup|)Osition Is justified by the geo¬ 
logical observations of recent Antarctic expeditions 
Fossil leaves were found near the winter quarters ot 
the Dtscaveryt and coal still further south by Shackle 
ton, while the Swedish Antarctic expedition met wuh 
abundant fossil plants in rocks of Tertiarv age on 
Scymbur Island, indicating a temperate or 8ul> 
temperate climate 

In conclusion, we must congratulate the New 
Zealand naturalists on the performance of a fine piece 
of work, and at the same time express our regret 
that thev still have to labour under numerous dis¬ 
advantages Of these the want of adequate scientific 
]ibf:aries appears to be one of the most serious The 
New Zealand Institute, with its various local branches, 
has for many vean past played a most useful part in 
pnmioting scientific research in the docnlnion, and it 
appears to us that the Government might do well to 
assist in some scheme whereby the defect referred 
to might be remedied, and the necessary scientific 
literature provided, not only for Wellington, which is 
the headquarters of the New Zealand Insbtqte, but 
also fcM* those large provincial towns where the prin¬ 
cipal branches of the institute are situated 

Arthur Dendv 


BIRD MIGRATION' 

O b all the manv problems of animated nature 
awaiting solution, few,* if anv, have of late 
received more attention than—perhaps the most 
mvftterious of ail—the migration of birds 
Mr Eagle Clarke and the other painstaking 
observers working with him have during the ksE 
f^w years learnt and taught us much, but only 
enough to show that still, as Prof Newton wrote 
some twenty vean ago, "our ignorance is immense, 
What is the mi)pelling power which at the ap poi nt 
seasons sets me great hosts in motion? It seems 
now at least protable that almost every Urd h in 
some degree migratory, ^and that even the robins and 
thrushes that come to*the windenvs for crumbs In 
winter are more often than not other birds than those 
which nested In the garden m the spring 
When and how in the long-paeS eSBrniW wtri the 
great aerial highways fironi zone to nme W9t markai 
out, to last opparentiv for all HincB OUr boaatnd 
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ikiHlian roads, Aitken streets and Watlfaig streets ere, 
odgy ar ed to these, things of yesterday 
IHoir is die knowledge of the chart passed on, with¬ 
out fault or break, ftom generation to generation? 
if M birds led the way the matter would be less 
lacomprebensible But, writes Herr Gatke, as **the 
incoBfsftaUe fcsuh " of fifty years* watch in Heligo¬ 
land'^ 

*' under normal conditions, the autumn migration Is 
Initiated by the young birds from about ilx or eight weeks 
after leaving the nest 

** The parents of these young indWUualt," he sdds, ** do 
not foUoijf until one or two months later " I 

How and under what physical conditions are the 
journeys mode? 

Mr Pycraft is a wnter to whom ornithologists 
afareOicW owe much, and from whom they confidently 
look for more His views will always cany weight, 
but they may change. Just now he thinks it hardly 
necessary to attempt to bnng rebutting evidence" 
to Confute Herr Grdtke*s closely-reasoned argument 
that migration flights must be made at speeds which, 

" Through the mists and vapours, 

Amid these earthly damps," 

may well seem incredible, but, with atmospheric re¬ 
sistance removed, need seem no longer so 
The veteran ornlthologiat's dream of "the existence 
of a special respiratory mechanism, enabling birds 
to remain m strata ot the atmosphere beyond the 
read) of all other organised beings," may yet prove I 
true There ore things more improbable Then we I 
shall think nothing of flights at a speed of ‘a 
hundred and eighty miles an hour " 

" Air\ navies grappling in the contral blue ** 

not many months ago seemed Impossibilities Now 
thgr seem uncomfortable probabilities 
These are n few only of the questions which have 
vet to be answered before we can hope to understand 
what the migration of birds means The answers are 
not llkelv to be given In the lifetime of our genera¬ 
tion, H ever It is only by the patient collation of 
trustworthy observations, ^read over a long series 
of years, that any general conclusions can be hoped 
for We may sow, but others must reap 
A modest and unpretending little volume, lately 
pubRshed, " Ornithological Notes from a South 
London Suburb, 1874-1009," by Mr F D Power, is 
n useful contribution to &ie general stock of know¬ 
ledge of a fascinating subject The first chapters of 
the bode, well worth publication though they are, 
will appeal rather to local than to general readers 
It IS interesting to know what birds are to be 
looked for in one's iTwn neighbourhood, and where 
and when they have been seen there But there is 
not much to be' said of thrushes and tits in Surrey 
or Middlesex which Is not to be noted os well in 
odwT counties 

There is the usual sad tale fo tell—and it is very 
well told—of wild life crowded out by growing human 
populatkMu. 

The Jake in Dulwich Pcu*k, for Instance, was once, 
Mr. Power writes, a favourite resting-place for pass¬ 
ing ducks He has seen "on and about this com¬ 
paratively small sheet of water seven species not 
observed elsewhere m the Miatnct In one day in 
October^ 1898, there were five scaups and four 
shovellers on the lake, and the tufted duck nested on 
the isl^ fow three or four yean." The common 
sandpiper was a regular visitor, anjl the kingfisher not 
ppcoqunon Boats have been,placed on the water, 

. ai^ "the saddened bird-lover has now little diance of 
, an early morning note of extra Interest" 
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On Mitcham Common, once a favourite nesting- 
place of many small birds, golf balls have taken the 
place of eggs 

It Is In the " Migration Notes," and more especLlUy 
in a broadsheet table printed at the ond, that the chief 
Interest of the volume for ornithotogists living beyond 
the * South London Suburb" will be found, aqd a 
verv real interest it is 

Mr Power haa, during a long succession of autuntn 
migrations, kept careful records of the forces and 
direction of the wind and of the size and direction 
of the flights passing within sl^t of his garden 
In a simple and admirably clear chart, the results of 

S is observations are shown for every day, without a 
ngle gap, for the month of October for twenty- 
five years 

The rather surprising conclusions to which hts 
observations have led him would seem to find at least 
Pfttna /acie justification in the facts tabulated He 
sums up as follows — 

" It to be supposed, and by many the idea is tHU 
held, that birds come and go with wind favouring them 
My observations duHng these many years have oon- 
vlnced me that migrants travel best and by choice against 
the wind My experience Is [he is speaking of the 

autumnal migration] that the only visible and sustained 
migration m numberj is invariably in a N W , W , or 
S W direction almost directly agatnst the tp^d, even 
when such approaches a stiff breese, the birds in their 
progress meeting the wind on the right or left breast " 
The italics are Mr. Power’s 

The photograph of "the garden from which the 
migration notes were taken" does not, certainly, 
suggest exceptionallv favourable opportunities 
His little book, like Alphonse Kerr’s delightful 
"Voyage auteur de mon jardin," shows how much U 
to be seen bv " the observing eye " without going far 
from home T Dtonv Pioort 

NEW DISCOVERIES AT KSOSSOS 

O N September 16 a letter appeared in the Timas 
from Dr Arthur Evans, describing the resulu 
of his excavations this year at Knossos All 
archeologists will congratulate themselves on the fact 
that Dr Evans has^ passed out of the path of politics, 
which he had essaved to trend, back into the more 
peaceful (?) ways of archoBolog) For there were 
many more things that we wanted to know about 
Knossos, and one of them has been mode clear by 
the work pf this season The great domed pit, the 
tholoSj as it seemed to be, over which part of the 
southern quarter of the palace was built, has been 
excavated to the bottom, not without danger to the 
workmen And it turns out to be a great fholoz-llke 
reservoir, with a wiral staircase round the inside of 
It, which breaks on, as in other similar cases, at what 
must have been the average water-level The springs 
that supplied this reservoir are now dry. and no doubt 
were so before the place was entirely filled up This 
was done, as we know from the character of the 
potsherds found In it, In the first " Middle Minoan" 
age. 

" In other words the reservoir Itself belonged to the 
Early Minoan Age^ and was filled In at the nme of the 
conitnictlon of the first Palace of which we have any 
exlMtlng remains—the object of the work being to obtain 
a secure foundation for the South Porch and adjoining 
parts of the outer wall The filling materials themselves 
were 4irobably siwpUed ^ the levelling away at this time 
of summit of the ' Tell ’ of Knossos In order to gain 
the area for the Central Court of the Palace " There 
was also a smaller rcscrrelr on another part of the nouad, 
" and from the magnitude of the work we may well 
conclude that some earlier p r edecessor of the Great Pslaca 
already eiisted on the site that It baa since occupied " 
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This 18 an important conclusion If we are to jud^ 

a the reservoir, the early Minoan palace was pro^ 
ly a great architectural work The “ Early Minoan 
HI " architects were perh^s almost ns cajpable as 
their contemporaries, the Egyptian pyramid-builders 
of the fifth and sixth dynasties 

In the small * palaceon the hillside west of 
Knossos further discoveries have been made, includ¬ 
ing a paved way with the rut-marks of undent Minoan 
chariots In this part of the site more recent re¬ 
mains, of classical and Roman date, constantly are 
found above the Minoan level, whereas m the main 
palace, “whether owing to n superstitious awe or to 
other causes, the hilltop was never invaded bv 
later habitations " A fine metope of a Done temple, 
contemporarv with the Parthenon sculptures, was 
found over the western palace 

Mr Doll has proceeded with the work of conserv¬ 
ing the palace buildings, and hns run the great stair¬ 
case another flight higher \lso the natuiie and com¬ 
position of the frescoes havi been studied by Mr 
Noel Heaton 

In the tomb-fleld of Isopata further important dis¬ 
coveries have been made, owing to the flatt of 
Oregon, Dr Evms's C\T>riotc foreman. 

** the moat expert tomb-hunter of the Levant Ihe 
wild, long-rooted fennel, which seeks out by preference 
the Rpota above ancient cuttings served him, oa often 
before, aa a guide, and the result was the discovery of 
six chamber-tombs, some of which for their sixe and the 
interest attaching to their contents and urruiigemeiit sur¬ 
pass any hitherto known of this class ” 

The date of the tombs is the second late Minoan 
period, about 1450 b c , contemjiorary with the 
eighteenth dynasty of Eg)pt The most remarkable 
pmnt about these tombs is the information as to 
Minoan religion which thev give us In one tomb, 
where “the religious interest culminated,’* was found 
an arrangement whollv new, which “rather recalled 
the domestic Etruscan ideas of the after-life than any¬ 
thing yet known of the Minoan age “ The tomb was 
made to resemble 1 house of the living, with stone-cut 
benches, as if for famll) gatherings And at the head 
of the seputchrnl cist were found the remoins of a 
double-axe shrine with an ofTering-vossel in the shape 
of a bull’s head, hing close b\ These tomb- 
chambers seem not to have been kept open regulnrlv, 
but were opened for solemn service on the anniversarv 
of the death probabl) Thev were rifled of their 
more valuable contents b\ robbers of the earh 
Iron age (geometrical period), who left behind them 
traces by which we can identify their date 
“ It will be seen that the * Tomb of the Double Axes * 
has produced more dcfiiilte evidence regarding the sepul 
chral cult and religious ideas us to the after-world than 
any grave yet opened in Crete or prehistoric Greece ’* 

Dr Evans's comparison of the interior of the tomb 
with that of an Etruscan grave is very apposite and 
suggestive ThW Etruscan impression hns alrendv 
been given by the great paintea sarcophagus found 
by the Italians at Agia Triada, and it is most in- 
terestifig to see how a relationship between the 
Etruscan, Minoan, and Anatolian (Hittite) cultures in 
matters of religious cult is gradually becoming clearer 
to us HR Hau 

NOTES 

^HB following is B lift of those who have been recom¬ 
mended by the president and council of the Royal Society 
for election Into the council for the year 1911 at the 
j^niveruiry meeting on November 30 —Preridenf, Sir 
Archibald Gelkle, K C B , treofurff, Mr Alfred Bray 
XeiSpe, iecfet€trie$. Sir Joseph Larmor and Dr John Rose 
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Bradford, /offfgn secfeiaff. Sir William Crooks, 
of tho council, Mr L Ftotchei:, Dr W'* 

GaskeH, Sir David Gill. K C B, Dr £ H Grtfllths, 

Prof, W M HIckf, Prof F S Kipping, Major P A 
MacMahon, Mr H R A Mallock, Dr C J Martin# 
the Duke of NorthumberJand, K G , Prof W J Pope, 
Prof J H Poyntlng, Prof E Rutherford, ^Mr A E 
Ripley, Mr M R Oldfield Thomas, and Mr Harokf 
W 1 Wager 

Tiir Royal Society 'n medals have this year been adjudi¬ 
cated by the presldimt and council as follows —The Coplev 
medal to Sir Francis Galton, F R S , for his researches on 

heredity, the Rumford medal to Prof Heinnch Rubens, for 

hU researches on radiation, especially of long wave-length, 
a Royal medal R> Prof Frederick O Bower, F R S , for 
his treatise on the origin of a land flora , a Royal medal 
to Prof John Joly, F R S , for his researches in physics 
and geology, the Davy medal to Prof Theodore W 
Richards, for his researches on the determination of 
atomic weights the Darwin medal to Mr Roland TrImen, 
I* R S for his South African bionomic researches, in large 
part undertaken as the outcome of correspondence with 
Charles Darwin, Ihe Sylvester medal to Dr Henry F 
Baker, F R S , for his resennhes in the theor\ of Abelinn 
functions and for his edition of Sylvester's “ Collerie<T 
Works” the Hughen medal to Prof John A Hemlng, 
I R S , for hiK researches in ele<trlcity nnd elpctriiaf 
measurements The King has bein grnciousK pienHod to 
approve of the award of the Royal medals 

At the meeting of the Roval Somtv of Edinburgh held 
on November 7, Ihe following honorary fellows aero 
elected —BftUsh Prof J G Frnier, Sir Joseph Larmor, 
h R S , Dr Alfred Kussel Wallace, O M . F R S 
foreign Prof Hugo dc Vrios, Amsterdam, Mr F A 
^onl. Morges, Prof Knrl F von Goebel, Munich, Prof 
J r Keptcyn, Groningen, Prof Die Metchnikoff, Pans, 
Prof A A Michelson, b R S . C'hlcago, Prof W Ostwald 
Leipzig Prof h U Putnam, Harvard Lniveysitv, and 
Prof A F L Weismann, Freiburg (Baden) 

It is reported from Stockholm that the Academy of 
Sciences has decided to award this year’s Nobel pnze for 
physics to Prof J D van dtr V\aalfl, of Amsterdam, for 
his work on gascH and liquids 

Wb regret to see the announcement of the death of Mr 
Theodore Cooke, for many vears principal of the Poona 
College of Siicnce, at wenty-four years of age 

A Rbuter telegram from Wellington, NeW Zealand, 
states that Mr Priestly, who accompanied Sir Frnest 
Shackleton, os geologist, on his Antarctic expedition, \s 
going out with Captain Scott in the place of Mr Ihomp- 
son, who IS 111 

Thb date of the annual exhibition held bv the Phyiirul 
Society of I..ondon, which was fixed some time ago fur 
December 13, has been altered to luesday, December ao 
The exhibition will be open in the afternoon as well as In 
the evening 

Thb annual Huxlev memorial lecture of the Roval 
Anthropological Institute will be delivered on Tuesda\, 
November sa, at the theatre of the Civil Service Com- 
mlsaion, Burlington Gardens, W, by Prof W Bovd 
Dawkins, F R S , whose subject will be “ The Amval of 
Man In Britain In the Pleistocene Age *' ■ 

Mbs Tyndall has^presented to the Royal Institution two 
Nlcol’s prisms, constructed for the lectures on light given 
by Dr Tyndall In America In 187s, and used by him sub- 
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pM|y«ntly m hn reitarches and fectum, also two piecen of 
the remains of a laffSe block given to Dr l>ndall 
by the King of Uurttemberg m 1867 

Tnv eight)-fifth Chn^tma^ course of juvenile lecturm 
foanded at the Royal Institution In 1826 by Michad 
Faraday, frill be delivend this jiar by Prof Silvanus P 
Thompson, h K S hts subjnl being Sound Musicnl and 
Non-mutical u Course of Rxpenmtnlal Acoustics * 

Thf Oeneral Purposes t ommittee of the Hirmingh tin 
City Council hss recommendid to the toiincil thit -tn 
invitattofs be givtn to the Bntish Association to inut in 
that city in igij Pht louncil will loopersu with tli 
tniversity ind othi r public inatituliuns in in iking ih 
necesflury orrangemt nts 

Tiif death is snnounifd of l>r Carl S N 11 itlbdg 
professor of phirniuLV in tht Chicago ( ollfgc of Ph'irmicx 
m connection with the C nivt rsil) of llhiuns Hr w is 
born in Swiden in 1850 ind f migrated to Xin* ru s whin 
a lad lie oiginiscd in 188^ and subsequfnllv dinrtid 
the Nation il Institutr of Ph irmar\ Smi iqoti he h id 
edited the Bulk tin of the Xmcrican Phaimaci utu il 
Association 

I HE Simon \fwiomb library which has been prrsnilMl 
to thi New \ork < ity ( ollegi bv Mr John ( hiflm has 
just been dissihcd and catalogued It is a colic cIumi of 
4000 volumes and bcMxi pamphlets and includes min\ 
mathematical end Qhtronumical publu itions of uniisud 
interest Among them may br mentioned in eaih rdition 
of Fuclid's I lemi Ills a Pucioli of 1494 thi 1^15 edition of 
the Almagest of Ptolenn and the first Iniok ever publish d 
on sun spots 

Mr it M MR\hR sinds us in rxtrnci from rhi Midiid 
weekly periodical Sueio \fundo of OctoUr 0 in which i 
Spanish cas of eugenic policy »> descnbid It ippeus 
that an illustrious Salomantan, Don lidcrao (lUiii / 
Anns founded an annual pn/e of 1000 pi set is which is 
awarded everv vcm to a voung woman of Salamam i from 
fifteen to twentv thm )eara of age of good phjsn il con 
stitution, attractive ind well conducted who must hn 
received at leiht nn dementar) education incl be on ih 
point of being manied to a man of similar ph\su it ind 
monl condition and of suitable age 

By the generosity of Sir Julius Wernher who recently 
placed a sum of 10 oool at the dispo*«ol of the committee 
for the purposi a much needed extension of lh< depuiment 
of metallurgy of the National Physical Laboratory has now 
Doen commence Ihe department has been accommod it d 
in scattered rooms in l^shy House which in conKtijuence 
of the increise md importance of the work have bcionu 
quite inadequate Plans have been prepared in consultation 
with Dr Rosenhain the superintendent of the dipartment 
and the contract has been let to Messrs Duk, Keir and 
Co I who have already made good progress wiih tin 
foundationi 

Till programme for the 157th session of the Roval 
Society of Arts is being issued to the members Ihm 
will be five ordinary meetings before Christmas at the 
first of which the usual address will be given bv the 
chairman of the council, Sir.John Cameron Iamb Ihe 
papen announced for the other four meetings arc by Sir 
H«iry H Cunynghame, K C B, “ Detecting but* 

damp", Mr C P Ogilvie, " ArgenUna" Dr Vaughan 
Cornish, '‘The Panama Canal", and Mr Riginald 
Smith, "Roman London " Ihfsfe Inll also be a meet 
ing of the Colonial Section, at which Mi A Montgomery 
WUl read a paper on "Muting in Western Australia," 
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and one of the Indian S<ction to be occupied b\ 1 paper 
by Mr R b Chisholm on 'Ihe Toj Mahal * On the 
four Mondavs before ( hrutmas Mr C R Darling ih to 
give a cOufM of Cantor lectures on "Industrial Pvio- 
metry ' There is also a very full list of papers and 
lectuios for the part of the session after Chiistmas 

\ ge ARTkRLV periodic il entitled the UotaHual Jounial 
IS issued as the ofhcial organ of the Royal Botanic Society 
of 1 ondun Ihe firbt number contains an auount of the 
historv of the society since 18 )q, the date of the Royal 
Charter, in which are set foith the obirrts which have 
been served in that penod In ruent yeais progress has 
been impeded by a lack of sufficient tinanrial ftuppori ind 
consequent increase of debt but the lati st leport shows 
that in some mt asurc it le 1st this condition is being 
remedied The number of 1 1 Hows now is iK]4 is com¬ 
pand with 1570 last yeai 1 hi dibentiiie debt is 14714/, 
us (ompared with 24248/ ind the lurrcnt 1i ibihn s ^72! 
instc id of jo^o/ Piof \ J I wart of M< Ibourm 
Universit) his ill article on Ihe Mon of Aiclorn ' 
and oth( r lubjects tnaud upon include Our \ itivi 
I iwns ' ' Ihe Melbourne Ifotinic (lardens I luit- 
growing in Queensland " and * Art in the Ciard n I hen 
ire not s upon Imtunic il questions of inUnst and lu nth 
Issued books Iwo plates in cclour from p iintin,{s b\ Miss 
Bertha Maguire pntlily itlustnU chrvsinlhcmums but 
their V iluc is puiely decorativr for thi) shid no light on 
tlie evolution of thi flower ns would apptnr to b the c isf 
from ihi titk Mr Bulk r s colour photographs an 
wilcomi bccuuv they illusiriic intercMing plints m 
the MKicty s coMiction 1 hi numbi r is not mitr Iv fm 
fiom thi bk inishes common to first issms especi illv la 
this thi CISC in the awkwiidness of sonii of the tilks to 
rlie subjict milter The jouinnl is issuid bv MeS'^rs Pigr 
and Piatt and thi price is one shilling 

till Bulletin of the Johns Hopkins Hospital for Oilobcr 
(xxi No 215) roitiins in ippreciation of the lib and 
work of lord Lister b\ Mr L h erk s Judd wiih bibho 
gnphv an hivtoniul inquiiy on the decussation of ihe 
pvramids (nerve tr ids in the brim) bv Dr Ihomas and 
an histornal sketch of the pradue of blood kiting by 
Dr Joaeph Smith Dr 1 horn is is iibes the first definite 
obseivation of the i rossing in the mrdulla of ih great 
motor tracts pissing from the brain lo thi spinil cord to 
Francois Pourfour du Petit (1604-1741) I hi pradiit of 
blood Idting 01 " bleeding” is at kasi two thousand yeara 
old and is mentioned b> the eirhcst medical writers 

Usui-R the provisions of thi Indian Mus urn Act of 
1910 the ethnological and irt lollections have been 
aeparoted from those of economic pioduds and in hts last 
report of the museum as onginalK constituted the 
curator Mr I H Burkill has given a useful if count of 
its past history and present condition The museum wax 
flrat started by the Asiatic Society in 1814 the fiisi donor 
being the Omnteu of Loudoun Ihe collections havi 
passed through many vicissitudes, due to the Absence of 
suitable accommodation Under the pic sent scheme of 
reorganisation they have at last been pi iced upon a satis¬ 
factory footing The ethnological gallery now contain 
about II 000 exhibits but it still lacks i proper descrif^ 
Hve catalogue which can be prepared only by a 00m- 
petem ethnologist The progress of the art series has 
been stimulated by Ihe patronage of lord Curaon, who 
provided an annual btate grant of about 400! for the 
purchase of specimens Most of the older cronomical 
exhibits have perished, but these are being gradually re¬ 
placed It IS tatiifactory to learn that these important 
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^•lUectlonc are now being arrongod In tultable gollerieti 
•bd It only remalni for the Government of India to provide 
A ferici of detcriptVve catalogim prepared by competent 
AiqMrtfi which win render t|» * 03 thlblti available for etudy 
bgf thidente of art, anthropology, and the exononlc 
adenccf In Europe 

Pa«t 8 of voI V of the Annals of the South African 
Museum contains five articles on the entomology of 
the country Among these, Mr E Meyrick continues hU 
description of new Microlepidoptera, while Messrs A 
Raffray and L B Bllleooq treat, in separate communica¬ 
tions, of two groups of Coleoptora 

To the Jourfutl of Kconomxc Biology for OctoU^r 
Messrs Collinge and Shoebotham contribute a long article 
on the Apterygota (Thysonurn and Collcmbola) of Hert¬ 
fordshire, to which they have devoted special study 
l^fore they commenced there appear to have been 
no records of these minute insects from the “ county of 
Hertfordshire,” but the authors are now enabled to 
enumerate four spocies of Thjsanura and sixty-nine of 
Collembola 

lo the AnaUs of the National Museum of Buenos 

Aires, ser vol xih , p 317, Dr F Ameghlno con¬ 
tributes a note on certain teeth from a cavern in Cuba, 

which art referred to a large monkev the dental formula 

pf which Is identical with that of the Cebidse, but the 
cheek-teeth of which arc stated to approximate to those of 
Old World monkeys and man For this monkey the 
new generic and apedfle name of Montaneia antropo^ 
morpha is proposed It is notenorthy* that no wild 
monkeys are found In Cuba at the present day 

In the Oitobcr issu« of the Journal of Economic Biology 
Prof Hickson discusses the place of economic xoology in 
a modern university, and the best way of training students 
In that branch of science After pointing out that there is 
a growing demand for the services of men capable of deal¬ 
ing with the problems of economic biology In a practical 
manner, the author observes that the qualifications usuall> 
anoclated with what is termed ** a good liekl-entomo- 
loglft ” will not suffice, and that a man who aspires to 
a post of this nature must have a working acquaintance 
with parasitism, parthenogenesis, heredity, and embry¬ 
ology, while he should possess special knowledge of the 
Protoaoe, parasitic worms, land and fresh-water snails, 
and, particularly, tracheate arthropods Such a course 
of study ” could be given in the zoological departments 
of the principal universities of our country without very 
much additional equipment or a very material addition to 
the numbers of the teariiing staff But in order that the 
student may have the opportunity of getting some train¬ 
ing In the recognition of insect pests In the field, the 
work of the laboratory should be supplemented by some 
systematic teaching in connection with an institution of 
file nature of an agricultural college, in which access to 
growing crops may be facilitated *’ 

Tiu question of the systematic position and feeding- 
habits of the African Jurassic genus Tdtylodon, and Its 
northern Blhes PWaulax and PtIlodus, is reopened by 
X>r R Broom in the October Issue of the Proceedings of 
the Zoological Society In the first place, the author has 
no^oubt as to Tr^lylodon being a mammal, while as the 
onU known speolmln is from the Stormberg beds, it must 
^ regarded as of lower Jurassic, and not Triasslc, age 
^ regards the afiihUies of the ^ three genera, Dr Brtxxn 
roTusfp to admit that Mr GIdley U justified In Including 
them among the diprotodont marsufdak, remarking that 
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different type, while the presence of a w«U*developed ae pt g» 
mamillary in the African gemis ■nggeate monotrene r i t h y 
than marsupial affinities It is also pointed out that tbsTS 
is a considerable probability of dlprotodontt havliig 
originated In Australia ** In the present ateto of our 
knowledge It seems wisest to leave the Multffuberculata 
as a distinct independent group with no very near affinities 
with the living monotrenies, marsupials, or eutherians " 
As regards the food of these mammals, the author points 
out that fruits were non-existent In Jurassic times, while R, 
as he considers probable, Trit>iodon and Its relatives were 
carnivorous thev must have fed mainly on reptiles, which 
would require a tvp«* of dentition different from that of 
mammal-eating species 

A NOTE on a fungal disease of the blue pine, PiHHc 
excaha, reported from the Simla forestry division, is con¬ 
tributed to the Indian ForesUr (October) by the assistant 
t3 the imperial mycologist at Puss The chief object of 
the note is to establish the observation of Infection pro¬ 
ceeding from diseased to healthy roots, for which good 
evidence Is adduced The fungus is reported to be 
Trametet ptm, for which such marked fungal development 
in the root, and infection from root to root, has apparent!) 
not been previously recorded 

Missrs Fitters, Milbornr and McKrchnii, of Long- 
' sight, Manchester, are Issuing a quarterly publication of 
fifteen pages entitled the Micrologut Part II , issued 
October f, contains two excellent articles, one on mount¬ 
ing microscopical objects In fluid media In cells, the other 
(by Mr H F Hurrell) on the poU'zoa and the methods 
of collecting and mounting them It is well printed and 
Illustrated, and contains a beautiful plate of five repro* 
ductlons of photomicrographs of starch, volvox, hydra, &c 

A USEFUL list of pterldophyta for the Transvaal province 
is communicated by Mr J Burtt-Davy to the Sovffi 
African Journal of Science (Ortober) on ^half of the late 
Mr V G Crawley and himself To make the list 
serviceable to teachers and students, brief diagnoses are 
supplied for the classes and genera, while analytical keys 
and localities are given for the species Among the true 
ferns, Cyathea Dregei and Hohrta eafftorum are two re¬ 
markable common species, Oleandra aritniJafa, Todea 
harhara, and 3 foratffa fraxinea are said to be rare With 
respect to the number of species, Atplenium, PetUsa, and 
Gymnogramme are conspicuous genera 

Mr W N Lubiminko publwhts in the botanical section 
(series lU, parts 1 -II) of Tfavova da la SoeiiU dec 
I Naturahstes de St PiUrMhouwg a lODg paper (In Russian) 
in which he presents the results of experiments directed 
towards ascertaining the relationship that exists bAween 
the amount of chlorophyll present in a leaf and the energy 
of photosynthesis. In the summary It Is stated Biat the 
minimum Intensity of light required to start phoSosynthesit 
depends on tbt amount of chlorophyll, being less as the 
amount of chlorophyll is greater, also that as the amount 
of chlorofdiyll increases the energy of photosynthesis 
I locreases up to a maximum, and then decmasis It it 
Airther suggested that certain expbriments Indicate that 
photoeynthesls proceeds In *two stages, first, CO. U 
decomposed and O Is liberated, then certain photochemical 
, reoctloni lead to the transport and ineorporatjim of organic 
material * 

A COORBSPONDONT lendt us examples of a monstrous 
carnation in which the Inftorescences hate produced ho 
ffeMFsrs, but a euperabundaOea of ^^ThJS 
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tfeeuUariif In ^matton* and certain •pecln of Dlanthua I 
^ fObaamd many yaam ago (m " Vegetabla Terato- 
^ ^ 7 ^ by M T Maatm) An fnmmpie li lllui- 
MtMl In Hie BoUtmcal Magaunet Tab i6aa, tn which 
oAa bud haa developed Into a perfect double flower, and 
MfvaMl otheri ^ exactly elmilar to those sent by our 
oorreaportdent Arlier than thia, Llnnvui had met with | 
p almUar malformation, and given It the name of ; 
Imbrfcdltta The distorted flower buds so nearly roacmble 
aan i)f wheat that they are known os ** wheat ear ' 
camationa It la not known what cauaea the suppression 
of the other parts of the flower and the Increase m the 
number of bracts, but Masters pointed out that the con- 
dltkm la met with frequently In a species of Moesa, in 
Plantago and m Centiana AmareUa 

HlTHBitTO agricultural chemists have concentrated atten¬ 
tion mainly on those onnstituents of the soil that are 
esMntlal to the production of plant food, but recently 
attempts have been made to ascertain the effect of the 
non-essential or the rarer constlttients The investigations 
at Woburn are well known Mr hailyor, of the United 
States Department of Agriculture Bureau of Soils, has 
published (Bulletin ya) a number of anolyses showing that 
barium is present In most soils in the United States, 
especially in soils derived from rocks containing barite 
deposits or from the Rocky Mountains The quantity 
sometimes rose near to o>i per cent Felspar is also 
Q source of barium It appears probable that the soil 
moisture, which plays a port In the nutrition of plants, 
contains barium salts, and cases arc on record wlicre 
barium has occurred in the plant ash Its presence there 
Would be injurious to animals, and may perhaps be the 
cause of some of the unespected results occasionally pro¬ 
duced bv vegetation 

M Aug CHiVALm, in a letter on his explorations In 
Upper Dahomey, published In the last number of la 
Gdagrapkte (October 15), mentione a curious phenomenon 
which he observed with respect to the Ou ^4 Rivir In 
Its middle course, last May, he found during his stay of 
fifteen days that the stream ran continuouslv in a reversed 
direction, toward the head of the river The gradient of 
Us bed In this part is very small, and the upper reaches 
are completelv dry during several months of the year, s» 
Is the case with most of the rivers of the central African 
plateau The rainy season seta in earlier in the down- 
itream part of the country and Alls the empty channel, 
which then runs for a time both ways until equilibrium 
Is eatabliahed, after which the normal direction of flow 
ti maintained Similar abnormalities have been previouRl> 
observed in some of the wa(er<hanne]s of the Kalahari 
d es ert in eouth-central Africa 

bf Natuk of October ao (p reference was made 

to an article in the Times on the Nmvreglan expedition to 
Spitsbergen, which contained a eomewhat detailed account 
of the discovery of a volcano of recent age in a branch of 
Wood Bay Tt appears, however, that there is still some 
^dkwbt about the age of the volcanic phenomena The 
latest number of La G^ographie (xxli , No 4, October 15) 
4 nchidn a note on the results of the expedition by M 
Charles Robot, based on an article in the Christiania 
Aftetspas^ sent to him by Captain dsachsen, the leader of 
HW agpedUton, gs the only official oonununlcation which 
has fit bepn published On this authority the following 
Is made la La Giographte to the discovery — 
finally, round a branch of WM Bay,,Mr Hoel [one 
' #1hgq|Mlt|i0iM) hit made the very unexpected discovery 
[ barisat volmile dcvelopmeitt (apporSU) Contrary to 

vWjlKlhgi moimoed InM^Spitebergeii corre^xindertee 
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pubHahsd In-ChrlStUaia Journals, It does not date the actual 
epoch, and for a long time has not been the seat of 
manifcstatlqns At present, upon the shores of Bock Bay 
the internal activity manifests itself only by the presence 
of thermal springs, of which the temperature does not 
exceed The sceptlrism respecting the earlier news¬ 

paper accounts of the volcano, alluded to in our previous 
note, was therefore not altogether unjustified The full 
particulars of the discovery will be examined with keen 
interest by geologists and geographers 

Thb Bureau of Science, Department of the InterloT, 
Manilla, has issued the annual report on the mineral 
resources of the Philippine Islands for the year 1909 It 
IS thoroughly characteristic of American methods that the 
United States GovemWnt should have straightway set 
about fbstering the development of the mineral Industry 
of their first colony The success that haa attended this 
attempt Is clearly enough indicated in the present report 
The main product up to the present has been gold, the 
output of Which for the year 1909 Is valued at about 
49,600! , It shows an Increase of 14 per cent over that 
of 1908, in which year the output was about three times 
th^t of the year previous Even more important from the 
point of View of general industrial de\'elopraent and civilisa¬ 
tion 18 the increase in the production of coal, the total 
quantity raised in 1909 was 30,336 tons, an increase of 
>55 par cent over the previous year, and more than 
seven times as great as the production In 1907 llie 
mtire production now comes from two mines on the island 
of Bfltan, one at the extreme east and the other at the 
ixtreme west of the island The seams now worked are 
from 3 feet 4 Inches to 5 feet 8 inches in thickness Ihe 
cool appears to be of Tertiary age, it is classed as sub- 
bituminouB, is low in ash, and has given satisfactor) 
results in raising steam From the scientific point of view 
the chief interest of the report centre^ in a ver> bnef sketch 
of the geology and geological history of the Philippine 
Islands 

Ills Meteorological Committee has issued a umful con¬ 
tribution to the study of the north-e'l^it and south-east 
trade winds of the Atlantic Ocean (Publication No 303), 
I'omprlslng (1) an Investigation by Commander Hepworlh 
with the view of tracing any effect of the variations of 
those winds upon the temperature of tlie water in the 
North Atlantic, (3) a f^sumi of the meteorological data 
flvniinble for St Helena, by Mr J S Dines, and (3) a 
calculation, by Mr F Gold, of the relation between the 
periodic variations of wind velocity and of atmospheric 
pressure, with the application of the general theor^ to 
the cose of St Helena In Naturb of December 31. 1905, 
Dr Shaw directed attention to on apparent connection 
between the circulation of the atmosphere, os rqneaented 
by the eouth-east trade wind, and the meteorological con¬ 
sequences In other parts of the world, and the present 
work may be considered as an attempt to idenufy that 
connection, to trace the links in the chain of cause and 
effect, and also to supply information available for meteor- 
oioglsti interested Iq the subject In a very lucid preface 
BummarlalDg some of the results Dr Shaw points out 
that the marine dtscusslon of the south-east trade wind 
■hows hardly any seasonal variation (possibly due to the 
peculiarities of the Beaufort wind-scale), while the results 
for the Dorth-eaat trade show a marked variation very 
nearly complementary to that at St Helena, where the 
anemometer record exhibits a regular mean variation 
(Irrespective of direction) between about 14 miles per hour 
I In May and si miles per hour In September Dr Shaw* 
I polnfis out that Mr. Oold*s sohitiofl, on dynamical prin- 
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ffdn, of the ori|(iii of the djurnal vanat onii of rho trttd<^ 
wind over the South Atlantic ftlve* results which ore 
hopeful, but not final 

Tm well-known observatory on Mount Vesuvius was 
founded lu the days of the Klnftdom of Two Sidlles, and 
was taken over by the fiovemment at the time of the 
unification of Italy The work that it has done under 
the dilution of Prof Palmier!, and latterly Matteucd, is 
well known, but In a plea put forward In the 4tti dei 
[Jnctt, ux , 1. Dr Carlo del Stefanl states that the 
institution has been hampered by the want of a more sub¬ 
stantial subsidy from the State, and he further directs 
attention to the desirability of establishing a much more 
extensive institution fur the study of Vesuvius In all its 
aspects It m pointed out that since the observatory was 
founded cveiy bioiich of science has advanced enormoiisW. 
that the study of volcanoes plays an Important part in 
geolof;^ and geophysics, and that Vesuvius, from Its 
situation as well as from our intimate knowledge of its 
past history, offers exceptional facllltlps for systematic 
^tudy In such an institution the departments of geology, 
mincrulogy, chemistry, and physics should all be repre¬ 
sented on the staff 

1IIB geometry of the triangle occupies n somewhat 
unique position in mathematics, leading us it does to a 
large number of results which 'tppear to be capable of 
btlng added to almost without limit, whiih do not require 
the employment of advanced methods for their study, and 
have the further Interesting perulinrity—perh ips not 
altogether a disadvantage—that they can be studiid with¬ 
out afterthoughts as to probable utilitarian applic'ihons 
V\e have rcnreived two pipers on this subject One is bv 
Mr W (lallatly ([«ondon brancis Hodgson, price 
2s hd ), dealing with f^moine and Hrocard points, 
angular and trlpolor coordinutis, pedal and intfpedal 
triangles, th< medial triangle, Slmson’s line, the ortho- 
pole, and orthogonal projection The miond, b\ Mr 
W H Salmon, ii a note reprinted from the yiiarfer/v 
Journal of Pure and Applied Malhfmattcs^ dealing with 
the Omega and Omega-prime lines and the y lino These 
lines arc defined bv the property that If O be anv point 
in the plane of a triangle, and the lines OA, OB, OC be 
rotated through a constant angle, they will, for certain 
angliv of rotation, meet the sides taken in order in three 
points lying on a straight line, these lines being the lines 
in question 

Prof L Paiamo has sent us a copy of his '* Misurc 
Mngneticho faite in Sardegnu iiel i8qa,** extracted from 
\ol xxiv of the Annali of the Italian Meteor<rioglcdl 
Service This \olumc belongs to the year 190a, but the 
(.hroncloglcal order has not been observed in the publica¬ 
tions of the Italian Meteorologirol Service—some of which 
are much In arrears —-ho that an account is only now 
published of the magnetic survey of Sardinia made by 
Prof Palazxo in iSqa Sixteen stations were occupied, the 
observations at which art, di scribed In minute detail, the 
results being embodied in a chart No really large local 
dUturbanc-es were detected, but some minor disturbances 
were noticed, especially towards the north-west of the 
island Besides a full description of the observational 
methods and reductions, there are descHplions, wnh plates, 
of apparatus for determining the temperature and Induc¬ 
tion coefficients of collimator magnets, with which very 
consistent results Reem to have been obtained 

In the May number of the International Bulletin of the 
Academy Sciences of Cracow Prof Smokichowskl, of 
the Univerdty of Lemberg, gives an account of some 
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measurements he has recent hr made of the heat qpndficttvl* 
ties of fine powders, and the Influence of the /dse^of the 
grains and the state of the gas between them on the ran* 
ducfivity His apparatus Is in pnnclple identical with 
that used by Kundt and Warburg in thfir measurements 
of the heat conductivities of gases it consists of a 
I thermometer the bulb of which is surrounded by a tube 
I nearly concentric with It, the space between the bulb aod 
I tube being filled with the powder and connected to a 
Gaede pump, so that it can be filled with a gas or 
evacuated Whatever the nature of the powder, the con¬ 
ductivity through the gas between the grains is found to 
diminish rapidly as the pressure of the gas is reduced, 
and for granular, as distinguished from spongy, powders 
Its dependence on the pressure may be calculated by the 
aid of the kinetic theorv of gases if the surface resist- 
ahee, which depends on the mean fr«e path of the mole- 
tules of the gas, is taken into account at the low 
pressures 

CoeiKH have reached us of the volumes of magmtu data 
recorded during IQ05 and iqof> at the obseri stories of the 
U S Coast and Geodetic Survey Thi re are five of these 
obKervatoiies, vis at Cheltenham, Baldism, Sitk 1, Hono¬ 
lulu, and Vieques (Porto Rico) The Cheltenham volume 
IS dated iqoQ, the others 1910 1 hus the delay m publi¬ 

cation seems hardly accounted for by the inclusion of twxi 
yearH* data in the same volume The procedure followpd 
and the mode of presenting the data arc closely alike at 
jll the stations Full particulars ore given of all the 
hourh readings and of the daily maxima and minima, but 
only the ten quietest days of each month are emploved 
for deducing the diurnal inequalities Eaih \olume con- 
t tins a table of the principal magnetic disturbances, and 
some of the curves showing them are reproduced on a 
reduted scale hxcept at Cheltenham the times shown on 
the curves are O M 1 , thus facilitating intercomparibon, 
but the times of commencement, &c , given in the text 
are In local mean time Fhe statiofu are now all pro¬ 
vided with a complete outfit of Eschenhagen magneto- 
graphs, including vertical force Instruments 1 he troubles 
expiripncpd—discontinuities in. the trace, changes of scale 
\alue, drift of trace across the sheet, and general instability 
—are described m some detail, and though most prominent 
in the vertical force instruments, seem by no means con¬ 
fined to them Even the declination instrument gave 
serious trouble at Baldwin, leading to considerable Iohh of 
trace One cannot but experience a doubt whether a 
more stable and less sensitive type of instrument would 
not have been preferable, especially at the less accewible 
Htatione In addition to oiher (roubles, Sitka suffered 
from an outbreak of drv rot, which necessitated a 1 irge 
amount of internal structural alteration In the m igneto- 
graph room This led, howtver, prncticallv to no loss of 
trace, the magnetographi being accommodated during the 
alterations In a temporary building In addition to mag¬ 
netic data, there are particulars of the seismic movemenit 
recorded by sciimographi, mostly of the Boach-Omorl 
pattern 

A LIST of observing stationi and particulars of the 
apparatus employed In connection with the Muhaet Sars 
North Atlantic Deep ^ea Expedition, 1910, has juit beOn 
received An article by Dr Johan Hjort describing the 
work of the expedition Is given In another part of the 
present issue 

Mbbsrs Hknrv Sothiran and Co, 140 Strand find 
43 Piccadilly, London, have issued a new clauifle 4 cata¬ 
logue (No 709) of second-hand books on geology^ 
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tiliMfmIkigy, mining, ^nd nutallurgy, Including th« library 
thb lata Prof Hilary Bauerman, with a Bupplement of 
'ieta of pbrlodlcala and publlcatlong of the learned Nocietirs 

Tut Cambridge University PreM hae undertaken thi 
piibllcadon of ^ work entitled *' Principlu Maihematica.** 
Dr A Whitehead, F R S , and the Hon B 
RttiKll, F R S , the aim of the work U to show the 
dependence of mathematirfl upon logic bv deducing from 
purely logical premises the elementary pro]>OHitions of 
various branches of mathematics The first volume, on 
mathematical logic and prolegomena to cardinal unth 
metic, will be* published very shortly The second volunu. 
concerning the principles of anthmetir, in in the press 
Tn the third volume the authors have dealt with im isurc- 
ment and the principles of geometr) 

Wb have received the drat part of vol xvlii of tin 
Journal of the Royal Institution of Cornwall Jhc pro 
ceedings at the annual and spring meetings of it)(K) *in 
given at length The annual excursion of i()o<) is 
described, and the address of the prosidint, Dr Ruhud 
Pearce, at the spring meeting in 1909 Is printed m cTfciud 
Among papers read at the mcctingH during iqoq innv Im 
mentioned —King Arthur's Hall on Bodmin Vfcmr and 
some Irish circles, by Mr A L I^wis, th< fauna of St 
Ives Buy for 1908, by Mr R Valkntin, and the mvt ru 
brate fauna of Cornwall —Hymrnoptern I ntomophaga uul 
tlvmenoptera Acukatu, bv Mr W V RolluNtun I he 
volume also contains meteorologb ul tables for (ornvv'ill 
for 1909 


OUR ASIRONOMICU. COILMh 

Firrball on Nomcmrkr a— A brilliant breball was 
observed on Wedni^sdoy, November i, 7 ah pm It 
passed from cast to west over the English (hiiiml, and 
fell from heights of H4 to a6 mllcK As sem frtiiti ( orn< 
wall and from the north of b ranee, an wdl hh fr<im nhips 
la the Channel, the meteor was a splendid obiett vuld 
ing a brilliant light, an though the moon liud broki n our 
from clouds The stream of aerolitcb from vvliuli tin 
phenomenon was directed has its radiant point in \ries 
and further observations ore desirable 

Rotation op tub Moon —\ rorr< spondi nt has bis 11 
puuted by the peicnniat perplexity of non-niatln niailnaiis 
as to how the moon can b!e said to rotate whi n shi ahvav 
presents the same face to the tarth Hie unswtr, of 
course, Is that as we prove the nitstHHi of th< earth bv 
^the fuit that any meridian, such as that of (irteiivviih, 
compIctCH Its cinuit with respect to any flxed star in lhi 
course of u Sidereal dn>, so also the similar consideration 
shows that the moon rotatcH on her axis in dnis 
during whfeh time she also compleOs her iiriuit xboiit th< 
earth with respect to the stars 

The moon's iquator is not quite cirtular, hiiue hi r 
figure may be consldirod as possessing u soliditled tidal 
Inequality of shape Ijiptacc examin^ the mechanical 
results of this condition of affairs, and showed tbit the 
moon would oscillate slightly about a in^in push ion 
relatively to the earth ITils Is called the physical libri- 
tlon of the moon, and In vunscquence of lu existence wi 
> see slightly more thin half of the moon's surf ice 

It Is probable thot th< moon once rotated more rapidtv 
on her nxi^ and that her rotitlon was reduced by tidal 
friction to fts present magnitude The transition from a 
slow rotation to a libration would present a problem of 
consideiable matheinatital difllcult) We cun, however, 
see what would be the several stages through which the 
changes would pas% There would first be uneoual speed 
in the aeveral putt of the rotation, this inequality would 
increase until at two moments in one rotation that rota- 
tfon would nearly cease, then there wbukl occur an actual 
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je, and |he dlnctlon of motion would reverse Itself 
for hulf a rotation, c'ohstiluting a very large Mbratibn, 
finally, the ainpHtude of libration would dimmish to Its 
KtujI insignifitunt inogintudc 

FriiRMEBis FOR H ALLEY H ( oMKT Dr I bell publishes 
V continuation of his ephi merU (or HuUi v's Loniet In 
No 4450 of the Nurbnrbfcn Ihe 

iphemens covers, in four^av »ieps, th* period November 5 
to I>ecembor 31, and shows th it the comet U now travel¬ 
ling In a Bouth-westerlv dinxtiun through Corvus, its 
magnitddi is about 155 

SKIRMIM rilOTOUKTKR MhVHl RLH Ut TIIK llRirilTXkSS OP 
llAiiKV'a CoURl ~ Observing at th< Illinois I niversltv 
Obvrvatorv, Mr Joi I Sti bbins inenbured the brighiness of 
Until v's i^oinet with his st Irniuin photometi r on fifteen 
(HiamofiN during Mav, and now publishes tin results in 
No 3, vol xxxii , of thi lrfrop/iynr<i( Journal fbu 
silenium cell was uttaclied to the 12-inth n frai tor and 
through a diaphragm, light from a linlc 7 minutes of 
arc ill dinincter was ailinittnl to it, Mr Siobbinn suggests 
th It eve-sstimateK ol the comt t s bright ness iifver included 
1 larger an a I he cell is known to In i sfiei nllv sensitive 
nrar the red end of the spectrum ind it U supposed thot, 
unless the spectrum of the comet vv is vi rv |H>culiar, the 
svstematie error of those observaiinnH would be Uss than 
viouil c'onipariNonN of i luminous surfaie with 1 point 
sounc of light, such ns a stir 1 vtra f<K il imiges of stars 
wire iiscxl in the comparison, md in the morning observn- 
luiiiN the brightmss of ihi hkv was measured ind tiken 
into Kcoiint >n adopting hnal v ihu h fur the comet's 
brightness Ihe r mge of thi hilfr is shown bv the 

following V ilutN given In magnitudi s —Mi> 1 ao, 
Mh> II, ivf> June 1, t (> I In sfiond v ilm oh, Is 
vitinled bv bad obsirvlng conditions, but Mr StebbinK 
sfitts their the comet berime brighter tli in the first inngm- 
lud» although It never nnchiKl magnitude 00 

I iiK XiPARfcNT Diauktfr OF jLiiThR—\n »urlier dis- 
uission of the obs« rvations of iin OLcullHion bv Jupiter, 
nndi at thi Zfi-sf Observatorv on Mav 31 1908, led to ihi 
lomluMion that the apparent dnmftcr of rhi plant t, un 
gi IK rallv adopted, she uld be dimmislied , iht ocs ultixl stir 
V\ IN HI), + 19 ® 3 oqs 

In No 4^50 of the Isrrniiaiiiisdir NaefiriLfifi n lather 
( hevniler, dint tor of the Zfi-sft Observutorv, suggests that 
till nbservarlonal results were nut sufiicientlv certain to 
havi Huch an important conclusion b isefl upon them 

Vtteniptlng to determine mon trust worth v dita, hi 
ineaHured n photograph of the plam t tuki n on Si iv 19, and 
di lernilned the corns tlons to thi laliiilir pliin Then 
ippl>ing thf^v dificreneis In found tin |K)siiion for Mnv 21 
I his give the positlon-unglr of tin mi ir mn i4ir aV md 
its distance from thi centn of Jupitir in 18.7* a vului 
gn der than the semi-diamt li r of tin ptiiiK t ll in difiliult 
to reconcile this result with thi data for the ouuUition 
md bather (hivalitr urgew that ih* observations in ide it 
other obsf rvntoricN should be doselv examined and dis- 
(UssihI from this point of vuw \ number of di’*nisNlonK 
suih as hr now publishi s would jHissibl} ■ Uiudalr the 
matter 

ClRVED PHOTOGRAPIIir PuvTEM —In No ihi of thi 

Harvard College ObRcrvntory (Inulars Prof h ( 

Pifkering di scribes some intereHling ixiMnimnls ni idi for 
'iNcertalrung the urncticjil cffitumy «f lurvid pi lU« in 
celrstial photograph} 

With the 16-Inch Metcalf telescope eniplovcd, 1I1-- differ 
I nre in focus batwocn the txige and the centn of the plati 
IS onlv 0-8 mm , but th» expi nmontH show (hit the bend 
mg of the plates to the focal curve is advantigrous, whih 
there la little likelihood of counterbalancing disadvantages 

Several methods were tried, such as holding thi ordmarv 
photographic plate against a properly curved concave 
surface ty means of mucilage, &r, but it was found 
that the most succeuful method was to have the space 
between the plate air-tight, and then to exhaust it b\ 
means of a pump Reiwoductions of actual photographs 
illustrate the gain In dennitlon over the whole pinte 



5 » 




--- 


THE “MICHAEL SARS" NORTH ATLANTIC 
DEEP-SEA EXPEDITION, 1910 

TN the month of August lart ytmr. Sir J(^ Murray 
^ ap|>ro8ched me with the liberal offer of defraying the 
•a pena ea of a d o ep ee a espeditlon to the Atlantic Ocean, 
provided the Norwegian Uovemnienc were willing to lend 
aheir reaearch-veeael, Mtchael Surs, for the purpoee Sir 
John Murray wiahed to airertain whether the appliance! 
and inetrument! ueed by the Mir^aef >arr for her work in 
the Norwegian hcaa would yield new Information in the 
Atlantic It was, befldet, con&idored desirable to examine 
parts of the Atlantic that had previouhly bein only very 
allghtly explored The Norwegian Government at once 
algnift^ itb willingness to accept this proposal, and 1 
araonUngly employ^ the past winter in making prepara¬ 
tions for the exp^ltlon, auisted by the captmn of the 
vessel, Mr Thor Iversen, Prof 11 H Gran, who agreed 
to lead the Investigation of phytoplankton, and Mr Heiland 
Hansen, who took charge of the hydrograf^lcal researches 
For my own part, 1 decided to cooperate with Mr £ 
Koefoed, and to devote myself especially to zooplankton and 
the study of the bottom-fauna 
The expedition left Bergen at the end of March, arrived 
at Plymouth—where It wa*t joined b\ 

Sir John Murray—and then followed 
the coasts of Europe and Africa down 
to Cape Bogador, carrying out special 
investigationi in the Bay of Biscay, thi 
Bay of Cadiz, and the waters between 
Xhs Canary Islands and Africa—thirt\- 
four stations in all It next undertook 
« section into the Sargasso Sea, and 
after touching at the Azores, proceeded 
right across the Atlantic to St John’s, 

Newfoundland (forty stations) From 
there a section was taken to the south 
coast of Ireland (twenty-two stations), 
and, Anally, we conclude our Investiga- 
Hons by examining the waters between 
Scotland and Kockall and between 
Sootland and the Faroes—that is to 
aay, iKulh and south of the Wyville 
Thomson iiOge—so as to studv the in- 
fluencr exerted by the Atlantic Ocean 
upon the Norwegian Sea The route 
^ the expedition will be seen on the 
accompanying sketch (Fig i) 

During this cruise we endeavoured, 

«o far as time permitted, to undeitake 
hydrographical and plankton investiga¬ 
tions simultaneously, and we further 
carried out a considerable number of 
hauls with the trawl 
The large number of observations 
and specimens thus secured con, natur¬ 
ally, not be Attingly described before 
bemg systetnatically studied, and it U 
accordingly only possible as yet to furnish information 
regarding their nature and extent 

Hyduoobaphical Isvbstioatioxs 

flydrographical investigations have been carried out at 
about no stations The temperature readings were taken 
with Richter's reverting thermometer and Nansen’s thermo¬ 
meter, while the water-samples were collected by means of 
Oman's water-bottle and the Petterson-Nansen isolated 
water-bottle At most of the stations the temperatures 
have been recorded by two thermometers simultaneously at 
each depth, op fewer than 519 simultaneous readings being 
taken with the same two thermometers The corrected 
temperatures gave an average difference of 001^ Oend- 
IpwSt 

^ The differeacc between the two rnermometers was — 

000® 

001® 

00a® 

003® or ow. 

A fair number of ^multaneous observations have teen 
*made with the reversing thermometer aiul Nansen's thermo- 
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In (he Isolated water-bottle, with tiw 'visv ^ 
observing the adiabatic effect by nmaa of the tflSbreoee te 
preasurs Bealdea the temperature reedinge, we have tslmn 
wator-eamples from all de^s to dete r mi ne the paOnlty and 
specific gravity, and we have oMeavour^ to an 
exactitude In the determinations of saUnhv of o oiH) oe per 
mlUe, and in the density in titu an esaffltude of i-a frt 
the fifth place of decimals On these Unas fit InvertlgatiOBs 
have been carried out along the whole route of (he eaepedi* 
tion We have, further, procured about 100 laf|te water- 
samples from different stations and depths, lor the purpose 
of oeterminlng the quantitative occurrence of nitrogenous 
subataners, particularly ammonia* 

The determinations from the deepest layern (down to 4950 
metres) have given very uniform rcauhi, wttii a tempera¬ 
ture or a 48 C It has been found that there is a very fidnb 
increase of temperature near the bottom at great depths, 
due, possibly, to the conduction of heat from tne interior of 
the earth or a radium effect In the upper layers ci^ltlons 
have varied considerably at times, etpecully In ^e neigh¬ 
bourhood of the Gulf Stream area and In the western 
portion of the North Atlantic Here our {nvtfstigations 
furnish apparently a number of new and intmsting 
results, which, however, it 11 Impossible to do nnore than 
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allude to before the water-samples have been thoroughly 
examined 

Surface temperatures havw been recorded every hour 
during nearly the whole cruise, while every two hours a 
water-sample has been taken from the surface with par¬ 
ticulars of the different meteorological conditions (wind, 
barometer, temperature of the air, humidity, and cloudi¬ 
ness) Altogether we have about 3500 water-samples and 
about 3000 temperature readings 

Several series of direct-current meesurements have been 
made with Ekman’s propeller current measurer In the 
Straits of Gibraltar the current was to strong that we 
encountered no amall difficulty In regard to anchoring. 
However, we succeeded in the courts of a day in^ 
obtaining altogetber seventy good measurements from 
eight mfferent depth% between the surface and ^ 
bottom There were considerable tklal fluctuatim both 
In the west-going surface current and in the deep east- 
going current, simultaneously with the fluctuations in tba 
strsagth of th# current the bounds^ between the two 
streama shifted upwards and downwards, as dearfy 
appears from rlpeated series of te m per a tures and mm* 
samples. Hie boundary lay at a depth tetw e eu go «nd 
100 fathoms below the surface Vdacmes of toui'iknqte or 
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on wvernl ocuiaions recorded In both the surface 
cnUTMit nnd the undercurrent, In the majority of casei, 
hOiroTOr, the velocity varied between 1 and 2^ luots 
Oq the slope south of the Azores the Miehatl Sats was 
anchw^ in 500 fathonu Here about ninety current- 
measurements wve made at dlflerant depths In the deep 
ste between the^Axoms and the Canary Islands a senes 



Fig, a. 

was taken rieht down to 2000 metres, from the vessel 
while under slow, steady drift, with one of the large tow- 
rets out as a drift-anchor These measurements also show 
considerable fluctuations, which are apparently connected 
with tides Similar Investigations with modern methods 
have never been undertaken before either in deep water or 
In the Straits of Gibraltar 

A number of measurements of light were also made in 
the ocean south and west of the Azores Mr Hellaod 
Hmisan has constructed a new photometer which worked 
well, he determined the quanti^ of light by the old of 
panchromatic plates with and without gelatine colour filters 
The inveatigatlons showed a great Innuence of light rays 
at 100 metres, ml being tlyi weaker, and blue ai^ ultra¬ 
violet rays the strongest, at 500 metres blue and ultra¬ 
violet rays were still found, and even at 1000 metres the 
influence of the ultra-violet rays was clearly evident No 
trace of light could be noticed on the plates at 1700 metres, 
after an exposure of two hours at noon with a clear sky 

PhttOplankton 

Vertical hauls have been undertaken at various depths, at 
fuUy fckcty atatlona, with a fino-mesbed Nansen closl^-net. 
our object beii^ to collect material for studying the vertical 
aad borlionti] distrlbudon of perkUmi and diatoms in the 
Atlantic Ocean We specially aimed at obtaining material 
for comparing the plankton o( Hhb coaot-banks with 
plankton from purely oceanic water*, as also for compering 
■u bte o pl oal ena borw conditions of ezistence The coest- 
banka off Ireland, ChdJt Bay, tke west coast of Africa, and 
^ Newfoundland dianks have a characteriatio flora which 
% >hanfy narked off from rise deeank flora, rich in 
sgftka M poos in Individuals, which Id met with in the 
Otataat parts o£ tfa* Atlantic OcaanTe^pedally the Sargasso 
M esMfl^ol the Asome. 

owtof to Lobmann's interesting rttearohes In 
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the Maditerraoean, we arranged to devote a contidbreble 
part of our work to the study of those organisms, especial^ 
CoccoUthophorfdn and the naked flagellates, svhitm pass 
through even the finest silk net These or^ntsms ha^ 
been partly collected by filtering sea-water through sand 
filtora and partly by employing a largo centrifuge driven 
by a small steam winch Altogether we have employed the 
rentrifug^ In the case of obout sixty 
of these «ater-s-imple^ ind, by 
means of a suitable coiUi ivance^ 
Prof Oran was able to p\amine 
these samples on board in their 
living state, both in regird to 
quality and quantity 
Examination showed a large 
number of new forms, parth belong¬ 
ing to quite new types, whuh will 
bo described by Prof Gran In the 
central oceanic parts of the Atlantic 
Ocean these small organisms were 
found to mrur in numerous forms 
and in such large quantlries that 
they exceed In volume the plants 
obtained through the medium of thi* 
silk nets In tho neighbourhood of 
the European roast-banks the 
number of sperlcs was foi smaller, 
but the quantity of Individuals was 
particularly large Thus we secured 
In a singlf sample more thon 
200,000 individuals per litre of one 
species alone On the Loast-banks 
off Newfoundland and off Ireland 
the pertdinje far exceeded in volume 
the CoccoUthophoridflD 
Altogether the samploii from the 
more northerly waters show a 
greater quantity of plants than the 
subtropical portion of the ocean 
I he material will likewise furnish 
information with regard to the dis¬ 
tribution of phytoplankton in rela- 
* tlon to depth In the more 

Fib. 3 northeily waters its range is limited 

to a thinner, less deep-rcachlng 
layer than in the more aouthern portion of the area of 
inveatigatlons 

Zooplankton 

For the study of smaller plankton animals, of the size of 
copepods, for instance, we employ a vertical clo^ing-net, one 
metre In diameter, with rather coarsei silk With this we 
look samples at various depths and at many 'itationb 
However, 1 pcrcehcd from the \cry first that an (Appli¬ 



ance of this sort would not be able to afford ua muck 
Inforautfoa regarding tba ooeumnea ol the targar pelagle 
aniiftaia, such, for Instanoe, as cephatopods, OMopod 
cnistiO(B(U% and deepeaa JIabes. Both the ChoUspgrr and 
ValdMa napadJ tiona employed, as will be rameabend, a 
Ug saw-net, witb which they made many vertical baula 
froNB groat dep^ to the surface of the sea By tfale maaiit 
they oougbt a* eertaki amount, though by no means • 
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particularK lar|{e quantity, of fiih in proportion to the 
number of haulv. and they naturally obtained but hltle 
in formation regardinf{ such qucfitlons os the depth at which 
till antmaU live, and their vertical wandcnngi by night 
and day rhese queittions seemed to me to of special 
int( rest at the present juncture, and accordingly on ruential 
part of the work of our exp^ition was dinrted towards 
their solution We first constructed some large nets of 
1 3 S metres diameter, portly of coarur illk and partly of 
prawn-net urrniiged to clow on the principle of Nansen's 
closing not (see bigs a and i) With these wc made 
sorrat sucTfssful hauls at various depths, and obtained 
sutriiient catches of the commonest forms to enable us to 
determine more approximately the actual depth at which 
they occur Nexertheless, we soon discoveriil thal even 
th(se large ners yielded merel} an incomplete collection of 
the fauna, since mnny species occur far too sparselv to be 
caught with vertical hauls It was therefore found noces- 
snrv to employ lar^^ horlxontnl-liBhing appliances and to 
make hauls of considerable length 

Such hnub would, however, take an unduly long time, if 
tia V wore to be carried out singly at the same station, for 
hours in succession, at different depths It was, therefore. 


largest net, In paiticular, worked aplcndidly We havt 
thus discovered quite a number of iprolcs of pelagic deep- 
sea fish not previously described 
As there were so many stations, and we filled In widely 
dlfiTering waters and a^ all hours of the ifev and night, a 
comparison of three catches with each tther will afford 
much information concerning the geograpnical distribution 
of the different species, as writ as regarding the depth at 
which they occur by day and by night, and so on The 
catches show that the hauls have much In common, and 
we may accordingly assume that they are in the mam 
representative of the depth in which the appliances have 
been towed, and it is further extremely satlsfactorv to 
note that the experiences gamed from these hauls and from 
the vertical closing-net are In close accordance 
It is loo soon \ct, and, moreover, would take too long, 
to describe In full the results of our experiences I wnl 
confine myself, therefore, to mentioning that everywhere 
in the Atfaniic Ocean, from the Wyvilte Thomson Ridge 
to the Sargasso Sea, there appears to be, at depths beloW 
400 metres, a consistently uniform fauna of small, chiefly 
black pelagic fish, large red crustaceans, numerous 
medusa), &c , a fauna which In any case so far os the 
fishes are concerned, is probably also shared by other 
oceans, and which presents the same variety of form that 
the Va/dina expedition, for instance, has found m the 
Indian Ocean, and the ChaUenger In the Pacific In the 
upper lasers, at depths less than 400 metres, we have 
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particularly desirabU to drag a number of appliances at 
several depths siiimltanrously The appliances hod in this 
lase to be fastened to one of two wire topes, as one 
cannot tow many wires at the same time llio technical 
difficulty now presented Itself that long lengths of wire get 
twisted, when towed, and consequently destroy the np^l- 
nnccs or displace their position in the water "Vke solved 
this b]f an arrangement, shown in the accompanying figure 
<big 4), by which a shackle to which the appliance Is 
fastened moves freely round the wire By this means it 
bcxrannc possible to have no fewer than ten appliances out 
simultaneously from two wires, as shown in the figure 
(Fig 5) Here we see a series, consisting pqrtly of nets, 
partly of Dr C G Joh Petersen's young-fiah trawls, In 
use at the following lengths of wire. 200, 300, 6oo, 

1000, 1500, aooo, 3500, 3000 mfitres. The total number of 
these towing stations excecxled thirty. 

The matAsd obtained in this way was vwy large Indeed 
From the same station hundreds of pelj«ic deep^a fishes 
and litres of large decapods, medusa, Cc , were secured. 
All the same, the hauls showed that the material was not 
any means too Urge, since right im to the very last 
Haul we continued to caphire a few species of peUgIc Meg 
that had not occurred in any of the previous hauls The 
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discovered numerous younger stages of fish that are not 
as yet determined, mostly of transparent, colourless form, 
such as Leptocephali, to take merely one example 

TBAWUNOfl 

During previous expeditions m the Atlantic Ocean a 
great number of hauls have been undertaken either with 
the dredge or with small trawls There was, therefore, no 
pressing necessity for the Mtcha^l Sm to Investigate the 
bottom-fauna of the Atlantic, more particularly as hauls of 
this nature require a considerable expenditure of time, and 
could therefore with difficulty be combined with our exact¬ 
ing prummme of hydrographical and plankton investiga¬ 
tions, It was of interest, on the other hand, to try 
whether a large-sized mode! of the ordinary otter-trawl 
(with 50 feet of hea£rope) would yloU new rctulta. 
During my previous researches I had succeeefed to my 
satisfaction, and had secured very good catches,, ^ making 
use of a trawl of this kind at dembs do#n to looo fathoms 
It was, In my opinion, especially desirable to employ dila 
^liance along m ContInenUi slope from the Wyvflle^ 
l%om»n ridge aouthwardi to the tropical coast of Mrioa* 
so as to ascertain the composition of the fautia on 
long stretch $t depths varying from 500 to fdoo fathuibi. 
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I cofuklercd It of tho utmost interest to attempt 
a cK O e hauls far out from the coast-banks on an oceanic 
plain with depths descending to 3000 fathoms Alto- 
getn^ we have carried out twenty-two hauls at various 
de^s with this large trawl 

It will be seen that our trawl had a greater capacity 
than any of the appliances previously employed, and that it 
CaU therefore, awnout doubt, be recommended for investi¬ 
gations of the deep-water fish-fauna Ihis is especially the 
cose where It is rcqulsiti to have many Individuals fur 
examination For Invertebrate organisms, on the other 
hand, smaller and more handy appliances may lx 
preferable 

Essenttally now types of fiNhes the trawl cannot be said 
to have taken But the material wo possess furnishes n 
good picture, especialli of the uniform fiNh-fBuna to Im 
met with along the sfopes of the const-banks of buropo 
and Africa from the W>vlllc Thomson ridge down to 
Cape Bogador, and it also shows clearly thi sharp tron- 
sltlon from the southern to tiu northc-rn side of thi Wyville 
Thomson ridge, which ihi Triton, the Knight Errant and 
my own Investigations, amongst others, had previously 
demonstrated 

The hauls at great depths fabout ^(XKi metres) were no 
doubt few, perhaps too few, out they itiordiKl with eath 
other and with the hauls mode bv previous expeditions 
more especially those of the Chaliengrr, i ravatlfeur, and 
7 aifiman, in indknting that the nctual cnsiirn decp-ocetn 
plain of the Atlantic is espi'ciully pcxir m all kinds of higher 
oignnUms and particularly in iish U might, by somt 
naturalists, be regarded as a dt^rt region A fuller 
discussion of our obsi rvntions must, however, be re^rvi^l 
for a more compn hensive publication 

Johan TIjori 


THE ASSOdATION Oh ThUIlhKS I\ 
TECHNICM INST nui low 
•T'lfT annual misting of the Association of li uhirK ni 
* lechnical Institutions was held nt ihi Norlhirn 
L Polytechnic, I^sndon, on baturda), Novimbir % In 
[ moving the adoption of the annual rejHKt of the countil, 

[ Mr J Wilson (Battersia Polytethnic), the retiring presi- 
\ dent, stated that any furilu r extensivt progress in thf 
p general techmcnl and stn ntlfic edutatiun of this counirv 
{ depends upon*" the adoption of certain educational reforms 
for most of which public opinion is now rijie these 
' reforms may bo brii fly summurised as follows — 
fi) el'mientary education to lie more practical or ronslrut- 
tive 2) compulsory attend ince nt day or evening (pnfrr 
ably day) rontiiiu itiun schools, with u limilatum of thf 
hours of labour of udulciicentB, (3) thi iiiHiituiion of 
technical-spcondarv *’ siliools, (4) the. linking of tin 
elementary hchool through the continuation ond secondiirv 
school to the (ichnlial sihool, (5) the increased proviHiun 
of scholarships, with ndiquote maintenance grunt*«, so ihit 
the qualified day and cvming technical student mi\ rttuvi 
the highest possible lechnirul ond scientific truimng 
These suggested reforms nre^ll quite practical, and their 
adoption would enUiil but reTntively little strain upon ilv 
financial resources of this country, while the commenial 
and educational results would be of Incitcuhibli benefit 
Attention was dinN:ted to the promisi lx Id out in tla 
Prefatory Memorandum to the recent Board of F^uiation 
regulations for technical sihools, that the Board would 
take action, fn the near future, with respect to certain 
of the more pressing of the educational reforms just 
referr^ to A significant stotement in the memorandum, 
relating to the payment of grants for technical instruction 
to Institutions of university rank, together with tIu recent 
formation of a " University Branch ** at the Board of 
Rducatlon, emphasises the modern tendency towards bring¬ 
ing the bngllsh universities wkhiif the purview and In- 
4 aenoe of the national educational authorities The hope i 
Ms expressed that this would result in the opening wider ; 
of the doors of thos university to the communitv, and a 
ck oer oopAectlon of the universities with all phases of 
edOcat^mol eAort in this country. 

The receht regulations of the Board Education respect- 
/egis]^liu[ of the attendance of day and evening 
InstituBoos were cciHdipd adversely, 
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inasmuch as by considerably Increasing the time and atten¬ 
tion to be devoted by the teacher to the merely ntechankal 
work of registration, they inevitably detrat t from the 
f^fliclency of the teaching os a whole 

In discussing the first volume of the minutes of ividince 
submitted to the Royal Commission on Unlvt.n>li\ Fduin- 
tion in London, Mr Wilson stated that in thn ividenco 
there a^ars vague and unjust LrlticUm of ih« higher 
wurk of the London |K>l}teihnirs generall> bait'd upon 
want of knowledge of tht work these institutiun'i \rt now 
doing 

1 he president of the assoimtioii for 1910-11 ia Mr 
Barker North, of the chemistr} and d}elng dipirtmtni, 
Bradford Technical College 


MFlKOROLOOlCAf RKI 17/()VS7///'^ 

pROF II HlLDtBRAND IIII DTBRANDbSON is 
^ continuing his Important serU s of papers on the 
iintrcs of action of the atmosphere, ind the fourth com¬ 
munication, rerentiv rociivcd, is 1 ntitk'd * Sur tu Com- 
ptnsation entre Ics t}pes des Snisons blmult'in^s en 
difi^rentes n^glons dc la Itrrc" (Auiig/ st>cnska 
\ t tetisUapxakaui mutts Handlitigar, Band 45, No 11) In 
Ins third piijier he suggested that tin priiicip'il riusi of 
ih( difTorent types of seasons depended vi rv probabU on 
rhi condition of the ice in the jKilar seas, and the evidencf 
hf brought forward wxs such is tu show lint this vnw 
hid very much In Its favour In the preHeiit LOininuiiic t- 
iKiti hi makes a i loser sludv of these t om|iensations 
bi tween the hpes of simuItaneouH si asons in both wintir 
uid summer seasons, and extends his risiarihrs 10 North 
Ximrun He further directs ntteniion to some 'iiulogous 
n suits which he finds exist in the southern henusphi re 
Ihus lit finds both in winter and in suiniuf r ih it thin 
OKurs an op|X)Hition between the north and soiiih of Ixnh 
I iirope and of North America, and also probabU bttweni 
the Kiib-polar regions and sub tropii il ngions of ihe 
siiiiibirn himlsphere Ihere is also, in general, nn opjKisi- 
(lon lietwiin the north of burupc and Silxrin 

SjHiial uiuntion is directed to some ngions wlim tins 
opposite nature of si asons Is in some >(.ars If ss pro¬ 
nounced, and IVof Hildi'brandsson points out lliat ihi se 
distriits are intennedintc betwren the main centres of 
upaal action, and xre Ihircfore dependent on the intensity 
of the litlir Ihis communicatiun is mcompanicd bv 
f viral plates of curves, and these should l>e 1 losely studied 
m connection with thi ti xt There is lull* doubt that 
thf sc reseanluB will in time open up i laid for the future 
forecasting of m isons, but It is imporliini lo bf ar in mind 
th it so intimate an thi meii omlogu al ^h^^x•latlons 
between very wideU si para ted regions on ibi earth, it 
hi hoves thf invisligilor to take a verv broad view of th/ 
subjirt, and not lonfine hmisclf to one smtil |wrtion of 
till larth's surface 

Mr E I yua>le, of tin Australi m C oiiunonwi alih 
Ml teorological Bureau, has ri*CTntI\ (Bulb tin No s 
Minh) published the results of his investigulums in rein 
tion to the posslbllltv of fonsusting the approxiin'iti rain- 
f ill for northern Victoria At the outset hf statithat 
It has long been his ronviclUin that ordinurv slatistual 
nit thodfl must prove inadequnti, and that tlit v do not 
(liable the essential differemrs lx tween the weathi r of 
sunoMive years to be grasped In his study of the storm 
svstems as they have affected Vittona he has inadt « 
rhssificatlon of them, and on this he bases liis method 
(if forecasting The storms whiih affnet Meton 1 and 
bring the ram belong to two main sjslrins, oin called 
* Xntarctlcs,” which originate in the southern sets, and 
lilt other called “ Monsoonals," which on of tropical 
origin The first-named ho divides into two ilisses — 
(rt) Antarctica, when their centres are too far south to be 
identified, and (6) Antarctic r>clones when tluir centres 
cm be located inland or over Baw Strait I he monsoon d 
low depresHioni he divides Into throe groups —(a) mon- 
soonal troughs, (fr) monsoonnl dips, and (/) monsoonnl 
cyt lonas 

By the use of Isobarlc charts the number of occurrenijeR 
of each type of disturbance was taken out for each month 
for the years 1888 to 1909 As the northern districts ffl 
Victoria receive mdst cain chiefly from monsoonal dc- 
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pretMom or the frenti of w^tMleveloped Antvctice, o 
Qtplcal relnfell curve of the northem areu wu oon- 

etnicted Thui for each half»yeRr the low- and hljh- 

pmnire aystems putlog Victoria were eounted, and olo^ 
aide the numbere thus obtained were placed the figures 
for the rainfall over the nofthom areu and the mean 

4lr pressure and temperature for Melbourne The cxmi- 
porlson brought out the result that an excess In the 

number of summer monsoonal disturbances wu followed 
by an excess In the winter rainfall in seventeen rates out 
of twenty-two 

Mr (Juayle then evolves a rough rule for predicting the 
npproxunate winter rainfall over northern Victoriai giving 
xne wei^ts of two, one and one to the number of mon- 
aoonal wturboncest mean pressure, and mean tempera¬ 
ture, respectively, for the preceding summer Noting the 
coincidences of sign only in the v^ues he evolves for the 
calculate wintar raui, he finds that they are In agree¬ 
ment with those for the actual departuru from normal 
Of the winter rains nineteen times out of twenty-two, and 
in aerious agreement In two cases only It is unfortunate 
that, owing to lack of dally isobaric charts, the period 
could not nave been extended over more jrears, nevertbe- 
iess, the system mav be used tentatively, and the results 
will be watched with Interest 


THE lJir/TUD£ OF ATHENS » 

TN the volume referred to below RI Eglnltls describes 
^ the varied activities that exercise the staff of the 
Notional Observatorv of Athens and of the smaller Institu¬ 
tions that his xeal has called into existence and mode to 
yield reaults useful to science, both as regards seismology 
and meteorologv It seems not a little strange to find 
well-rememberra names like Thebes, Sparta, Naxu, 
Samoi, and many others famous In the past, figuring in 
this list, and playing a new rdle by contributing climatic 
obaervationt mode on approved lines with modern instru¬ 
ments Of the ktt mentioned of these stations, that on 
the island of Samos, the author remarks, ** malheureuie- 
ment, elle a 6t6 compibtement ddtruUe, le ]our du bom- 
bardement de cette tie, en 1908, par la flotte turque,*' 
ascaUlng a struggle which seems more In keeping with 
Its ancient history than its effort to accumulate ineteor- 
olMKal observations 

But the real serious piece of work here described is 
the attempt to determine the latitude of Athens, a problem 
that interested Ptolemy, who recorded the value 37® 15', 
placing the city some 45 kilometres south of iu true 
site, even when allowance for all known sources of error 
Is made, a larger error than U usual in similar deter¬ 
minations in that age But error seems to cling to this 
unformnate coordinate, for M Eglnltls informb us that 
the latitude for the Pantheon given in the ** Connalasance 
des Temps " is about 6' too small In striving for the 
nicest accurac>, the director has found the problem to be 
one of extreme dlfllicultv lie has employed two methods 
and two instruniems, and the results do not coincide 
He has employed the Horrebow-Talcott procebh, carried 
out by means of an instrument originally Intended for a 
meridian circle, but b> removing the microscopes and 
adding a level, adapted to that particular form of observa¬ 
tion Ldter. through the generosity of M Syngros, he 
was supplied with a modern and excellent meridian circle 
Iw Gautier, the construction of which was supervised by 
M l^wy This Instrument was used for determining 
Ibe aenith distances of both circumpolar stars and stars 
cf known declination, the sero being derived from nadir 
observations only 

The Interest In the discussion consists In the different 
values obtained after reversing the instrument The 
sUfference Is constant and rather larger than has been 
noted elsewhare Like the R- 4 > term in similar Inquiries, 
It refuses to yield a satisfactory explanation, however 
Ingenioualy solicited There Is no attempt to determine 
the actual variation of latitude, though the observatkms 
extend over a considerable period, nor, as see think, is 

1 Adu'm dt rohsw mi o lr a Nsdeul d'Athkwi, sabM par Th iM ' t bm 
Koiaiut, ZMneMV ds Itfiiasnniofa*. Tows t Pp. U+99a (AihioA 
191a) * 
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sufifelaiit ■rtanflan 4>old oonihia oSact 

mda aquation " bmolry Wofii pura^ lanOnnwaM 
character, and it Unctdl mobih >0 the ^ 

em ploying en oritluietlc mmin of the valoet lohlidDad 44 
the two positions of the Initrunmnt If tlile dfl4<l4 el oo 
la warranted and offons the only po tei h l i moos •dt ^eiri'eeriy 
determining the latitude, If Bgmitls ie metHM In kwlaw 
Ing upon nie neceoslty of r everekm and liff prw rtdio g der 
the operation In the construction of ibe InatnimeaL But 
as the d irector promises further experiments and a onre 
rigorous attempt to eliminate all posslbla aourtea of effor, 
It win be desirable to pause before offering any orltioleili 
or accepting the result ds final 


EDUCATION IN TECHNICAL OPTICS. 

'T'UE reasrokenlng of the Britlfh optical Industry whlth 
* began with the first years of this century broudt 
with It a demand for the provision of special tachniw 
education in optics The Northampton 'Polytacfaaic 
Instluite. from lu situation In Clerkenwelt, where nmch of 
the London optical Industry Is centred, was portimlarly 
•uitsd as a centre for owh work, and optical clasaes were 
begun there as a branch of srork in general physics. The 
tmmal tra^, however, regarded these classes os bslng of 
little value, and in 190a a new syllabus was adopted a 
special dapartment of technical optics was Instituted. 
Since diot time this deportment, under Mr S D 
Chalmers, Jias developed very considerably and done much 
useful work for both day and evening students, but the 
scope and value of this woric has been continually hampered 
ana further development has been oomletely hlockM by 
want of proper space and equipment This unsatisfactory 
state of affairs has been fully realised, and the governors 
of the Northampton Institute have acquired the necessary 
land on a site opposite the institute, and have had plans 
prepared for a complete Opto-technical Institute", for 
the erection and equipment 01 the building they ore, how¬ 
ever, dependent on a grant from the London County 
Council 

The County Council or Its predecessors In authorlt\, 
the School Board, has been repeatedly approached in this 
matter A deputation from the Optical Society In 1903 
bd to a grant which resulted inf the establlshmibit of the 
optics department at the institute, for a time this was 
supplemented by a grant from the Company of Spoctoole 
Makers, but this has subsequently been r^laced by a trade 
fund, collected principally by the efforts of Mr J Altohlaon 
and administered by the Optical Society In 19M the 
Optical Convention sent a deputation to the Umdon Educa¬ 
tion Committee, this deputsUon was headed by Dr R T 
Glasebrook, and included a large number of Influentiat 
men connected with the science or lndustr> of optics, but, 
although favourably received, no practical steps resulted 
for five years 

Now, however, there appears to be a definite prospect 
that this want of our ^Ical industry may soon be met In 
an adequate manner This Is Indicated bv a circular letter 
IssiMd a few weeks ago by jhe L C C Education OfQoer 
to members of the optical trade In London In thb latter 
the members of tha trade are aiked to state their views 
08 to the need for an Opto technical Institute In London, 
and to Indicate to what extent they or their empkn'ds 
would take advantage of any facilities provided, and wnat 
benefits they would expect to derive from such teaching 
The letter concluded by inquiring whether, In the opinion 
of the trade, an expenditure of about ^onobl for a build¬ 
ing for such a purpose would be justified, and the general 
scheme of the new institute as proposed b> the Noraamp- 
ton Institute Is indicated. This comprises a series of largs 
teoching loboritories and lecture-rooms for Instruction In 
all branches of optics, lens^worklng and general Instrument 
design and oonstnictlofi being provided for, as vbU as the 
thewtiral and efxoerimental branches of the subject* The 
new Institute srould acrommodate 300 to 400 day and even¬ 
ing students, complete day courses •os welt as evepiog 
classes being contem|dated 

Fortunately there b every reason to believe that tba 
optical trade will rrspond to this drcaUir letter la a mglMr 
which will fully juatify the London County (buscU 
piocoading at once with a schoipe wMch is ready ii 
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dkkmll Wportaoo* An <tpm\ng mating of opdriam and 
tj l ^ mCM'efted In optlci wm cbIM bj Mr. J AUchlaon 
at Andtr^'i Hotol in Fleet Street on Octo^ 17, and 
iaj tttHidance 300 enthueiaatlcallv and unanlmoutly 
alBnaad their Aproval of the Loncfon County Council 
aclMM.. Thia «l|s probab^ the largeit, and certainly the 
maat unanlmoua, optical meeting ever held in London 1 ail 
the apeakera empfaavleed the need for dose cooperation 
between ecience and Induetiy In the optical more than in 
moat other InduatHeitr and the cdnsequent need of the bekt 
educational facllltieb for maaten and workmen It Ik 
clearly reoogoiaed—not In thie country alone—that ihc 
Brltlu optical induitry ha^ made and ib making a very 
great effort to regain loat ground, burh numeb aa Grubb 
and Hllger show that there la even now BrlliUi leaderthip 
|0 aome flelda of optica With the help of Huih vcheme^ 
aa that of the London County Council theae flelda might 
awll be extended 


THE CRYSTALLOGRAPHY OF 
HAEMOGLOBINS ‘ 

^ RYSTA 1 *S of oiyhaemoglobin differing greatly in 
^ character arc figured in every text-book of phyai- 
ology, but in the absence of specially akilled ttudy by a 
cryatallographer It has alwaya acemed possible hitherto 
that the dlncrence^ observed ml^t be decadent on pol}- 
morphlam, differencea in water of rryatallUation, onecta 
of environment, or on chemical change, and that hamio- 
globtn, from whatever source obtained, was eskcntially one 
and the aame subktance Hfifner’a observation that all 
4uemoglobin aolutiona giving the same extinction coefhnentk 
in the apectrophotometer showed the aame capacity for 
oxygen appeared to support auch a viow, although it 
could aleo be Interpreteo as showing merely, what was 
already probable on other groundi, that the ha matin por- 
tlcm of the molecule was identical In all caseti 

Profs Reichert and Brown, regarding crystalline 
character, when Interpreted with rare and kmowMge, as 
a tniitworthy criterion of Identl^ or non-identity, havi 
prepared crystals of oxyhsmogloDin and its near albes 
from some two hundred species of animals, and subjected 
them to minute crystallographic analysis Their obierva- 
tlona show beyond doubt that hmmoglobln existh m almost 
innumerable vorletlca, each of which Ta more or loss chai ac- 
teristic of the species from which It was obtained In 
view of the ease with which oxyhomof^lobin undergoes 
chemical change, the demonstrated impossibility of purify¬ 
ing ft by rei ryatalHiation without the occurrence of such 
tnange, the effects of admixture with other substances on 
crystal form, and the difficulties of crystallographic Inter¬ 
pretation, It IS inevitable that some reserve should be felt 
In accepting all their concluaiona m detail, but the mam 
facte presented can hardiv be Interpreted otheiwise than 
in the way suggested by the authors. 

It la, however, much to be regretted that they have not 
deackrlb^ the spectroscopic • characters of the crystals 
staled in each case, since the omlaaion of this informa¬ 
tion leavea It open to doubt whether the material examined 
was always wnat it was taken for In the absence of 
spectroKoplr evidence, their statement that the blood of 
the horse, python, and many primates, Including man, con¬ 
tains In the same individual two different kinds of oxv- 
haemoglobln, while that of the baboon and «sonie other 
aounMS oM^ns as many as three, carries no conviction 
Soeptidain on dda point appears, Indeed, to be very much 
Ifl fdaoe In view of the extraordlnair statement in the 
list chapter that ** inetox)diBmoglobfn,’* the substance 
oftHnari^ known as methwmaglohin, the neutral or arid 
sohittona of which show a four*Ilaoded spectrum, becomes 
ooevertad to oxyhnrDOgtobln by treatment with ainmonln 
‘ it Is almost IfitDoaslble to resw the conclusion that the 
auOiors are unfamiliar with the spectnim of alkaline- 
aiill the suspicion that the crystals 
Doodteg ProMbn nd 
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(lescribod as a second kind of oxyhmmoglobin may hove 
consisted of the former substance 

Another Interesting statement concerning which amples 
lustlflcadon woukT have been very welcome Is that dm 
blood of the shad during the breeding-season, ohd that of 
the bear during hibernation, Is especially rich In metoxy- 
hocmoglobin " 

The first two chapters deal very completely with the 
general properties, and dlstnbutkm In the animal kingdom, 
of hnmoglobin, hiemocyanin, and the colourless respira¬ 
tory substances termed achroglobullns, they contain also 
some very useful comparisons of the chemical and morpho- 
loglral cnaractorx of the blood of different anlmalii, and 
full references to the literature The third chapter Is- 
devoted to a special consideration of the phybiul and 
(hemkal properties of rUDinoglobm, and It ii> no fault of 
the authors that Harcroft's important work on this aub- 
jeLt had not appeared in time for Its inclusion The ten 
of the monograph contains an admirable critical account 
of the work of previous Investigators, and a full desortp- 
tion of the methods, results, and oonclubions of the 
authors, illustrated by 600 very sunessful phoLomlcro- 
giaphs and numerous figures in the text 

Ihe results obtained arc of general biokiglcal interest, 
not only as showing that the differences already proved 
tn ixist bitween ihc corresponding serum-prottlns of 
different animals are ciiually manifest between their 
haemoglobins, but olxo as throwing light on phylogenetic 
relations, since the crystals from closely allied speties often 
I \hibit close kimilarltles J h«*y are also of great invest 
to the crxstallonrupher hs reason of the extcnkive isoknor- 
phous senes brought to light, and some important 
ub^itations on mimetic twinning of crystals 


PROBLEMS Ot WHEA7 GROWING 

'T'HF October number of Snenui Pfoeren contains an Im- 
^ poriant article on '* Uheat-growing and its I'resont- 
da> Problems,b> Dr F J Russell, of the Rothomsted 
h.\perimenul Station Ihe article u baaed vtrv larMly 
upon a discuhslon which took place at the Winnipeg 
meeting of the British Association, at a Joint mci tlngol 
the Botanical, Chemical, and Agriculhu’al Sitionh TTio 
work of the Rothamsted station has long ago made 
familiar the main facts In reference to the ft rtili<»alion of 
wbeat^ldk under normal conditions, but thi nxent dis¬ 
covery of the use of phot>phatlr manures m order to 
secure earlier ripening may prove to be un Important 
factor in extending the northern limit of the wheat-belt, 
in the aame way, it is suggested, the uv of lou-rlpenlng 
vanetiea manured with potassium srIIs may be of value 
in extending the southern limit, phosphates have also 
proved of valuo in securing rapid root developmpni in the 
drv soili of Australia, wntro it is of great importance 
that the plant should secure access to the ^ubnoil water 
as quickly as possible Reference is also made to the 
recent experiments of Dr Saunders and others on the 
bicedirig of wheat in order to develop “ strength,” heavy 
cropping power, early maturity, and resistance to lust 
and drought The work to be done here Is very extenalwe, 
as different localities demand widely different types, owing 
both to economic and to physical differences Even In m 
given locality the results obtained vary greutiv according 
to the conditions, a strong ” wheat often giving a crop 
of weak piebald wheat when grown on newly broken 
land, whilst on old land the crew may be supenw in 

D uality to that uoed as seed, a difference tli it Is perhapa 
ue to the great decrease in the proportion of water in 
die oldfcf liM during the period of growth of the crop- 
It is pointed out that continuous cropping with whrat 
appearo to break down the fertility of the soil by bact^al 
rhangeot which result in disintegrating the nitrogen, rattier 
than by chemical exhaustion, the soil reoovpi*, jrowevor, 
when ^nted with clover and slmUar crops, which act a* 
agentt fok the fixation of nitrogen, aa this seems toflt 
in with the natural devetepmant of farming in a new 
eountfv^ the temporary loss* of frrtllUy Is of less import 
ados might appear at first sight to be the cast 
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BOTiS\ AT THE BRITISH ASSOCIATION. 

Tfcf Prettdtnt^i Addrets 

T N nccordanre with the custom thnt U growing up of 
^ nrranging for a minimum of clashing bc^twepn the 
various prr«Iuentlii 1 addre««^» Prof Trau delivered his 
uddrcsit {whUh wnn printed in full in Nature of October 6) 
at IJ noon on IhunKlu}, September i The addreM 
dealt with the subject of held botany, and the president 
partirularlv urgi^t thi need for the preparation of a re^iUy 
great n itionol dura \s a dirctl outcome of the addresH, 
II rommittPi wiis subsoauentlx appointed, with Dr Frail 
ns chairman, to lonHider wh'il steps should be. taken 
towards organising and preparing the materials for such 
u flora 


\t regards the rest of the proieedings, the outstanding 
fi ntures of the shiffiekl meeting were the slttinga devoted 
ri spectivplv to ph^slologx rvtology, and morphology 
Judged bv the keenness of the discussions and the numbers 
attending the section, the met ting must be pronounced to 
have been distim tl> better than the average It will be 
fiin\tni(nt to df id first with thf subjett of physiology 

Physiology 

On Monduv morning, Seph mber was a joint 

sirring of the Ixotunlsts, chemists, and phvsiuiuglsts in the 
■net ting room of Seitiuii K, ihi subjitt being the bio- 
rhemistrv of nspirutinn A report of this discussion will 
l>" found in the act'ount of the proceedmg^ of Section I 
(p 3 h), •^u It IS unnisLssar} hen to do more than men¬ 
tion rhe hot milal I'ontributlnns to the disiussion Dr 
I 1 Blickm'in, who opened the subject, by way of 
introduction outlined our present knnvxledge of the re¬ 
spiration of pi lilts 111 respett to —(i) the naturi of thi 
real turn (or reintionH) which constitutes respintion, 
(a) thi phjnic il ihimUtrx of ilu respiration reaction and 
(\) the mnuenre of protoplasm upon the progress of the 
r<ainon Mr D Fhod/ix diTit with the effect of chloro¬ 
form on th« n spirTtmn of phnts 

fupsdTV muriung, and to some extent >VednC8liv, were I 
also di voted lo phvHiologu d papers Mr S Mangham * 
read an inieriNiing paper on thi paths of trunsloi aiion of , 
sugars from green leaves losing Senfi’s method of test¬ 
ing for sugars b\ tin pn»clpitTtion of osaznnes, the author 
wTs abb to obtain dehniti tvidi nee that the slive-tubcs 
(and nut the p in m li^niitous viin sheaths) providi the 
main paths for the translocation of fn^i sugars from the 
Inn ino of the leaf He w is thus nbb lo lonfirm ( zupek^s 
thfM>rv. which had been disputtxl h\ Mabirlandt nnd others 
Mr D Fhod i\ folIowiMl, and discussed assimilation find 
translouitioii undtr nTtural londitions His experiments 
show that in ib locheil leaves thi incnnse of drx weij^t, 
dui to ussimihlion, U surprisinglv small in bright diffuse 
light IS lompnred with bright sunlight la^aves still 
nttachc'd to the plant show* i sniTller rate of incrense than 
detuiht'd leaves tins is probnbh Inrgeiv due to trans¬ 
location VW b Darwin demonstrated a new method of 
observing in living leaves, while stdl attached to the 
plont, the degne to which the stnmatTl apiTtures are 
open or < loseil The instrument (whiih hp calls n porc^ 
Ollier) consists of a small gloss chamber lemrnted on to 
the stumatal surface of a Uaf, and connected with a 
siKtion tub* and manometer Bv diminishing the alr- 

prpssure in the chamber a flow of air through the stomata 
IS indured, the rate of flow indicating the condition of 
the atomutal apertures Dr Dnrwln then discussed some 
actual results obtained b\ the porometer On comparing 
the readings of tho latter with the loss of weight b\ 
transpiration, it was found that the two curves rise and 
fall together, but the trantpiratlon readings have a much 
smaller range than those of the porometer This Is 

perhaps what might have been expected, taking Into 
account 40 ^ Horace Brown's work on diffusion 
Miss \ Darwin and Dr F F Blackman contributed 
a paper on germination conditions and the vitalitv of 
»ccdf Uifh® vitality of seeds is lowered by exposure to, 
H f hl£[|\ temperatures, they do not germinate well, and 
4>^oii^ more sensitive to any unfavourable modifiestton 
of the environment Failure to germinate when too little 
wrater is present Is due to purely physical causes, while 
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the Injurious effects of exi'ess of Water are due *0 the 
water acting as an oxygen excluder Mr A Horne 
next discuss the absorption of water kf vanous legCK 
mlnous seeds Prof Hottomlcy showed that the Cyaoo- 
phycea endophytic In the apogeotropic ftroots of cycadU 
and In the cavities of Azolla and Anthoce^ arc Invanably 
accompanied by nitrogen-Fixing bacteria He sugMted 
that this may realiv be a symbiotic association M the 
atgoe and^the bacteria 

Erohgy 

In contrast to the Wmniptg meeting, ecologv was re- 

f resented this year by only two papers Mr J H 
'rlcstley gave an account of the distribution of hak^hytes 
on the Severn shore In thist district the halophytew 
exhibit three well-markiil zones —(1) the low-lylnfp 

Salicornia zone, (a) the Si lerochloa and Aster zone, and 
(3) the rarolv submerged Jttnrus Gerardi and hestmea^ 
rubra zone \ppurent umminlit^H of distribution ore prob¬ 
ably referable to difference of drainage and salinity Mr 
M Wilson diBCussid plant distribution in the woods of 
north-east Kent 

Cytological Papers iVc 

Friday morning was oiiiipieil with papers dealing with 
cytology and heredity, thi lirst two heing taken jointly 
with Section D (/mlogy) In a paper entitled The 
New Force, Mitokinetism," Prof Marcus Hartog further 
developed his views on the formation of the spindle and 
other structures observed during knryoklnesis Discuss¬ 
ing the vTnous theories put forward. Prof Hartog con¬ 
tended that neither diffusion currents on one hand, 
nor eiectrolytii or i liTtrostntic force or magnetism on the 
other, are sufficient to ari'uunt for the formation of the 
mitotic spindle an alUrnative the author postulates 

the existence of ri new force, which he terms ** mito- 
klnetinm,” and which, no far. Is unknown outside the 
living ull Dr h llindk followed with nn account of 
artiflnal parthenogi nesiH in the iggs of a sea-urchin 
(Sfrongy/orcnfrn/HS purp»ra/uj) Tlie author described the 
proctiSM of artiRrIal fertilisation In these eggs by treatment 
with a monobasic fattv und, and subsequently with hyper¬ 
tonic salt solution The cvlological changes undergone 
were carefulh di scribed, including the formation of an 
artlfliial fertilisation membrane and the various nuclear 
changes lender suitabli londlticms free-«wimmlng larva 
were produi ed 1 hese, though ihtir dividing nuclei con¬ 
tained only the n*duced number of chromosomes, were 
identical in form and behTviour with those developed from 
normull) fertilised eggs This concluded the joint sitting 
of Sections D and K, and the remaining papers were com¬ 
municated to Section K ulonc 
The next two papers dealt with the behaviour of the 
chromosomes during mitosis, and particularly with respect 
lo the stage at which longitudinal fission is Initiated 
Prof Farmer nnd Miss Digby found in Galtonta that 
during the nrchrspnnal divisions the longitudinal fission 
begins bv u condensation of the chromatin on the edges 
of the chromosomes during tfle telophase of the preceding 
division, ind the duplicate chiracter can thus be detected 
very early Simllarlv, in the heterolyTje division of 
mitosis, the longitudinal Fiislon is prepare^] for, as in the 
somatic mitoses, during the telophnso off the last arche- 
sponal division Dr Frnser and Mr Snell obtained very 
similar results In I icta faha They found that the 
chromosomok which are separated from each other In any 
given division are the product of a kMigitudlnal fission 
which is Initiated in the preceding telophase This was 
stated to be the case In both the sporophyte and gameto- 
phvte generations, the resting chromosomes In both cases 
exhibiting a double structure f" Prof * V H Blackman, in 
B very Interesting short paper, described the vermiform 
male nuclei of Llllum The author brought forward 
evidence that, although purely Auclear In structure afid 
possessing no cilia, these structures m capable of activa 
movement It seems probable that the activity of them 
nuclei, artd not the streaming moverntfit* of the surrotfi^ 
ing cj^lasm Is responsible for th^r entrance Into the 
ovum and passage to the pidar nuclei 
The remaining two papers taken on Friday dealt wHh 
problems of heredity Mr R, P Gregory/offered- som 
further obrervaHons on inheritance in P r f ma h i atoewfisr 
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iotf Prcft F E Weiis dtfer l bed notrte oxperimenti on 
IniMrhiUice of ooidur 1^ the plmpernet fhe latter 
■tath^' crOMed i4fia^a//u iPvtntir and A coemlea (the 
blue plmperneb) The red colour proved to be 
dcMMlftanft ^hlla In the /- {[eneratlon there wan complete 
abrogation into red and blue forms lliis Is another 
Ifttemthiji caae oAa recessive blue in the Pplmulaceae 



Fungi 

The fungal papers were taken on Thursday 
More The president's address Prof Duller discus 
NDCtion and fata of the cystidia of Coprinus 
41111 finned Brefeld's view that the cystidia act 
W keep the gills from touching rath other Hi 
m that this is necessary to allow for the free 
the rtfdF spores The cystidia themselves disappear *bv a 
prdcestf'' of autodigestion just before the basidia in their 
Jn^edlate neighlwurhood are ready to discharge their 
sporea In the discussion on this paper Mr Wogir sug¬ 
gested that the cystldlum must be regarded as having 
been phylogenetlcally deri\ed from the basldium Mr 
A E Lerhmere read an interesting paper on the nulhodi 
of ansuni reproduction in a speties of Saprolegnm In 
hanging-drop cultures gnat \anution was found in the 
behaviour of the zoosporesi the method of discharge, and 
the ship** of the sporoost Variations of form, Ac , sup¬ 
posed to be chararieristK of distinct genera of the Sapro- 
legnieff were found within the liiplts of this single species 
Prof \ H Blackman d< Hcribfd a form of nuilenr division 
Intermcdiale between mitosis and amitosiN In ( oleoxponum 
Tuutiagtnts A spindle is formed on which granular 
chromatin lollerts. ind i4 then drawn apart towards the 
poles The chromatin is not aggregated into definite 
chromos<»mr>s Mr Harold ^\ager, in a paper on chromo¬ 
some reduction in the H\menomvtetes maintained that 
normallv onlv two nuclei (each rontiining four thromo- 
somes) fuse in the baHidium During the division of the 
fusion nucleus the spirenu breaks up into eight chromo¬ 
somes, reduction being brought about in a simple manner 
by the distribution of the chromosomes to the two 
daughter ouclei Mr h 1 Brooks described his investi¬ 
gations into the caus* of the silver-leaf disease of fruit 
trees These experiments are still proceeding, but, 
although not absolutilv proved, the available evideme 
points ns previously suggested by 
to Sifrettm purpurcum as the 
disease 


Percival and Pitkering, 
probable laiist <if tin 


'Morphologtrai and other Papen 
Although only an afternoon session (on Monday) was 
available for morphology, the papers proved so attnutive 
that the scLtion nat for niarl\ three and a half hours 
Prof F O Bower li*d off with two papers Ihc first 
was a short note on Ophivglossum pcifmafum The 
divided character of the leuf-troce supports th< condusion 
previously arrived at fnim iIh external morphology, that 
O paimaiuni is oni. of thi nwre extreme and specialised 
types of the OphiuglosHHcea fhe second paper, on two 
synthetic genera of Tilicales, dealt with some very iiiti rest¬ 
ing problems of phylogeny Uie two genera in question 

are IMagiogyna (formerl) included in I^iaria) and 
Lophosorln (usually group(*d with Msophila) Ihe aulluir 
not onlv put forwarti strung reasons why these respertivi 
genera should be kept separate, but suggested that both 
ore probabh important intermediate ayntheta forms 
Thus he regards Plagiogyrui as a transitional form related 
(Ml the one hand to the (iloichenlarcffi and the Schiza;acotr, 
and on the other to the whole senes of Ptendca* 
^mllarlv m the case of I^phosoria, a probable sequence 
may be traced from forms also having affinities with (h< 
Gl«chen1aic8b through I^hosorla to Alsophita and othir 

Cyathearea* 

Dr Kidston and Prof Gwynne-V^ughnn described the 
fracture of the " false stems ” of the fossil genus 
Tatnptkya This plant had an extraordinary habit Its 
" tfem," which grew to a height of q or more feel, 
M^y ooltflit^ of an ofigregate of branrhing atems 
•mlMdifed in a compact mass of their own adventitious 
ro^ The Individual stems were slender, and possessed 
a «M-ventral symmetry The authors think flmt In this 
the er^ habit had been only recently acquired the 
P*ft|f$i|lar method adopted being one which I'ould be 
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evolved with great rapidity They further suggeit that the 
erect habit of nKxlern tree-ferns may be a eecondary 
character derived from Tempskya-llke forms, In which the 
original axis has developed at the expense of the lateral 
branches Dr M C Stopcs read a paper in which she 
further described the fossil flower Crr/ovaniHii japontcum, 
dealing especially with tht. slrutlurc of the ovaiy Mrs 
1 hodny, in a communication on the morphology of the 
ovuIl of Gtutum a/riranum, Instituted a comparison 
between this and the ovules of Welwitschia and Lageno- 
stoma She regards the ovule of Gnnum as probabh 
mori primitive than that of ^V<lwltMhiu uii uci-ount of 
Its radial structure, the presence in thi voung ovule of 1 
well-developed pollen 1 hamber, and the sm ill develop¬ 
ment of tne free portion of the nuiellus Prof K \\ 
OllviT next dlfKUsscd the pollen chambers of various fossil 
si-eds He showed that in certain seech (e g Conostom i 
<>pp) the structure of the nucellar apex is much more 
fciinpipx than in forms such ns l^genostoma, &r In 
thfsc more complicated forms a second pollen chamber 
w IS excavated below the prmiarv one (which alone Is 
found in hagenostoma), the latter becoming mereh 
Vestigial In the light of this discovery It seems possible 
that the nucellar beak of 1 ngonoiarpus, Cunkgo, Ac 
m IV represent u vestigial primarv pollen chamber, which 
had been functionally replaced by a more deeply seated 
cavitv 

Prof W II Lang concluded the afternoon's sitting 
ivith a very Interesting account of the morpholoj;^ of tht 
sunk of Isocten He produced evidence that the stock 
grows regularly in tvio opposite directions leaves an 
pruduted at the upper end, the stem apex being situated 
at the base of a deep depression Similarly, the roots 
are borne in regular sequence on a downwardly growing 
region In this case, too, the apex is nt the bottom of a 
dei p depression, but thi growing point is obscured by the 
congenital union of the sidi s of the lU pression Tlie 
vnung roots are finally freed by the gradual and partial 
separation of the united lobi^s of the stotk Although 
greatly modified, the axis of Tsottts Is strlctl> comparable 
with that of I^pidodendroii or P)euroini.la 

The ^enti^poptihr Lecture 

this vear was given bv Prof 1 < O Bower, the subjetl 
Im mg * Sand-dunes and (lOlf I inks ” The lecture, which 
wos greatlv appreciated, dmit chleflj with the pirt plaved 
be vegetation jn the form ition and fixing of sand-dunes 
IVrhapH Ihe promineiux givi n to this part of the subject 
caused somi mild disappointment lo tni golfirs present, 
who wished for practical hints on the keeping of greens 
Prof Bower showed *i number of beautiful phorckgraphs, 
amongst the most Interesting being some of shifting 
dunes 


ENGINEERING AND CI\I LIS \TIO\ > 

TN order rightly to appreciate the share taken by our 
* profession in bringing about the present slate of 
(ivillHation, u lompjnson should be made between the 
conditions prevailing say, in the Greek st lies during the 
fifth xnd fourth centuries before Christ and those existing 
now in the twentieth centurv after Christ 

In indicating the state of knowledge at that period of 
Greek hiitorv, it Is enough to remind vou that rt was tht 
nge of Themistocles, Aristides, and Pericles, the states¬ 
men of /Kschylus, Sophoclejt, Furlpides, and Ansto- 
phanes, the dramatists, of Phidias Sropas, and Praxiteh s, 
the sculptors, of Apollodorus, Zeuxis, and A|>ellts. the 
painters, of IcHnus the chief designer of the Pnrthmon, 
and Dinocrxtea, who rebuilt the temple of Diana at 
tphesuH and laid out the city of Alexandria, the architects, 
of Heroffofus, Thuivdtdes, and Xenophon, the historians, 
of Sorrates, Plato, and Aristotle, the phUosophirs 

( an we an> that there have been mnn> slme th^t tim* 
who are worth> to be mentioned as equals of the men 
1 have Just named r The fact alone that wi use the 
adjective classical " to Indicate perfct-tlcm in liter ilun 
and art shows what a standing had been attained morr 
than 1000 years ago, and In many respects we feel down 

> Fro* tbs I'nsMsfitial Ad^rann dritverad st lift In«itiitioa of Civil 
Engbssn on Novsoibar ii^by Ur Almndv Sissum. 
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tor tha pnaent tinw Ihe direct Influence of Greek and . 
Reman leaming* 

In hifr ** Organon " Arietotle expounded the logic of 
deductive reasoning in such a complete form that eves 
the Urais which he wae the firet to establlah are In uee 
at the srcvent timet and ho\Ai Kant and Hegel acknow^ 
tedged that from the time of Arletotle logic had mode no 
progreasi But the echoolmen did not realise that the 
** Organon ’* was merely an ** instrument " setting out 
the theory of reasoning, they neglected altogether the 
teaching of Aristotle, that In every branch of science or 
art the onlv means of obtaining premises on which logical 
deductions con be based is bv experience and observation 
of facts. He says in the ** Prior Analytics,” I , xxx , 3 
" When the facts In each branch are brought together It 
will be the province of the logldan to set out the demon¬ 
strations in a manner clear and At for use.” 

This principle of bringing together facts was absolutely 
neglected in medieval times by the later schoolmen, even 
when, during the thirteenth century, the complete works 
of Aristotle, translated Into Latin, had become known to 
them, although at flrst the Church authorities would not 
allow nn> wetures to be delivered on them m the 
universities 

A reaction against Scholasticism, or Obscurantism as- it 
is sometimes called, set m during the fifteenth century , 

It was strongly supported by the Reformation, but it la 
the merit of Sir hrancls Bacon to have directed the course 
of the further studies of mankind into the right channel 
bv showing that the object of all science is to recover 
man’s sovereignty over nature, or, as he expresses it, ” to 
extend more widely the limits of the power and of the 
greatnesa of man ^ Novum Organuin,” I , 116) 

{■or this purpuM, Bacon asserts, It is necessorv to study 
nature b\ inductive investigation after observing and 
collecting facts, but, in contrast to the deductive reasoning 
adopted oy the schoolmen, he lajs down that ” the induc¬ 
tion that IS to be available for the discovery and demon- | 
stratlon of sciences and arts must analyse nature by proper 
rejections and exclusions, and then, after a suffloieTit 
number of negatives, come to a conclusion on the 
Affirmative instanies, which has not vet been done save 
only by Plato and this induction must be used not 
onlv to discover axioms, but also In the formation of 
nuttons ” (” Novum Organum,” I , 105) 

Although It cannot be said that tho Baconian method 
has been followed In its intircty during the subsMiuent 
development of science, its fundamentaF Ideas, vi* the 
need for rejecting rash generalisation and the necessity for 
critical analysis of experience, serve as the sound basis of 
tho modern method of framing hypotheses and verifying 
them b) obstrvation and experiment 

In literature and art or In philosophy wp cannot boast 
Of being gn?ati> superior to the ancients, but, so far at 
engineering problems are concerned, we have enormously 
advanced, thanks to the practical application of Ncientlfic 
theories 

Comparing generally tho conditions of life then and 
now, we m8^ sum up the difference bv claiming that our 
progress Is due prlnclpall> —fi) to the Improvement of 
the moans of communication , (a) to the saving of manual 
labour by the introduction of mechanical power which 
main features have caused a general lowering of the cost 
of ”obtainables ” 

When Hertz discovered tho property of electric sparks 
to start waves of the tether which con be detected at a 
distance, nobody anticipated that Marconi and others 
would succeed in developing these small beginnings to the 
system of wireless telegraphy, of which nowadays so many 
applications are In constant use 

Again, tile polyphase motors and generators of elec¬ 
tricity had their beginning in the researches of I^f 
Ferrarls, a ho dsmonstrated that three alternate currents 
can be combined In such a manner that the sum of the 
thrpe currents at anv moment Is equal to zero, and that 
by their aid a revoking magnetic field Is produced 

W hen we seek to recognise true progress In the mateiial 
*cc»^ltionn under which we are living, It is not unroason- 
abtif^o expect that anv further advance will be made on 
the nunc lines as differentiate our present rivillsatlon from 
that or the ancients, and that ” lowering the cost of 
obtainables,” based upon Improvement of communications 
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and upon* the saving of manuak labiur^ will 
trustworthy test whether a change sugMiad^ twi 
In our materUU surfouadings is wm 3 i adopting or Ip 
merely an alternatlva without any proipocP w behi^ 
ganerally accepted 

The oevelopmant ol the manufacturi, glow 4 adipa UHf 
striking example of the advantage for labou^wdtM 
machinery, at first the lamps were made 1^ a few skmai 
workers at o high cost, so that they could not be sold for 
less than twenty-five MhilUngs each. Thla excessive Ooet 
naturally restric,^ their sale, but the efforta of the mono* 
facturers to devise labour-eaving machinery were nolt^ 
relaxed until the selling price of gtow-lamps had 
dlmlnitiied to Its present level, when they are sold by tho 
million Can anybody doubt that the introduction of 
labour-saving maranery Into this industrY, far from 
diminishing opportunities for employment, (us not oi^lp 
benefited the skilled workers, but has opened new avanuM 
for profitable employment to the so-called vndtilidd 
labour 

Nor Is the advantage limited to this particular Industt^y^ 
the possibility of obtiunlng cheap glow-lamps has IncreaM 
the sale of dynamos, steam and gas engines, cables and 
fittings, giving employment to musands of workmen^ 
Slml&r consequenoes have followed the introduction of 
labour-saving machinery Into other branches of manu¬ 
facture 

In their own interest inventors should appreciate mon 
than they have done In the past that progress is not the 
result of flashes of genius that illuminate suddenlv a 
hitherto unknown subject, but that it can only be gaiaed 
by plodding work and careful study directed by an infinite 
Jipacity for taking pains 

This requirement is expressed very tersel> by Aristotle 
in his definitions of science and of art, which, unfortu-^ 
nutely, have been lost sight of In the course of ages, so 
that they cannot be usra anv lunger Thev are, 1 h>ww 
ever, so appropriate to our subject that I do not hesitate 
to repeat them 

Aristotle says -^Science is the trained facult\ of demon¬ 
strating necessary conclusions from necessory premises^ 
and these conclusions are independent of the producer 
Art is the trained faculty of producing. Involving sound 
reasoning, it has to do with the generis, the production 
of things, and the result depends on the producer 

From these definitions ii follows that everv profession 
requires to have its ” science ” which teaches the ” sound 
reasoning” on which Us "art” is based, and for both 
” science ” and ” art ” training is a necessary condition 
for success 

They Indicate, to my mind, for our profession in par¬ 
ticular, that the college teaching should occupy Itself 
prlncl|wlly, though not exclusively, with ” science," vlx 
the natural lows which are ” independent of the producer,** 
leaving the ” art ” of engineering to be developed by iwac- 
Hca! work either in the field, In the drawing office, or In 
the workshop 

So far as the ” science ” of any Industry Is concerned, 
all civilised countries have access to the results of the 
latest researches which are*publlshcd without loss of time 
in the technical journals, and the ” art ” of each Industry 
devotes Itself everywhere to the problem of lowering the 
cost of production in order to widen the circle of possible 
customers 

Viewing the question of Internotlonal competition from, 
this Bspert, It can only be regarded as an estenslon of 
the competition at home, and, applying the Mme reason-) 
ing, the question naturally arises whether^ would ba 
desirable to have International standards or hot Lodkfd 
at from the point of view of the consumer. It certainly 
Appears to be very convenient to be able to obtain suppArS 
from a number of difletient soiircea with the certalflrt^ ^ 
their being interchangeal^, or at least equivalent 

In fact, the same jpasfts that have led to the esta^Bsh^ 
ment of the EnglfilM^S Sundards Committee In m|a 
country hold good for mternatiofial dealings, so^thab we 
may look forward to the time when* international stahdhcC 
specifications wiH be accepted alLwer the wacld; A 
beginning was made when the Association IflMK 

dured In 1861 the C G S system omktrical unite, 
since that time, have been adOptSd Tirternatfo na ^i % 
further step was taken at the St« Loult EkkteWQtt W' 
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lotvutkmal Eleotn> 4 «chnkal Commltrion 
nWlUt lintQ Mog 

4 «>«twy slgnMcant circnrtiiio« that it hu been 
i immmry for this ooiiiiiiliik)ii to atfociiite 
Me brondhn of its activity with the Engineering 
dwii Coininii|ee« and it Is not unreasonable to expect 
■urh * Joint l 4 ematlonal action will gradually extend 
ad the field of electricitv 


^ rORESTRY EDUCATION ITS IMPORTANCE 
AND REQUIREMENTS ‘ 

f f^OPOSE to deal to-day with a brief exposition of 
the peinti on which the s yatem of forestry education 
da haaed. It will be of Interesti 1 thlnk^ first to glance 
IMf at die training to be obtained at sonic of the 
'EiNd^n foreetry srhooti, and the facilities provided for 
If We will th6n conalder some of the things the 
atttdent in forestry must know, and in this connection 
j|Us ce briefly ar a few of the duties which confront the 
nmt officer In she course of hli ordinary work In India, 
eonduding, finally, with a review of the present position 
vf^the tmlvcnlty as regards forestry training and the steps 
vhM require to be taken to enable us to send out the 
daea of Bsitlsh forester which U already required In many 
uf our colonies, and for which we trust there will soon be 
a dnutnd in the British Isleii 

A few years ago, whilst on furlough from India, 1 made 
*a tour of some of the forestry colleges and bchooU of 
Mnmupm, my object being to study the lines upon whlih 
the Continental system of education was based and thi 
methods they adopted to iombine a proper proportion of 
*ttwetical work with the theoretical instruction given in 
OM clets-room In the course of my tour I vislteo Pbers> 
Mdde, Tharandt, Aschaffenburg, and Munich Foiestry 
Behodla In Germany, the Imperial Forestry Institute at St 
PderriMirg, the /^ncultural and Forestry Institute nt 
VkniM, and the fine French Forest Schml at Nonty 
That tour was an education in itself Briefly, 1 muy sum 
np the results of my observations as to the essentials for 
the tuition of forestry thus ->-(1) a strong teaching stoff, 
(*) good museums, (j) a forest garden and forest eduta- 
tmal woods 

(») The InstrucHonal Staff —The study of forestr> so 
depends on a number of cognate subjects, such os botany, 
Onamlitrv, geology, zoology, surveying, and forest engineer- 
that It Is essential that the student should bf 
given first-class courses In these matters Excellent rour<its 
mn given in all the Continental colleges Thire remains 
the subject of forestry Itself, comprising the various 
'branches of silviculture, forest mansf^ment, forest valua> 
tion, forest protection, forest utilisation, the law of the 
forests, and procedure and accounts lo lecture on these 
various branches, the best Continental colleges ret iin tiu 
services of at least three men, professors and abSistants, 
many of the former having world-wide aputatlons in their 
various branches Ihese men ore also often responsible 
Jar their own departments of work m the school forest 
garden and instructional fores A Their work, as we bhdll 

sw, falls under two heads They deliver courses of 
Ttetures in the lecture hnll, and they conduct the students 
on the excursions made Into the woods to illustrate these 
lectures, and person illy supervise every piece of practical 
'Mrb laid down for the student to do Since the minimum 
tine in which a student can finish the forestry course is 
two years, the professor requiren at least one assistant to 
voodttct a part of the lectures, for the Junior and senior 
pdudenti are both necessarily attending courses at the sime 
tliu, and one lot ma> be In the woods whilst the other 
io 'In the lecture hall At the well-known Forestrv School 
JttUanIch, the home of a number of famous foresters, the 
Vtrioui branches of forestry science are In charge of three 
fttOftMors Prof Maver takes allvlrulture, forest utlllsa- 
Wi, protection, and foreign forestry. Prof Endres, forest 
administration, valuation, and finance, whilst ProJ 
'gjMwer lectures In forest management and working plans 
miaiAtiDn of Increment, and yield Each of 4he professors 
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U respdiHrible Jor the excursions, laboratory and pracHcai 
work, of their various courses 
(3) Baod tfttscttMJ —^The educational value of a good 
museum it fully recognised It need not be enlarged upon 
here Forestry it peculiarly a science the tuition of which 
on the one sloe and assimilation on the other Is dependent 
upon two essentials, a thoroughly efticient system of 
praitical work, and up-to^ate, h ell-planned museums 
exhibiting in a simple and efficient manner the varunts 
details connetced with forest work 
bo Important Is the museum a*> an adjunct to tha 
efficient teaching of forestrv that we hnd in all the Con- 
tinimai forestry collefles that considerable sunu of money 
have been spent on this part of the equipment alone, and 
Vft in some Instances, although with treble the space avail¬ 
able here in Edinburgh, the cry was often that more room 
was required Where all Is so good it is difficult to 

r tirulartse, but as examples of effliiencs In this respect 
will instance the museums at the horetto behoof of 
Nancy In France, the Imperial Foreslrx Institute In St 
Petersburg, and the Forestry College at the Umveriitv of 
Munich The latter, so far us its building arroramodatlon 
and musoums are conn rned, forms the nrorest parallel to 
the position of Edinburgh Uni\cnilt\, and It alU be of 
interest to glance briefly at the accommodation provided 
1 he Forestry College at Munich forms part of the 
Universltv of the town and State, and lonslaerable kums 
of money were spent a few \ears ago with the object of 
bringing it thorouphh up 4 o-dato Fhc buildings devoted 
to forestrt instruction are two In number, both situated in 
thi grounds of the University 
The new building, which was opened about the year 
■900, Is the mobt perfect institution of Its kind that man 
I'ould have devised Ihe wholi of the Inside finings are 
of wood, highly polUhed parquet flooring being used 
throughout, whilst the rooms are handsomely paneltfd with 
various kinds of woocK The chemii al, niineratogical, 
metf-orologiCBl laboratories, Ac are In the basement 
foiest surveying, mathematics, and forest-wood museums 
on the first floor, and forest implements, forest products 
and iTKxlets and diseases of woods on the next floor Each 
of these branches or ckpartinents of Micnce has Its own 
museums, one or two rooms as ire required, Its own 
laige lecture hall, with proft'ssors' and assistants' rooms, 
laboratories where required packer’s room, Ac 

The space desoted to forestrv pure and simple is anmie, 
no fewer than five large rooms and halls being devoted to 
the exhibition of the collections alone, those of 1 nch branch 
being exhibited alone 

This brief desinptlon will show that there is hi tie fault 
to he found with the arrangementb and spare dtvoted to 
this wonderfully efficient ton strv college With such 
equipment there if every Incentive to professor and btudent 
alike, not onlv to work, but to undertake research work 
In the various branchea of forestrv In the Bavanan 
University the Stale pays for the upkeep of the major 
portion of the Forestry Department, ana in icturn the 
Government reapk the advantogeh derived from the vrrv 
important research work and experimental work In which 
its profetsors, many with great Furopran reputations, 
spend all their spore time 

(3) The Forest Garden and Educahonat W oodi—We 
come now to our third essential to the proper teaching of 
forestry, the forest garden and educational woods It mav 
bo said at once that the subject of forestrv cannot be 
taught by the professor or assimilated b> the student unless 
cflirient Instructional woods are available to which the 
student can be taken during the lecture course ss well 
during the practical course, to be shown eve object-lesson 
of what he IS told He should be shown m the woodk 
what he is toM in the lecture-room, and taught to observe 
for hlmaelf—that first and most Important of the lessons 
of a foTfster These first principfes of the education of 1 
forestry student are well understood on the Continent, and 
are ad^uately provided for ^ 

1 will give two instances out of manv T^e Germsn 
Forestry Arademv of Thomndt is situated not fa- from 
Dresden, in Saxony The school Is providixl with a fi 

J [arden and demonstration forest, forming a (ompart block 
n Its Immediate vicinity The forest gardin is sUuited 
on a hin-«ld« Intmedlatriy behind the school The hill- 
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aide ii ^rrraccd into beds, which contun Home iSoo different 
aperies of treea, shrubs, perennials, and annuals of various 
kinds, both indigenous and exotic This garden serves as 
a forestry and DOtanical garden, and is an exceptionally 
fine one, covering an area of about i8 hectares Ihcre is 
a forest nursery Tn the garden managed on most up*to-dote 
lines 

The school demonstration forejits adjoin the forest 
garden, and are kept im < ntlreh for educational and 
demonstration purposes They ore situated in a hilly area 
presenting ever-varying conditiooN, aspeiis, and vanattons 
in soil, thus allowing of a variety of object-lessons with 
different species and mixtures bting pri seated to the 
student 1 or ex impli, ihesf woods contain spruce and 
beech with birch In mixture spruce and silver fir, or the 
two latter with birch Or again, there are woods 

of spruce, beech, Scotch pine, silver fir, larch, maple, 
birch with maple and various mixtures, ash (pure, ol^ut 
thirty yiars old), aldrr (in wet va]1e>s), oak. and a little 
4 ^hcu 1 us there are some most interesting mixtures to be 
seen doing n mark^ibl} aell, and forming un Idcsl of whit 
demonstration woods should be The. steep slopes of the 
hlll-sides arc worked under clifferent sylvic ulluruJ svstems 
to the area of tableland above, where the woods are clear- 
cut and naturally regenerated or sown or planted f xotics 
are being I irgely introduced, and thousands of plants are 
sent out nnnualW from the forest gnrdc n and nursery in 
the demonstration area into the forests nil over Saxonv 
Fencing of young planted ureas nnd other vku>s of protect¬ 
ing voung plants from deer, &r , are to be seen In practice 
in the wcxmIs I ime will not pi rnilt of my dwelling upon 
this excellent educntinnal demonstration urea, but from 
his earliest course m the lc?cturp-room the student is taken 
out week by week Into the forest garden or woods, and 
with hiH own hands karns how to trench, sow, plant thin, 
and fell and measure up his woods, is taught "to dis¬ 
tinguish the different species of tree, and how they diffir 
m their n quire nienis of soil light, moisture, is shown 
on whnt thf foundatHins of svlvirulture depend, nnd Is 
groduallv kxl step hy step and stage by stage, to under¬ 
stand nnd grasp both the Ihetirv nnd pnictici of the various 
branches of the lore of the woods compnwd in forestry 
1 should like to give onother Jnslnnce of this iHlucntion d 
fonst The Imperial Institute of honstrv it St Pchrs- 
biirg IS probablv the lnrgin.t forcsetrv college m Furc»pe 
Thi students numlier 500 all training for thi <ontroIlin{ 
staff In addition, there arc thirtv-three lowir-gnde 
nrhooU cont immg fifteen students apics:*, from vchich the 
ranks of tin fonst rangrrs and upper gu irds ire filled 
Attached to the institute at St Petersburg are two edun- 
tlonal forests the one 14 versts (q miles) from the capiid, 
the other, nnd larger, bo versts (40 miles) nwav At each 
of them buildings are maintained for housing the professors 
and students during their visits Portums of rverv summer 
are spent by the students in these woods occupasl In pru- 
tirnl work Phi woods are 1 ntirely under the manage¬ 
ment of the director of the college, as is the case at 
fharandt, and are managed on siniilur lines nnd solelv 
for demonstration purposes 'llie dirwtors it both these 
places, as also the forestry professors (and this appUc's to 
many of thr Continental colleges), un all practical men 
who hnvi themselves been through the mill of executive 
work, have themselves held charge of large areas of woods 
worked entirely on a commercial basis nnd are therefore 
in a position to nee that the Instruction given to the 
studentn is such as will return full value to the State or 


pr^neror who employs the men leaving thi.ir Institutions 
This is a point which 1 think worthy of thr most serious 
roiisideratlon in this country Too great stress cannot be 
laid on what are, after all actual facts The excellent 


and remunerative results of forostrv In I urope, which we 
also wbh to arrive at In the British Isles, are solrly the 
result of the studv of higher forestry both in the woods 
and in the laboratory Practical foresters can only be 
succq|sfut in proportion to the knowIcKige they themselves 
poisess or which is imparted to them bv those who know 
Wo can learn from other countries a great deal, but the 
application of what we learn must depend on ourselves 
ai^must be curried out by ourselves 
vvV have now seen what the Continental forestry colleges 
consider the essentials to the proper tuition of forestry as 
a science, and have shown how the student is gradually 
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ted, not only to assimilate the theoretical portlonv of fb« 
study in the lecture-room^ but to take with him irtfat he 
has absorbed there and apply it practically in the 
We have seen that these practical object-ktaoni > mutt 
begin with the student's find lectures, that he must be 
taken Into the woods at the beginning and be shown* 
b> step, that what hr Is being told mghe tecture-room is 
not so much matter to be studied for an examination aiul 
to be subsequently forgotten when his text-books and notd- 
books are thrown aside after the ** paSs '* has been gained 
It has been said of the forester that he is atwa>s at schopt, 
from the moment he first enters the lecture-room to com¬ 
mence his first course to the end of his life, and tluMe 
of us who are foresters know this to be true Our text¬ 
books and lirture notes nmaln our trusted friends to the 
end, und ns we grow uldir and have bod a more extensive 
practice and cxperknct in forestry we grow mon dlffideitt 
about expriRNin^ drfmlte opimons and la>ing down the 
law on tne subject of tht life-histnries of our friends the 
trees hor the trre is virv much like the hum in being 
Hf has hiH wonts and rpquin mmts, his famies for par- 
tkulnr nsjiects urul localities, for certain soils and degrees 
of light, moist urr heat, and shade 

Ml these the forestir must know and studv, and even 
then hiN fuslldious friend wilt ofti a discover something he 
dHliki*s, and refustk to grow The forester has to set to 
work to hnd out what t1ii< something Is, ond moimwhlle 
ull ht has done is a failure —1 failure, that U, unlcM he 
IS u thoroiighlv tr lined m lentlfii man As kikIi he will 
turn his fiiiiures lu ouount for he will plact them on 
reixird so that he ind others like him may m t to work 
to get at the n asnns for the failure of a crop which, so 
fxr IS human forethought was capable of doing, had been 
given (.very chance Mow much sound practical know¬ 
ledge and obNervations havi been lost to the foresters all 
over the world by this regrettable neglpct to phre upon 
lecord their fuUun*s Almost more valuable an they fo 
record than the suciesses, to the forester hr more valu- 
abk Ihis IS one of the spots upon which thi scientific 
forester can plaie a fingi r in the British Isles Had one 
a full or I ven a pxrtlnl, record of all the failures of the 
past how tnuih slmpU r would be tlie task at present 
filing tiv n ition of gtUing Its forestry house m order 
Stoiland IS more favourably situated and in x better ' 
jKiKition as reg irds woods of a high educational value 
rhsn nnv other portion of thr British Isles for undertaking 
this nrcisharv nsennh work There are woods m Scot- 
hnil m mv of them known bv repuU, others less well 
known, in whuh the studmt on his practicnl course can 
li urn a great deal nnd in which work of high importance 
to nfforeslation in the British Isles can be earned on 
Fdinhurgh is very favnurablv situated for pirticipiiing in 
this pionetr work, and has every intention of tiking her 
share in it 


VNIVERSJTY AND EDVCATJONAL 
INTELLIGENCE 

CxuBRinCR —lo-dav, No\*»mber 10, Graces will be offered 
In the SinatP proposing that the offer of the Worshipful 
Company of Orapors to in-ct n new phvsiological labora¬ 
tory at Cambridge be gratefully accepted, subject to the 
conditions set forth in the lettrr, dated Fobruiry 11, 1910* 
from the clerk to the company, that o syndicate be 
nppointetl to discuss details with the companv, nnd that the 
Vice-Chancellor be authorised to convey to the court of 
assistants of the company the grateful thanks of the 
university for their munificent benefaction Further, that 
the Vicc-TIuncellor, I>r Mason Master of Pembroke 
College. Mr Shipic}, Master of Christ’s Cnllege, Dr 
I anglev, professor of physiology, Dr W M Fletcher, and 
K I ucas, of Innltv C^t^gc, be th< svndlratc appoIntcAv 
under the above mentiontf|£^race 

Apolientlons for the tetf^ of the Benn W Levy student¬ 
ship in blo-chemistry ihouid be sent to Mr K G Hopkins, 
Trinity I oUrge^ on or before Wedftefdav Novemb^ 30, 
IQ 10 Applicants should state their university standing and 
previous scientific experience, mentioning If they ore In 
receipt of any other endowment for research The studeod- 
■hip is open to members of the Unlvenltv of Cambridge 
who have been admitted to a degree^ or to metnberf of 
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dr Kdwnham CoUem who have acqulttad them- 
IdlVdi w u to have deterved honoun and have fulfilled the 
doncDtlona respecting length of residence which members of 
^ mitverslty are required to fulAl before being admitted 
to a degree 3 he annual value of the studentship is icol 
The sbHUnt, luring his or her tenure of the studentship, 
shall prosecute orlmnal research in bio-chemlstrv, and shall 
Aot engage In such other woiic as in the opinion of those 
catnisted with the administration of the fund would 
aerioiitly fnterfere with hJs or her original inquirlM The 
appoJiitnient will be for one or two years, at the option of 
tna fflanagera 

Notice Is given that a prise of 50L out of the Gordon- 
Wigan fund will be awarded at the end of the Easter 
term, 1911, for a research In chemistry, of suflfident 
merit, carried out in the Unlvmlty of Cambrige 
Candidates for the prise must hsve taken Part I of a 
Tdpos eumination, and be under the standing of M A 
The research may be in any branch of chemistry The 
dissertation, with the details of the research, must be sent 
to the professor of chemistry not later than June 10, 1911 

The local examinations and lectures syndicate Is about 
to appoint an assistant secretary for euminatlons The 
porson appointed will be expected to enter on his duties not 
later than January i, 1911 The appointment will be made 
Jn the first Instance for the period ending March 31, 1912, 
at a stipend of 400! a year The post will after that date 
be held during the pleasure of the syndicate, and the stipend 
wilt be raised bv annual increments of 2^1 to ^ooi 
Graduates of the university who desire to offer themselves 
ns candidates are requested to send their names to Ur 


Keynes, Syndicate Bulldlngi, so as to reach him not later 
than 9 a m on Monday, November ai 
The Vice-Chancellor givoa notice, on behalf of the 
Board of Geographical Judies, that Mr R T GUnther 
has consented to deliver a lecture In Cambridge on Friday, 
November 11, at < p m , on Earth Movements of the 
Italian Coast The lecture will be given in the Sedgwick 
Museum and will be illustrated by lantern slides Members 
of the University and others are invited 
The Regius professor of phvslc gives notice that Prof 
Osier has consented to deliver a lecture on November 17, 
at < p m , In the large theattc of the medical schools, on 
** Meaical Education in France '* 


Oxford *-The congregoSkm of the University of Oxford 
had before it on November S the first of the Important 
series of statutes framed by the Hebdomadal Council m 
pursuance of the comprehensive scheme of reform initiated 
by the Chancellor, Viscount Curxon The adoption of the 
statute, which deals with the constitution ano powers of 
the boards of faculties, including that of mathematics and 
natural science, whs advocated by the President of 
Magdalen, the Master of University College, and Prof 
Geidart Its provisions wera sharply cnucised by the 
^\arden of All Souls and the Master of Balliol, and its 
rejection was recommended by Prof Holland and the 
President of Corpus The preamblo was earned in a full 
house by a majority of rather more than two to one, but 
there Is no doubt that strong efforts will be made to modify 
the effects of the statute by amendment, especially those 
of its provisions which deal with the composition of the 
eiectofata and with the control exercised by the University 
and colleges respectively over the subjects and methods of 
iostructlon 


The tenancy of the weU^nown house in Broad Street, 
k>ng the residence of Sir Henry Acland, has lately been 
Acquired for the Oxford School of Geography When the 
n sc a ss nr y arrangeuMats have been completed, the house 
will contain* a library, reading-room, and collections of 
maps, views, and models Part of the premises will be 
fitted qp for the use of the Belt lecturer In colonial history 
(Mr, W L. Grant), and accommodation will be provided 
for purposes of geneni geographical inatructmn and 
rs ss ar ch. Hie whole will be under the direction of Prof 
A* J Herberteoiit This much-needed development of the 
fbOffitlea for geografdiictl studies In the UniversI^ has been 
,q»Me possible by the generosity of Mr« Balleir, of Johannes- 
Vho hqa given 500I. towards the adaptation of the 
*-a, and Am promlsM 250!* a year for five years towards 
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Mr O G S Crawford, of Kebk College, has been 
appointed junior demonstrator in geography for one year 
Mr G C Robson, formerly exhibitioner of New College, 
has been elected to the vacant Naples biological scholarship 
lately held by Mr J S Huxley, of Balliol College 
Mr Selwyn Image, of New College, who has rrcently 
delivered hla inaugural lecture as Slade professor of fine 
art, is a well-known student of the microlepidoptera, and 
Is at present a member of the council of the Entomoloffical 
Society of London The seal of the society, which Is a 
work of great artistic merit, was designed by the new 
Slade pro&sor 


lo encourage further interest In the itubject of oceono- 
giaphv. It has been decided to invite the members of Dr 
Bruce's class In geography at the summer school at St 
Andrews this year to write essays on certain aspects of 
oceanography, and to submit them at the end of next 
spring The essays are to be oi> one or other of the follow¬ 
ing subjects —(a) on the effects of wind, temperature, and 
sallnlt\ on the circulation of the ocean, or (b) on the ques¬ 
tion of continental connections The loinpetltlon Is only 
open to members of Dr Bruce’s class, and the essays must 
h** lodged with the director of studies on the last day of 
\prU, 1911 Iwo prizes will be awarded, viz two sets of 
the report on " The Scientific Result of the Voyage of the 
s y 5 rofia during the Years iqoa, 1903 1904 ** The two 
successful essays will be publish!^ either by the Scottish 
Oceanographical Laboratory or in the Sceffirh Geo- 
graphtcal Maga§ine 

Thb Bhctfical RevUw In its issue of October ai directs 
attention to the great falling off in attendance at the even¬ 
ing classes of our technical mhools which occurs during 
the course of each winter session It contrasts the eager¬ 
ness of the prospective student in consulting the tcacners 
as to his course, In buying the text-books, and in making 
all his arrangements for strenuous work during the forth¬ 
coming winter evenings, with his tired and weary look and 
his vain attempt to follow the explanations given by his 
class tearJier tnree months later For this change, sheer 
fatigue and inability to stand the strain of perpetual day 
and evening work are responsible and the Review charges 
the evening-school authorities with attempting too much 
and demanding attendance on the part of students for four 
or five evenings per week It points out that undue strain 
can only be prevented by a rHuctlon of the evenings of 
attendance to two, or in exceptional cases to three, per 
week, and urges the authorities to take this step as a 
means of improving both day and cycling v^ork of the 
students who attend their evening classes 

The Dukk of Connaught on November q laid the 
foundation-stone of the new University Hall of the Capo 
University The council of the University presented an 
address, In which the hope was expressed that the union 
now accomplished in South Africa would lead to the con¬ 
version of the present Cape University into a teaching 
university for the whole of South Africa, by Incorporating 
existing Institutions of higher education as constituent 
colleges, and by creating chairs for those subjects for which 
no single college could provide In replying, the Duke of 
Connaught said he trusted that the funds necessary to 
convert the Cape University Into a groat teaching university 
would be forthcoming At a unlversltv lunch^ held on 
the same day, Mr Malan, Union Minister of Education, 
announced that Mr Otto Beit hod agreed to divert the 
sum of soOiOOoL, bequeathed bv the late Mr Alfred Belt 
for the foundation of a unlverifty at Johannesburg, to the 
creation of a great teaching university at Grooto Schuur, 
the estate of tiis late Mr C^il Rhodes outside Cape Town 
It Was also announced that Sir Julius Wernher hat 
promised to make up the amount to a total of 500,000! 

A NEW engineering laboratory was opened at the 
Darlington Teohnlcal College on October ao bv the Hon 
C A Parsons, F R S During the course of his address 
Mr. Parsofia said tiiat In the early part of last century 
engineering was principally guided by traditional rule and 
trade knowledge, handed down from father to son and 
from matter to apprentice Engineering hat f^du^ly 
aasumed a more important place, its field of operatloni has 
bececse wider and more complex, and It has become 
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imperative to Institute, Instead of the old and primitive 
methods, systematic technical training for young men 
There Is prwibly no field of work In modern times where 
so great an amount of well-ordered experimental Invest!- 1 
gallon hat been undertaken as In engineering Referring ' 
to the advantages of engineering workshops, Mr Parsons ; 
said that knowledge, more espedally of the practical kind, I 
must be acquired when a man is receptive, and at such | 
an age when Ideas and (mpreastons become so ingrained 
as to constitute Intuitive and guiding principles In after 
life In the engineenng laboratory students are brought 
face to face with materials and machinery for dealing 
with and discovering principles, they gradually acquire a 
familiarity with practical engineering and the power to 
think In engineering materials, and to form a mental pic¬ 
ture when it Is necessary to design a new or Improve an 
old machine or to design new methods of work Such n 
training fits a student to go out Into the world with mind 
and eyes alert, ready to acquire more knowledge, and fit 
to command suctess In most branches of engineering Hy 
the help of good technical training a much larger propor¬ 
tion of men of high standard are produced than former!)— 
men of knowledge capable of talcing the lead and com- 
manding, and able and willing to deal fairly with their 
subordinates 

I11R executive council of the County Councils' Asiotla- 
tlon has made a sarles of recommendations with regird 
to rural education They follow the main lines of the 
proposals of the Departmental Committee on Agiicultunil 
Kducatmn, which reported two years ago Among other 
planR, the council cncaurages the formation of separate 
ngrltultural committees appointed by the county education 
commiueps Another propiiMal is to appoint, in consulta¬ 
tion with the agricultural college with which the countv 
may be associutiHl, a resident agricultural instructor and 
adviser ut a salary of not less than 500/ per annum, who 
Mhnil be under the €tintn>l of the county council The 
duties of this olflLpr will be to give courses of lectures 
during the wlnUr months, to supervise experiments '\nd 
demonstration plots, to visit farms, small holdings, or 
allotmenu, and advise as to the appearance of disease in 
crops, insect pests, and on other matters, to meet Iwidips 
of farmers at local exhibitions and shows for the puntoM* 
ol discussion , to organise classes for Instruction In farm 
Itfbour subjects and prise competitions in connection with 
Huch subjects as hedging, ditching, and thatching, ind to 
advise the committee as to the establishment of perimneni 
centres for agricultural instruction It is also suggested 
that each county should organise, with the aid of the 
agricultural adviser, developments of a seml-educatlonal 
character In connection with coopi»rative small holdings 
Instruction in pig-breeding, the establishment of poultry 
societies for improving breed and management, the pro¬ 
vision of Initruclinn In bee-keeping, the cstabHshnv iit of 
denrumstration small holdings, the provision of a central 
nnint) garden with demonstration and experimental centra 
for horticulture, and the provision of a demonstration 
farm of 100 to loo acres, which might be used later as thi 
nucleus of a faim Institute The assormtion estimates 
that aoooi per annum will be needed as a commencement, 
and suggests that an apol(cation should be made for a 
grant of this amount The nssnclation has adopted the 
view of the Departmental Committee thot “ agricultural 
fKluiatlon \n of such vital importance to The United 
Kingdom that no effort should be spared In making the 
provision for it ns full and complete as possible,'* and 
that a complete system of technical agricultural eduntion 
IS the natural corollary to the vast sums spent on 
1 Icmentary cducJition in the rural parts of the country ” 

SOCIETIES AND ACADEMIES. 

London 

Roval Boefety, Novembar 3 —Sir Archibald Geikle 
K C B, pcedBant, In the chair --Sir D Bruoo and 
others (i) Trypanosome diseases of domestic animals In 
Uganda II —Trypanosoma hrucet (Pllmmer and Brad- 
torf) (a) J.rypanosome diseases of domcatic animals In 
Uganda Vi —Trypanosoma vhax (Zlemann) —H 0 
^isifVior, W B rnr, and H S RmBm Further results 
of the experimental treatment of trypanosomiasis being 
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a ’pfogresB report to a committee of dM Royal SoclMy^ ^ 
This paper nves detailed results of the oonnmiation of 
the work which hw been going on under the dlrccHon of 
a subcoouAittee of the Royal Sraely, The general results 
have confirmed an ofrinlon which the authm hove before 
expressed, vlx that antlinony Is a more powerful trypano-^ 
doe than arsenic, and that such cooipOunds os they have 
tried have not ^wn such severe toxic effects Os some 
arsenic compounds have But there ore unpleasant effects 
produced fvarylng according to the animal used) by antf- 
mony, suim as sloughing and necrosis at the seat or Injec¬ 
tion and severe pain, so they have devoted considerable 
time io the study of new methods and new forms of 
antimony Finding that In dogs the subcutaneous and 
Intramuscular administration caused pain and sloughing of 
the tissues, intravenous Injections of the salts were trkKl< 
The elimination of the antimony was so rwld, however, 
that, beyond prolonging life, little good effect was pro¬ 
duced, so that eventually the Injection of the metal itself, 
in state of finest dlvisloa (devim and prepared for them 
by Dr R H Aders Plimmer, of University College), wait 
tried This is taken up by the leucoc y tes, and Is Gradu¬ 
ally transformed into some soluble compound, and their 
Idea was that perchance It might be carried to parts of 
the body not easily aiccssible to other methods of adminis¬ 
tration The results so far hove been, on the whole, more 
satlsfactorr than those of any other moans thev have 
tried, but the technl^e m many animals Is difficult and 
there have been difficulties in the preparation of the 
antimony Although putting a metal into the circulation 
sounds impossible, they have not had any case of plugging 
of caplllones m rats, gulnea-fiigs, rabbits, dogs, goats, or 
horses Tt of course acts much more slowly than the 
salts, and takes from two to three times ns kmg to cknr 
the peripheral circulation of tnpnnosomes as subcutaneous 
Injection of a salt does But the excretion Is also much 
slwcr so that the blood and organs am In much longer 
contact With antimony than when a salt Is administer^ 

If carefully administered no irritation of the tissues is 
produced, and the vessel walls are not affected Animals 
appear to be more susceptible to overdosage than with 
salts, and It is curious that on animal with trypano¬ 
somes in the b'ood can be-tr well a dose which is fata! 

CO a healthy animal It has also been used intru- 
peritoncally successfully in rnts and rabbits A number of 
experiments have been mad< with silver salts, with nega¬ 
tive results In every ta»e A number of experiments have 
been made with two new compounds (one an araenic- 
camohor compound, one an orginlc anttmonv compound) 
kindly lent to them by Dr Morgan, of the Imoerlat 

College of Science, with negati\e results—Dr J W W 
and Dr H B PanttMun The peculiar 

morphology of a trypanosome from a case of sleepfng 
sickness, and the possibility of Its being a new specfes 
(Trypanosoma rhodesUnse) The main points of the 
papier may be thus summarised —(1) This tnmanoHome 
was first observed bv one of the autrwrs (J W W S ) 

In February In the blood of a rat infected from a case 
of sleeping sickness (a) The* patient, W A , infected 

in Rhodesia, had never been in Glosiina patpaks areas, 
though he hod been in areas infested with G morxitiuis 
and G fusca <3) The trypanosome shows long forms and 
short stout or stumpy forms with hardly anv free 

flagellum, hnt it 11 unique in that about 6 per cent of 
the forms have the nucleus at ths posterior (non-flagetlar) 
end near the hUpharoplast and in some cases actualh 
posterior to it (4) Surh forms have not been described 
before In any known strain of T gambiense (3) Pro- 
" longed search has been made for thorn In the stock labora¬ 
tory strain of T gambfense, but thev have not been found 
(6) They ore not due to the frying of the blood filma, 
bemuse they can be seen by infra vitbrn staining, and 
because dried films of the ordinary T gambiense strain 
do not show them (7) They are not degenerate, at 
division forms of them occur (8) Thev are not due to 
drag treatment, because the original ammalt were Inocu¬ 
lated before treatment wai begun (o) lliete forms ttlll 
persist In rats, guinea-pigs, rabbits, and monkeys (10) On 
morphological grounds the authors believe they are deal¬ 
ing with a new species of human trypanosome also 
causing sleeping slrkneM, for which they propose the nama 
T rhodesiense .—Dr F W Matt Note up^n tbs 
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iSAmlnitioo, with n^fttWe rMulta. of the central nervous ' 
Mteoi In a caae of cured human trypanoaomlasU A 
Nkh bekmglag to the 4th X A R. (agira thirty at death) 
iw found to bo nifferlng from tryputoKuniaAs In June, 
loogt and received treatment with Inorganic arsenic The 
VHg WH given ^ Intermittently for eighteen montha or 
fllhora, and pushed until toxic tymptomi of neuritis and 
maatal dullneaa rendered foruter energetic treatment 
ItnpOtslUe, trypanosomes were then no longer obtained by 
puneture of m glands Unfortunately, there is no note 
ol himbar puncture having been performed until a few 
months before death Sir David Bruce, in Droember, 
1906, MW this man, and suted that he appeared to be in 
eaoeflent health A year later he was seen by Captains 
Haiherton and Bateman, who reported no symptoms of 
sleeping sickness They made a very careful Investigation 
of tile blood, both by microscopic examination and by 
experimental injection into monkeys, the results were 
nefpttive In June lumbar puncture was performed, and 
17 c c« of fluid withdrawn, the centnfuged fluid 
snowed no lymphocytosis or trypanosomes, injection of 
the fluid into a monkey was followed by negative result*^ 
The patient was attacked with pneumonia in August, 
and died three days after admission to the hospital 
Poti morUm the brain was found quite normal in appear¬ 
ance, and there was no exceu of fluid Histological 
Examination —Sertlons were prepared of portions of the 
cerebrum, cerebellum, and medulla oblongata by all the 
methods which the author had previously adopted for the 
examination of sloeping*stcknefcS cases He found no trncp 
of the characteristic meningeal and perivascular inhltrn- 
rion nor of gliosis It may therefore be asserted that this 
case proves that human trypanosomiasis is rurablp but it 
does not prove that kteoping sickness is curable, for the ) 
author contends that the diagnosis of ** sleeping sickness " I 
can only be made when there Is a proof that the trypano¬ 
somes had invaded the sub-arachnoid spate The tissues 
were forwarded to the author by C A Wiggins, the aiting 
principal medicnl officer of Uganda —Miss M P Plta- 
warnM The origin of the hydrochloric acid In the gastric 
tubules —Dr A Mardan and R V Noerla fV 
fermentation of galactose bv veast and veast juice (pre¬ 
liminary communication)—W M Thomton The oppo¬ 
site elfvtrlflcation produced by animal and vegetable life 
— R KhPlcpwtrlek A remarkable pharetronid sponge 
from Christmas Island 

Challenger Bncietv, Op»i>W-r a6 —Hr A E Shipb y m \ht 
chair—Mr laiiand exhibited and made remarki upon 
PtluUna jeffreysit, a rare species of Forammlfera dredged 
west of St Kllda by tiie Go/dieckef, which had only been 
recorded once since lU discovery by the Porrupfna In i86q — 
Mr Tata Rwean discussed the evolution of the flat-fi<.hei», 
svhich he regarded as asymmetrical per-hes, from somf 
form not unlike Psettodes, indifferently dcxtrol or slnistrnl, 
had arisen two well-marked groups, and each of these 
hod split into two senes, a smlstral and a dextral 
Parker’s researches on the optic nerves had made it tlenr 
that reversal to the asymmetry of opposite sign w is 
secondary in the Pleuronw tidiev. 

Paub 

Acadamy of Sclencaa, Octohei 11 - M Piesrd m 

the chair —^The president announced the loss by death of 
M Gemet—Henri DoturllM Some cases of ddapt,Uion 
The origin of man A discussion of some modlnralions 
produced in varloub spmev by change in the Vondiiions 
of life, including changes which may possiblv have bien 
produced In the anthropoid apes by lower temperature, 
reduced rainfall, and consequent destruction of fonsts ^ 
M 0 «nrlR Observations of the flew Cerulh planet 
(KU) iqto, made at the Observatory of Marsel lies with 
the Elchens equtorial of 26 cm aperture Observations 
Are given for October ai and aa, and also the positions of 
the oonparlson star—H Laroew The extinction of the 
ffisoontinuitlei by reflection at the extremities of a tele¬ 
graphic lino In a ptipvious paper the expressions for the 
potinilal and current on a tefegraj^c line of indefinite 
Wdgih were gWen, the case of a line of limited length 
la Wqriced out In the present communication —G A 
ifMMHalMh The Influence of the magnetic field on the 
duration of the lines of the spectrum emitted by luminous 
In tho electric tpanc In a magnetic field the 
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duratKMis of nearly all the lines are diminished, and the 
intensity of the action on tho different lines appears to be 
selective Nearly all the lines diminish in intensity except 
in the immediate neighbourhood of the ele^ode 
Georges OlMdo The preparation of argon Compressed 
oxygen prepared by the fractional distillation of liquid air 
IS now on article of commerce If the proportion of 
oxygen is more than 95 per cent , as Is always the case 
In practice, the chief impurity Is argon, the volatility of 
which la Intemlediate between that of oxygen and that of 
nitrogen Since tha oxygen Is very readily absorbed, such 
a mixture forms an advantageous storting point for the 
preparation of argon —L Oi^ osmotic equllibnuin 

of two fluid phases —M, DavIR A method of analysis of 
fatty bodies by the serration of the solid fatty acids 
from the liquid acids This method Is based on the fait 
that, at a temj^ature of 13^ to 14° C , the ammonlacol 
salts of the aoUd fatty oetda are absolutely Insoluble in a 
large excess of ammonia, whilst the ammonlacal salts of 
the liqulS^ acids are completely soluble Results ore given 
of the appDcation of tne method to the separation of 
stpanc or palmitic acid from oleic acid —G Dsuwmm and 
H Root The synthesis of ketones in the tetrah> dro- 
aromatlc series Cyclohexene Is treated with an ui>l 
chloride in presence of aluminium chloride, and the nro- 
! duct of the reaction heated with an excess of dklnyl- 
: jniline The physical properties uf four ketones prepared 
I b} this method are descriM Rourquotot and M 

I Rrltfol A new sugar, verbascose, extracted from the 
root of I rrbafcum Thaptut The mode of extraction 
employed is given in detail The new sugai is inalogous 
to stuchyose, of which it would uppeor to be in isomer 
and from which it differs by its hlgiier mriting point ond 
ils greater rotatory power, it gives levukwe, glucose, and 
giilactose on hvdrolysls —G Priodal and h OrauidjMfi 
I Iquids with focal conics Liquids of the group of eth> I 
jsoxybenxoate are characterised by the existi m e of groups 
of fiKai ixmics in their mass or ut tholr suffice —I' A 
DafiRMrd Two lower organisms mit with in the 

Rosioff labaiator) —A Imbwrt 1 he influence exerted 
bv pain on the form of ergogrnphic diagrams of fatigue 
— 11 Tnio and (. PMv Ihc experiment il and chemic il 
ocular aition of bitumen dust ond vapoui Bitumm dust 
I an rapidly produce various lesions of the eye in man 
I he condition of the eye before exposure is an importnnl 
picdlsposing cause, and the action of sunlight Is also 
prejudicial The lesions resulting from th« id ion of 
bihinlen vapour upon Ihi e\e me c omp irutivi Ii slight 
—M UrbRin, Cl Real, nnd A PrIrw rho sti nhsation 
of water on the large vcale by ultra-violet light The 
water is caused to circulate spirally round a sniiice of 
light in such H manner that with a flow of ao cubic 
metres per hour the water is expoaed for three minutes 
to the rays With thix device complete sterilisation of 
wotfs- has been obtained with fin expenditure of twpnt> 
watts per ruble metre —Ch Omvlwr Tho duration of 
life in the Madraporcs —Henry Mmu The rytologv of 
Endowfrcf olbiconr—Y Dwptmt The geographUal distri¬ 
bution of the different layers recognised in Yun-nnii (Gi^ 
logical expedition, iqoo-io) —Julius Sohuatwr 1 he 
gixdogical age of the Pithecanthropus of the pluvial period 
ill Java From a study of the fossil plants collcctfd from 
the Quaternary deposits of Lasem, Java, the 
xble to confirm his earlier estimate of the age of Pilhrran- 
Ihropus If with Pemk tho age of Homo hetdelhcrgfnsts 
be taken as 300,000 years, Pithecanthropus lived at le^ 
400,000 yeart ago—Loui« Oantll Geological sketch of the 
m iHsif of K* bdana (Eastern Morocco) —E A Mmrtol 
The chasms of tho Pyrenees A short description of seven 
groups of subterraneon fissures, eighty-four In all, togellwr 
with a discussion of their < ffett on the water supply of the 
district 
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THE CELLULOSE AGE 

fDi# Chemie der Cellulose unter hesonderer Berdcfe- 
sichtigung der 1 extrl- und Zellstoffindusirten By 

Prof^ Carl G Schwalbe Erste Ilhlfte Pp 
aya (Berlin Gebruder BcM’ntrueger, igio) Price 
9 mk 6o pfg 

T his work is created by on opportunity, and in 
producing it the author hasi obeyed what in 
Another Walk of life would be a "call "'-(jorni'inv not 
having produced a text-book or systematic work on 
this subject, the hiatus is a sufficient rat son d*ftre 
for this publication llie author's quu1ific.itions us 
a worker in the field of cellulDse promise a worthv 
fulfilment of his task, and we may say at once, the 
volume before us—the moietv of the work to be com¬ 
pleted in and by a second volunTC, to appear at the 
end of this year—Is n weighty contribution to (he 
bterature of this itcction of organic chemistry 
The general title presages a s\stemutic treitnuiii 
of the subject-matter, but the plun and method laid 
down are not critically selective, und the result is 
rather a classified account of original investigntions, 
under sectional titles, such ns "Cellulose and 
Alkalis,'* "Cellulose and Acids,' "Cellulose and 
Salts," and “Colouring Matters" and “Oxidants," 
&c The second part of the volunit under the main 
title, "I>€rivatlvcM of Cellulose," deals successiveh 
with “ hvdratceUuloRes " “ h^drocelluloses," “o\y- 

celluloses," “hydraccUulohCs," “acid celluloses," &c 
The result is in ctTect a compilation, an edited 
bibliography In recording this general impression 
we do not wish to detract from the value of the book, 
we merely note for the benefit of our feJIow-studcnts 
that there is a certain nonconformity of its mntier 
with the title, and the promise of a pioneer work, 
which it contains, is still unfulfilled The sub-title, 
"with specuil reference to the textile and wood pulp 
(xellstofT) industries," also fails to impress itself upon 
the plan or method of treatment, and therefore a 
dominating technical aim or LetlmoUv is no more in 
evUenoe than the critical snentific The second 
volume yet to appear mav modify these impressions, 
but w*e do not anticipate that the work will nkc 
rank otherwise than as an exhaustive bibliographical 
record If we infer that this mav be the author's 
intention, it is because we have no special or self- 
reveoUng preface (Vorwort), only a general introduc- 
rldn (SuUettung)^ and the read^ is left to form his 
oondiulons 

Following the short introduction in which tech¬ 
nical rather than scientific generalities are prominent, 
we are confronted at once with the full complexily 
of o^uloK In the title of section i, “Die BaumwoIIc- 
OpfiitfcM Lyft und Licht" To open with the 
probfauia connoted* by this title is indeed to build 
the top, upon foundations laid irt tlje nlr A 
0 priori analysis challenges all wc know ^2 n 5 
A «wdl-deftned es^pate of wdiat we do not know pf 
^wtluleos M a chemical IndlvkUiaU in being The 
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next sectioni " Baurnwh^lecellulose und ElektriziUit,” 
continues to occupy the reader with problems of much 
comfdexity and obviously of the moat general import. 
The phenomena and reactions involved are those of 
the cellulose aggregate, of which nothbig can be 
affirmed Section 4, “Die Biumwollecellulose bei 
Wfirmeieufuhr," continues the study of the aggregate 
in relation to energy The senes of decompositions 
presented by destructive distillation are infinitely 
varied, und pyrogenetic products of resolution are 
genomlly the least simply related to the parent sub¬ 
stances or molecules, the author does not attempt 
this genealogical investigation 

We notice in passing that no mention is made 
either of the specific heat or heut capacity of cellu¬ 
lose, or of the physical phenomena, such as changes 
of volume and dimensions, within thr* range of tem- 
fierature—/ e up to 150®—which conditions the per- 
bistence of cellulose as 1 chemical indlvidunl Since 
cellulose nnd miinv derivitivcs arc now produced In 
the form of solids of regular und controlled dimen¬ 
sions, this important direction of physical investiga¬ 
tion IS openeil up 

The following and m un soctinns are devoted to the 
changes determined in the cellulose complex by the 
at (ion of ncid>, alkilis, .ind snKs and oxid.ints, and 
its relations to colcHiring matters and “mordants," 
generiilly to such compounds which enter into wh'it 
it IS now fash ion ible to tail ‘ adsorption " c*ombination 
It IS particularIv in the treatment of (he complex 
phenomena attending htdrniion, hydrolysis, ind cun- 
dr nsation, that the author should have adopted n 
critical method \ “genial" drawing is worth a 
volume of phologriphy, and if the author had trusted 
himself as impresMonist r ither th'in camera artist he 
would have used his great otiportunitv to more 
adequate purpose No clumist regards ‘hydrocellu¬ 
lose," "hydraccllulos'e," ‘ hydratcellulose,* oxyc*elIu- 
losc," as terms defining themical individuiN, they 
connote a more or lesh definite fxiuilibnuni of iition 
nnd reaction wnhln the cillulosc iggregatc, whuh is 
susceptible of infinitely yaried “schemes' of degrada¬ 
tion , these arc bolter classified in relation to the 
determining conditions than in terms of presumed 
end-products The alternative method, with the con¬ 
scientious discharge of the duties of an “ all-truistic ” 
bibliographer, leaves the rcadiT without mental pic¬ 
tures which arc the pleasurable reward of the dili¬ 
gent student Students of the natural sciences bewail 
a tendency to over-population of their book-world ns 
of other “worlds" The literature of cellulose is 
already of formidable dimensions, and vet its funda¬ 
mental chemistry can be net forth on the proverbial 
‘ half-sheet of notepaper ” 

The present phase of diffuae expansion in the re¬ 
gion of ‘ cellulose" and other typical colloids calls 
for a more critical attitude of workers nnd incestl- 
gators, both in the researches undertaken ind the 
extent of their records 

We may note in conclusion that the volume, in 
paper covers, weighs 73j grams It involves there¬ 
fore a considerable weight of cellulose^ and. more¬ 
over, the printing and finish of the volume are un¬ 
usually excellent. 
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DESCRIPTIVE MEtEOROLOGY 
Dei^cnpttve Meteorology By Prof WUlU L Moorei 
Chief of United Stales Weather Bureau Pp 
'tv)ii-f344 (New York and I^ondon D Apple- 
ton and Company, ipio) Price lar bd net 

A FEXT-BDOK by the Chief of the great Weather 
Bureau of the United States of America will be 
received with not a litde intercbl, and Prof \\ilk*i 
Moore, in 'lUbmiitlng this treatise, has had before 
hun the definite aim of providing the young men enter¬ 
ing the service of the bureau uith * a coniprehensne 
introduction u> moilem meteorology " We think that 
the author has in most ways successfuIN realised his 
aim, though the gre it prominence given to American 
methods and the researches of \merican official 
meteorologists make the work to some extent unsuit¬ 
able for adoption ns a text-book for studints In other 
niimtrir^j Fhe nuthoi wannly expresses his obliga¬ 
tion for latunble help received from miious colit'igues 
^ \bbe, Digeluvi Kimball, Henry, ( ox, and Huni- 
plireys -and the extent of this indebtedness will be 
appreci tied by those familiar with the u ritings of 
these spedahsts in the “ Monthly Weather Review" 
and in various oflicUil bulletins of the bunau We 
should havo been glad, however, If attention had been 
cJ reeled somewhat more fully to the splendid work of 
\ L Rorch, for a bcx>k such us this should be a 
source of inspiration to the student, and nothing in 
American meteorology U more inspinng than a con- 
sidrratton of the histor\ of the Blue Hill ObsiTvatory 
Fo indicate bncflv the scope of the work, we may 
MV that the science of meteorology is given the 
widest possible reference, and that great attention is 
devoted to the dinamics of the subject The opening 
chapters deil very fullv with such general questions 
as the co.iip<fsition of the earch’s ntmosphen, the 
physirnl condition of the sun and its relation to the 
earth's iitmosphere, and radiation waves in their 
different forms Passing to \ consideration of the 
vertkal and hori/omal distribution of temperature, a 
special chapter is devoted to an interesting study of 
the so-calM “isothermal layer,** where perhaps de 
Bort's term, "stratosphere," might have been adopted 
A discussion of atmospheric pressure and circulation 
follows—where Buys Ballot's name is not mentioned— 
and Bigelow’s work is summarised In considerable 
detail (Raptors on anemometry and the winds of 
the globe, on clouds, and on precipitation m its varioua 
forms, are good, but the international classification of 
clouds should have been included Then follows an 
admirable discuanion of weather forecasting, a chapter 
on meteorological optica, and a final one oil climate 
- Homewhat discursive, but excellent in its treatment 
of the influence of topographical conditions. 

Prof Moore U a master of the art of condenMtIon 
anS the fortunate possessor of a good sense of propor- 
tiem, and these qualities have enabled him to cover 
a wide field In a satisfactory manner The great 
^\ganisatlon the work of whi^ he directs touches the 
pnictical intemts of the people at many pcJnlo, and he 
IS at his best in discussing the practical problenis of 
weather hmoastlng, which are iUastrated by an exoeU 
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lent senes of weather mgpsi Again, his hdef dbAtS- 
sions of such questions of perennial popular Interest 
as the influence of forests on rainfall and the s up pos e d 
influence of the Gulf Stream on the climate of western 
Europe are exceUent It was perhaps well practically 
to exclude mathetnaiical formulae, but we think 
that here and there the boede might have 
strengthened bv the inclusion of statistics in tabular 
form Thus the vital differences between Insular and 
continental climutr:» would have been most krdbl) 
brought home to the student by actual data for actui^^ 
places along some given parallel of latitude acrois, 
say, the Eura^^inn continent 

Each chapter concludes with an exceffent bibHo- 
graph>, but the attention of American students mi^t 
have been directed to the research papers issued from 
the Uritmh Meteorological Office during the last few 
years \nd the book properly ends with an index, 
but a ghnee at thU leaves us pU4r1rd as to whSt prin¬ 
ciple wus adopted In tlie inclusion of proper names* 
Buchan and Rotch are merely mentioned in the book, 
and thiir n'lmes are not quoted, nor are those of 
Bigelow and Humphreys, though their work Is laid 
under hcavv contribution, whilst those of less well- 
krtown authors ore given In a book published in 
igiD a different adverb should have been used in a 
reference (p 194) to "Sir William Thomson (now 
Lord Kelvin) " 

The publishers have done their work well and the 
volume ih a handsome one The numerous Illuftra* 
tions and charts are excellent, though the map repre¬ 
senting the normal distribution of rainfall over the 
United Stales would have been more readfly grasped 
had It been printed in different shades of colour Inst^ 
of merely with red isohyets running over a white aiir- 
face 


IHEOKIES AND PHYSICS OF IHE SVN. 
fi) Lex Th^ortei Modttnee du SoleH By J. Borier, 
"EncycIopWie Scientifique," Pp ]di+37o<f xB. 
(Paris Ociave Dom et Fils, iqio ) Pnoe 5 francs, 
(s) Voflesungen uber die Physik der Sonne By Prof, 
E PringHheim Pp viii + 435 (Leipzig and Bei^ 
Un B O Feubner, 1910) Price 16 marks, 

N the first of these two books, dealing with our 
central luminary, the sun, the author presents 
his readers with a very welUarranged survey of the 
more modern views with respect to this important 
budv The author, who is one of the astronomers 
at the Meudon Observatory, is in a'particulate good 
position to become acquainted with modem solar re¬ 
searches and opinions, and the solar work in pith 
gress ut that observatorv is second to none. 

The book beam evidence of the author's oommand 
of his bubject, and the method of placing the material 
before hix readers which he has adopted it one that 
is highly commendable aad« particularly suitaU* for 
the valuable a^ies of volumes wht^ form tUs 
" finc>*dcip6die Sdentlfique" 

Conunendng with the general Bieories of the aolar 
constitution, he makes a brief rdeumJ of eddfr vis#s 
up to ifi6o, which indude those of Hersohelj 
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)m|V| JEORiwr, Seedily && Then at tome length the 
ebtuBfir refr^ion and anomakiui diipersion theories 
hf Schmidt and Julius reipectlvelv are discussed 
temperature of the sun comes next under review, 
fottowpd by a chapter on the dynamic and thermal 
eqatttriuoi of the ^un Lastly, the electromagnetic 
Aehl of the sun and the theories concerning the corona 
axo taken in hund, and the views of Schuster, Hige- 
Idv, Daalandres, Ebert, Nordmann, Arrhenius, ^ , 
era eohtrasted This chapter also includes an account 
of Hale’s work on the magnetic field In sun-spots, and 
recent researches corned out at Meudon on the high 
level strata of the solar atmosphere 

The text is is ell illustrated with numerous repro- 
iuctioas from recent solar researdies, and the volume 
contains good bibliographical author and subject 
Indices 

(s) Prof Pnnf^sheimN book is the outcome of a set 
of lectures which extended over a senes of years at 
the Berlin University These lecturts viero not re- 
stricted to astronoimcal students only, so that the 
Object was dealt with in a little more popular manner 
than otherwise would probably have been the case 

The twelve lectures which form the subjecl of this 
volume comprise a comprehenhive survey of the past 
and present views relative to the physics of the sun, 
and the author has managed to Include a great deaf of 
matenal in the^ lectures The information has been 
bt ought well up to dale, and the monochromatic 
work accomplished by the aid of the spectroheliograph 
in the hands of Deslandres and Hale has been 
thoroughly dealt with, and forma a valuable chapter 
The volume is well illustrated, cimtalns a great 
number of references, and Is accompanied by useful 
subject and name indices It will be found a service¬ 
able book for students and a good readable volume for 
those who wish to become acquainted with the pro¬ 
gress in our knowledge of the physics of the sun 


SOME ASPECTS OF PHYSICAL CHhMISTRY 

(j) The Elemjents Speculatums as to their Nature 
mmd Origin Bv Sir William A lilden, FRS 
Pp xi+ijq (I^ndon and New York Harper 
and Brothers, 1910) Pnee 2s 6d net. 

(a) Tk 0 Relations between Chemic 4 $l Consututton and 
Some Physical Properties {TexUBooks of Physical 
Scustce Edited by Sir William Ramsay) By 
Prof* Samuel Smiles Pp xlv + 583 (London 
Longmans, Green and Co , xqio) Price 141 
(3) Pkfsteal Chemistry Its Bearing on Biology and 
Msdidnr By Prof James C. Philip Pp yii+ 
31a. (London Edward Arnold, 1910) Price 
7» 6d, net. 

HE discovery of radio-activity has, by the 
introduction of a new idea, reawakened in¬ 
terest In many outstanding problems of physical 
betenoe. Prominent among these Is the fascinating 
questlofi of the nfture and origin of the elements 
Cbendstt with the periodic table of MendeldefT before 
tiHimi la (q)ite of the warnings of its author, have 
beet! tmlKble to resist the idea that some close genetic 
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relation eatists between the different elements of the 
nine groiq>s of which the table consists, certainly 
along tiie vertical lines and probably also along the 
horizontal scries As to the nature of thU relation¬ 
ship, nothing very definite was knoan or even imagined 
beyond the fact that it accompanied by increase 
in atomic mass, ond the probability that It was the 
result of condensation of some primal matter or 
protyle, under the influence of changing conditions, 
of which tempernture ^ns possiblj one of the chief 
factors 

(i) I he effect of recent work on the views enter¬ 
tained by chemists on this question forms the subject- 
matter of the latter portion of Sir William Tilden’*? 
book, the former half being deiotod to a brief and 
clear exposition of the ideas which led to the formula¬ 
tion of the periodu lau The inleroiitlng account given 
of the vanous thi*orles of the evolution and conhliiu- 
tion of the element which have recently been proposed 
culminates in a tentative and most suggesine genci- 
logicnl table of lh< elenunlh. which cannot fail to 
arrest the attention of nil chemists The author 
favours the idea that the elenienlk of the seven chief 
vtitical groups (with exception ol the families headed 
b\ copper, chromioni, and manganese) are directly 
' descended" from the seven elements from sodium 
to chlonne, the members of the odd and iven aeries 
forming aeparate fnmdies with a common ancestor 
The remaining elements (Group H and the exceptions 
just mentioned) arc more or less directly desc^iidet! 
from iron, which itself is placed in genetic relation 
with aluminium The elements sodium to dilorine 
are direct dejicendants of the corresponding elements 
of lower atomic weight, lithium to fluorine, and these 
are themsclvcfc formed by the condensation of vnry- 
ing proportions of the two primal constituents of all 
matter, positlvi and negative prolylc, us to the nature 
of which nothing is known It is, moreovTr. by the 
addition of further amounts of these two primal sub- 
si inces that one clement is derived from another 
of lower atomic weight 

Hydrogen Is a progenitor of lithium, and a mw 
unknown element, of atomic weight 3, is |)ostuIated 
as, a precursor of fluorine The elements of the zero* 
group (the helium gases) are supposed to be by¬ 
products of the diwntegration of elements of high 
atomic weight, possibly long cxiinct In this con¬ 
nection it may be noted that the radium emanation 
18 stated to be wholly converlixl into helium, a con¬ 
ception at variance with the generally received idea 

Such a scheme, in the nature of ihing-^, teems 
with doubtful points, and the author is to be con¬ 
gratulated on his courage In exposing hix ideas to 
the shafts of criticism which ore sure to be winged 
against them His Ubie, however, undoubtedly ex- ^ 
presses mu^ that has been vaguely in ihc miads of 
many chemists, and removes some of the chief diffi¬ 
culties inherent In the claxsification of the elements 
m the strict order of their atomic weights Where 
It appem to be deficient is in the expression of the 
relations between the members of the horizontal 
series. It must also be remembered that the only 
positive evidence of genetic relationship at present 
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the radioactive elemenu, soeni^ to Indicate that devo 
lutton occurs primarily alonf; the horizontal series, 
and that the httrhest known member of the helium 
group—the newly-christened niton -takes its place 
in the chain of descent along with the other elements, 
and cannot be regarded simply as a bv-product. 

Fnough huH been said, however, to indicate the 
great interest attached to this short work, and the 
service rendered bv the author m presenting in n 
collected form the ideas of clieinists, enriched bv his 
own suggestions, on this funduiinntal problrm of the 
science 

(i) Dr Smiles treats of a subject much more amen¬ 
able to experiment than the <lisintegration of the 
elements, and the perusal of his hulkv volume shows 
how difficult it Is to arrive at an\ but empirical rela¬ 
tions between physical properties and chemical con¬ 
stitution, even when the effect of ev< r\ minute ch tnge 
in constitution can be e\aiiiined cxprninenfnllv The 
work deals with the chitf phvsic,ii projxrtics of the 
elements .ind th«ir eiHnpounds (with certain excq>- 
tions which have alreadv been considenHl in other 
volumes of the senes), and provides an extremely 
useful compendium of the work which has bet n done in 
this connection The author has, however, nut allowed 
his subject, gre it as is the mass of detail comprised 
in it, to overwhelm him, but has throughout paid 
•>l>ecial ittenlion to the njipliuUiniis whuh have been 
mndc of the knowledge 'itquirul to the solution of 
probb ms of cnnsluution and to the cffti i of progress 
m this branch of the subject on the general trend 
of chemical theorv I he inUnsi is further inert ised 
h\ a preliinimrv clear ncuHint of the nature of each 
phisu.il properlv in turn, and t historic iI sketch of 
thi progress of knowledge wi h ngard to it The 
author s final conclusion that further advance will 
depend esxentlnllv on a more compute solution of the 
problem of vnlencv will probabl> commend itstlf to 
most ihemists, 'ind there seems little doubt tliat, as 
foreshadowed in many parts of this book, the study 
of ph>hital properties will K an important factor In 
the attainment of this result 

!n his exposition of the general principles of 
pinsical ihcniisirv (3). Dr Philip has aimed at giving 
nn account of the subiect which will be of special 
value to workers in the borderland regions of biology 
and chomistr>', and bus therefore adapted his book 
both in scooe and treatment to attain this end 
AVithout anv sacrifice of scientific accuracy, he has 
given a sound and readable account of the subjcctit 
of chief interest to biologists, and has illustrated 
them wherever possible bv reference to problems of a 
biological nature In addition to the ordinar\ fare of 
works on elemrntarv ph>slcal chemistry, special atjen- 
tion IS paid to osmosis, permeability and imperme- 
abil^v of membranes, the properties of colloids and 
adsorption On the whole, the author has succeeded 
admirnbU in his purpose, and has provided a valuable 
Interesting introduction to the subject, not over¬ 
burdened with detail and ahnosl free from those 
mathematical subtleties which are too frequently the 
despair of biologists Arthur Habdbn 

NO 2142, VOL 85] 


(1) yl College Text^book of Chemistry By Prof Ira 
Kemsen Second edition, revised Pp xxiU+To^ 
(London Macmillan and Co., Ltd, PHte 

105 net 

(a) Outlines of Chemistry A Text^hook for College 
Sludenfs By Prof Louis Kohlenberg Pp« xfx+ 
548 (New \ ork The Macmillan Co , London * 
Macmillan and Co , Ltd , 1909) Price iis net 
(i)'T‘HE first edition of Prof Remsen's ''College 
1 Chemistry " was somewhat unfavourably re¬ 
viewed in these columns [Nature, vol Ixv, p 314 
(1903)]. and, unfortunatel), most of the faults then 
pointed out recur in the present edition Notable 
exceptions are, however, the treatment of the ionic 
hvpolhcsis and of the determination of molecular 
weights from measurements of osmotic pressure The 
least satisfactoiA portions of the w'ork are those deal¬ 
ing with ph\ steal and electro-chemistrv Even 
on the pureh chemital side there are some 
passages which might be amendcxl Thus it is not 
generallv true, as stated on p 144, that metals can 
be distinguished from non-metals according to 
whetJier they do or do not liberate hjdrogen from 
h' drochloric acid to form chlorides (A better 
crilpnon is, however, given on p 169) On pp 1S5-6 
volumetric analvse^ are calculated on the objectionable' 
s^s em based on a consideration of the weights of the 
reacting substances in the respective measured 
volumes, instead of by the straightforward “equi¬ 
valent" method 

lliese faults are the more to bt regretted since the 
book IS III manv wnvs admirnblv suited for the purjiOBe 
for which it Is intended fhus ( hapter V , dealing 
with the atomic theory and the determination of 
atomic and molecular weights, is, for the most part, a 
model of clearness Attempts have been made to 
bring the work up to dale by the Insertion of short 
references to the phnse rule, catalysis, the electron 
theory, radioactivit}, Ac Within the scope allowed, 
the systematic descriptive portion is excellent The 
experimental exercises given at the end of each chapter 
arc w'ell chosen, but, unfortunutelv, few first-year 
students in this countrv would have the time or the 
laboratorv facilitios for carrying them out 
{2) PiXif Kahlenberg's book is, like the preceding, 
intended for first-year students, and of necessity covers 
much the same ground, but there the resemblance 
ends The general plan, ns set forth in the preface, is 
to lead up to general theories through the fundamental 
facts and laws instead of first laving down general 
propositions and then illustrating these by facts 
Accordingly, no mention of the atomic and molecular 
theories or of chemical nomenclature and symbols is 
mndc until the sixth chapter Is reached 
Physical chemistry does not occupy a prominent 
place in the book, nevertheless, seeing that Prof, 
Kahlenberg: is practically the only opponent of the 
generally accepted ionic hypothesis to be taken sefi> 
ously, we turn with interest to the pages dealing 
with this part of the subject On p 439 we find the 
remark 'The main difference between the Clausa 
and Arrhenius theories Is that the latter assumes the 
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pr e t erice of a very mudk larger percentage of dl»- 
•ddation*\ and on p 433, "The reader will havT no 
dlfltculty In comprehending* books that still use the 
nomendaturc of the theory of electrolytic dissociation 
by remembering that the term ion as used In express¬ 
ing chemical change meony the same as atom or 
radical" (ric) 

The peripdic law is discussed in Chapter XX , but 
Mo the arrangement of the descriptive matter it is 
entirely Ignored This Is a great drawback, as in¬ 
organic chemistry without the periodic law and the 
ionic hypothesis becomes a mere jumble of discon¬ 
nected facts, difficult to remember, and still more 
vUfficult to asslmibte Otherwise the book contains 
as much pure chemistry as a student of mediane or 
engineering, who can devote onlv one year to the 
subject, requires There arc also short accounts of 
the chief processes in applied chemistry 


oua BOOK SHELF 

Supef~orgamc Evolutton Nature and the Soctal 
Problem By Dr F Llurla With a preface b> 
Dr D Santiago Rnmun y Cajal TranMuted by 
Rachel Challicc and D H Lambert Pp xix + 
*33 (fxindon Williams and Norgate, 1910 ) Price 
ys 6 d net 

" Man is a product of universal mechanics ” 

** 7 he solutwn of ihc soctal problem ts contained m 
the law of evolution " 

"There exists un irrefragable law which has made 
wan out of a conglomeration of matter, and thi* same 
law, sooner or later, will have to be followed, in order 
that man himself may nttam the state of happiness 
that is his legitimate aspiration '* 

Ihese aphorisms he at the root of Dr Lluria’s 
philosophy llie researches of Don Santiago Raman 
y Cajal into the phvlogeny and ontolog> of the nervous 
xyitem have greatly impressed him. and a third of the 
volume IS occupied with an account ojf them He assumes 
that the nervous system of man will continue to increase 
in complexitv "The brain of man still continues 
Its ps>chic evolution " While agreeing ^at this is 
** a conclusion off paramount value," we fail to trace 
the logical steps by which it is reached, and the same 
may be said of the further inference, “In society, 
Huper-organic organism, the rapidity of change will 
lie g^ter than in any other " 

With the best will In the world, it Is not easy always 
to follow the author, as, eg, when he tells us that 
"Society lives In a profound error ns to property 
It has chosen the paltry medium of money instead 
of the grand inheritance of Nature, which belongs to 
It by right, confirmed bv the theory of evolution ” 
But it IB not only soaety that is to blame “The 
responsibility falls particularly on many men of science 
who have not understood the theory of evolution, 
ifivtng it, for example, such a false and iniquitous 
interpretation as the struggle for exirtence—a draadful 
distortion of the natural course of ideas." 

It is unfortunate that the translator is evidently 
unfamiliar with the technical tenninology which is 
inseparable from a treatise of this descrijmon There 
Is no index 

The Romance of Afcdrrn Astronomy, deserthtng m 
hut Exacf Language the Wonders of (he 
JiSttvens, By Hector Maepheraon, Jun Pp 35*^ 
(London: Sedey and Co , Limited, 1911) ^Price 5s 
CotortNaNO with a chapter on our plaira in the 
universe, the author proceeds In the established 
with chapters on the earth’s motions, the 
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sun, Mercury, Venus, &c , completing the discussion 
of the solar system with comets ana shooting*stars 
At more remote distances the suns of space, stellar 
motions and systems, and nebuls are the subjects 
claiming the writer's pen borne forty pages are 
devoted to tides, the spectrum and other incidental 
subjects, while five chapters deal with pc^iular aspects 
of astronomical hi^torv 

The treatment, thouch generally clear and accurate, 
seldom rises above the commonplace A feature 
which cannot be commended is the persistent intro¬ 
duction of somewhat lengthv quotations from other 
writers on nstronomv This method of providing 
* purple patches *' discounts the individuality of the 
writer, whether it be due to modestv or otherwiM 
Though steering clear of error in his elementary 
exposition, the author is not guiltless of loose state- 
menU such as that sil\er-on*glass reflectors "have a 
light-gathering power fnr exceeding the telescopes 
whose mirrors are constructed of speculum melnl " 
Manv of the illustrations are new, and. on the 
whole, well done, the artist being successful in finding 
picturesque Hettings for some of the more common 
astronomical happenings The frontispiece, howc\cr, 
IS very misleading, here an enlarged drawing of the 
head of Halley’s comet fills the picture above a por¬ 
tion of landscnjie put in doubtless fin' cfTcct, the 
whole giving the impression that the coma stretched 
from icenlth to horizon 

The Ptaettee of Soft Checsemakivg 4 Crutde to the 
Manufacture of Soft Cheese and Preparation of 
Cheese for Market Bj C Walker-Tisdalc and 
] R Kobinson Second edition, revised Pp 04 
(Ixindon Office of the Doiry World, 1910) Price 
IS net 

\ SRCOND edition of this little Uiok having been called 
for, the authors hnve taken advant ige of the oppor¬ 
tunity for introdunng a cert iin amount of new matter 
With true commcrtinl instinct, they have put in a 
section describing fuUv the preparation of Bulgarian 
sour milk and sour cheese, but their chief object ifl to 
give a number of recipes for making soft cheese - 
often known ns cream cheese—likelv to sell well and 
at n good profit 

Soft cheese is a niuLh simpler matter for the pro¬ 
ducer than ordinary cheese No great capital or 
strength arc required, the iinifonnitv desirable for 
butter-making is not needed, so that comparatively 
small volumes of milk suffice, and the best demand 
exists precisely at the time when milk is in greatest 
abundance, t e in spring and summer It is therefore 
essentially a product that the smill holder can go in 
for and the recognition of this fact by the authors 
adds greatly to the \xlue of the book The process 
of manuHcture is simple, and consists merely in add¬ 
ing rennet to milk or to a mixture of milk and cream, 
then Beoarntincr the coagulum, and allowing it to 
dnin There are however, numerous details that re¬ 
quire attention, but these ^re fullv set out 
The book will be found verv useful for dairy 
students and small holders, as well as for the growing 
class of dwellers In the country who keep a cow for 
their own use 

Twelfth Report of the Wohum Exhenmeutal Fruit 
Farm Bv the Duke of Bedford K G , F R S , and 
S U Pickenna, FRS Pp iv+5f (T-ondon 
Amalgamated Press, Ltd, 1910) Price is yid 
(post 7 m) 

iH this, the twdfth report issued from the Woburn 
fruit farm, the authors deal with the silver-leaf disease 
of plums and other fruit-trees in the thorough manner 
that chAmetenses all their work Tljis disease is 
caused by the fungus Stereum purpureum, but the 
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reUtioiMhIp is less obvious than usual, because the 
fungus only fructifies on the tree that It has kUle^t 
aiuT the myceliai threads are only dtscoverable with 
difficulty on the living wood The proof lies In the 
fact, ww brought out in this report, that inoculatnm 
of a healthy tree with a piece of the fungus nearly 
idways causes the disease 

As Its name implies, the disease is characterised by 
the silvery look taken on by the leaves, due, appar* 
entlv. to a disconnection of the cells Changes in 
nutrition processes are, no doubt, the immediate cause, 
but it IS suggested that the final cause is a poison 
formed during the growth of the fungal threads, 
which then spreads into the tree This hypothesis 
caplaifis, amonr' other things, whv the fungus is never 
found on the diseased leaves The disease is usually 
fatal Alt kinds of fruit are not equally susceptible, 
plums come first, fonowed by apples, laburnums, Por¬ 
tugal laurels, and pears as the least susceptible If a 
tree recovers, it may still be badly attacked again; 
there was nothing to show that previous infection 
tends to immunise trees against subsequent attacks 
In New Zealand, where this disease is also trouble¬ 
some, the application of ferrous sulphate is recom¬ 
mended as a remedy, but the authors cannot find that 
It is of any vahie Indeed, no method of treatment 
seemed trustworthv, and all that the grower can do 
wj yet is to bum affected trees and so prevent the 
disease from spreading 

SUmmtofy Tteaihe on Physics, Exp^timcnial and 
for the Use of Colleges and Schools Trans¬ 
lated from Ganot*8 ^li^ments de Physique By 
Dr E Atkinson Eighteenth edition, ^Ited by 
Prof A W Relnold, FRS Pp xiv+iaa5 
(London Longmans, Green and Co , 1910) Price 
iSs 

All teachers and most students of physics know 
Ganot's “Physics,** and will be interested in the 
appearance ot another new edition On examining 
the new volume they will find changes m the 
arrangement of subjects and chapters In the section 
dealing with heat, the subjects of solution, equili¬ 
brium, and liquefaction have been put into separate 
chapters Radiation is now dealt with und^ light 
In numerous parts of the book extensive additions 
have been made, and much new matter on modem 
subjects of physics of great importance has been 
added But to prevent an undue increase of size, 
sections dealing with matters of no Interest to 
students of tn^nv have been omitted In its new 
form the treatise is likely to continue its populantv 
When another edition u necessary the editor should 
substitute a modem form of rain-gauge for that on 
p 1146, and revise the section on the Gulf Stream on 
p xiya^ where several time-honoured fallacies are 
repeated 

Dunkeifeldbelenchtung and IJUramthroshopre tn der 
Btologte und m der Medmn Bv N Gaidukov 
Pph vl+8'j+T'ifcl V (Jena Gustav Fischer, 1910) 
Pnee 8 marks 

This booklet gives a brief but fair^v complete aum- 
marv of the researches ^hich have been pursued iff 
mtatnu of dark gmuod illumimtion and the ultra- 
mkrotcope in the domain of biology and medk^e 
Thus the ^structure of colloids and of **sols'* and 
“gdls’^^%ld the minute structure of various animal 
and vegetable cells as revealed bv these methods are 
raltomM But the methods themselves recei«e> but 
tne %^Wcet notice, the theory of the subject and the 
^appamiA being dlsmkscd m the space of a conpk 
,of pdges 7 Those who desire to work at the subj^ 
wRl therefore have to seek msiruction elsewhere In 
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sogk eases we do not think justice b done to oed te ary^ 
methods of iltumination, in Fig 5* for 
comma bacillus is depicted as being pracHttUy 
sltucturebM when viewed by transmitted ught 1. 
whereas with care a certain amount of structure can 
olwavs be made out Dark ground illumination no 
doubt does much to elumdate the finer itmctuns of 
minute unicellular organisms, how far the uttra- 
mictoseope wilt hMp remahts to be proved. 

The work concludes with a very useful bibliography, 
and IS illustrated with numerous figures in the text 
and five plates, two of which are coloured. 

R T. H 


LETTERS TO THE EDITOR 

[The Editor does not hold himself responnhle for opinume 
expressed by hts correspondents Neither can he undertake 
to return, or to correspond with the writers refected 
manuMCrtpis intended for this or any other pari 0/Nature 
No notice is taken of anonymous communications ] 

The Limiting Lins of Scdimeatstion in Wsv«*stirred 
Areas 

If you can spanp the ipoce 1 think I can put )our 
reviewer (October 6, p 433) In the way of obtaining the 
information he seekii as to the ** line of tiedi- 

mentation “ in “ wave-stirrrtl areas " The presence of 
; tidal and other currents is HNSumed 

In a paper to the Royal Society in 188a I chanced to 
hit upon this limit, experimentally and incidentally, In the 
following observation — 

** Dried peas placed on a glass plate in a slight 
depression on a sandy bottom in 6 inches of water were 
rolled off waves about iz inches long and about x inch 
high 

“ Shorter waves i| Inches high had much less effect on 
them A little sand that had collected on the glass was 
beautifully nppled wrth l-inih ripples'* (Proc Ro>i Sac , 
r888, p. 16) 

According to this chance experiment the limit was rather 
more than half the wave-length. 

In 1884 I submitted to the late Sir G G Stokes, FRS.. 
the cose of a soda-water bottle, trawled at about 40 
fathoms In the English Channel, which exhibited evidence 
that It had been subjected to long periods of quiescence 
with intermittent disturbance Sir George Stolus replied 
in the ve^ important letter published In my paper on the 
Skerries Shpal (Trans Devon Anodatlon, 1887, p 
For publication In the same paper I had asked Lord 
Rayleigh to give me some simple formub for ascertaining 
the practical limit of wave-action Hit reply waa — 

“ POT each step downward of X/8 divide by a-a*** I 
mav mention that x represents the wavelength 
Now according to this formula the disturbance at a 
depth of half (or four-eighths) of the Wave-length is about 
onc-twenty< 4 hkfi of that at the surface, whereas at the 
depth of nve-«ightbs It is about onc-flftieth 1 believe that 
one-fiftieth is negligible, whereas onc-twenty-thlrd is not 
always so 

Thus the limit of disturbance lies between half and five- 
eigkths of the wave-length 

This exactly agrees mth my accidental tank experiment 
For further confirmation I may refer your reviewer to 
Stevenson's Interfftlng discussioh on the **'Level assumed 
by Mod a Measure of Exposure '* (Stevenson on Harbours^ 
second edklort, p 16 ) ^ 

t will not ttouble your revlefKr ^kh mv own papers 
except to mention one in the Lmnean Society’s Toumak 
Zoology, vol xvlii , p 863, Oh the Influence of Wave* 
currents on the Fauna inhabltlog Shallow Seas ** 

At the recent iaqiurv on coart eroslpn Mr R, B. W^th 
chad a delightful sDoloriral proof sd w Ideal limit ol dis¬ 
turbance faking or Aleyonhem dlgHabm aad several-^ 
other hydrolds, Mr. Worth stoted that-^ 

“ Somwhere below 35 fathoms 4^7 will attach thrtw 
selves to fl^t bodies, above 35 fatboma tHsy wfU rteiey 
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■ jjbcy thamwlvei to mnything but' heavy bodlea " (Royal 
ff p m ai W oa «a Coaat Eroaloi^ Am 40^) 

^ A eteAdy current haa often no 4 ]atMrblng effect on the 
Mg hottom, M the ufiper strata slide over the lower one^ 
bM the aUghteat wave^ctkm on the bottom, with its 
akematinil currents, li most effective, and, aa Sir George 
Siptkao pmnted out (1 believe for the first time), tne com- 
jblMd action of wave and tidal current may bo very 
AftTgatlc, as In the case he dtes. In which the comblna- 
llod «f a steady tidal current of two miles an hour, com- 
bittfd with a reoiprocating flow of one mile, would result 
a flow rapidly changing between one mUe and three 
mUvs " I doubt whether this Important fact had eviT 
^>cc ur red to anyone else, and, up to the present time, no 
dM has taken any notice of it, so far as 1 am aware 
Torquay A R Hunt 


Two No tea from India. 

1 AU writing to report a rather curious freak Illy which 
I have lately seen out here It was a garden variety, and 
it possessed a perianth of eight segments, which, however, 
It not unusual, but It also possessed cl^tht stamens, the 
anthers of which were Joined together in pairs, the re* 
maiiplprs of these organs being separate The union begun 
about two-thirds of the way down from their apices, and 
from then up was complete If any of your readers can 
suggest a cause 1 shall be glad to know it, I have never 
seen such a condition before I ma} say that the rest of 
the organs were normal (there was ontv one flower on the 
plant), and both flower and plant were very healthy 

The second note which I might record as well, I think, 
though I know my statements about it will perhaps moke 
some people doubt my verarit}, Is that while on duty one 
day, in the evening, about twenty miles away from 
Sangor, Central Pro^nces, m January a year ago, 1 was 
driving baric through the jungle to Sangor about 7 30 p m 
when i distinctly saw what I consld^ to be an aurora 
borealis The sun had set, and there was no moon out at 
the time Suddenly faint streaks, and later distinct and 
many bright streaks, of light appeared across the sky, and 
I got out of the tonga and watched It about a quarter 
of an hour There was contlnunl vibration and movement 
of the light as a whole and of individual parts The light 
was a plain white one, and very like a slg^agged comb 
No lights of any Idad were near, nor could 1 see the fires 
or^Uj^ts of any native villages except faintly in the 
distance, and these were quite distinct and easll> dis- 
tingtdsb^ from the sky phenomena 1 pointed it out to 
my tonga wallah, who snook hU head and Raid he did 
nqt know what It wax The stars were out, but that Ir 
was not a planetary light 1 am certain 1 Inuiglne the 
occurrence of this phenomena must be most uncommon In 
tropical countries, and I noted it In my diarv 

J H Rarrour 

Jubbulpore, Central Provinces, India, October jo 


Inatnictfon in Methods of Rsssarcb 

Im Naturb of November 3 amared an oddreti bv Sir 
w A Tilden on modern scientfflc research 
The technical chemist may l^ardly agree with hit con¬ 
clusions that the art of scientific discovery cannot be com- 
nnwkated from one person to the other when the matter 
is QOnddersd in its wider aspect, and although It may be 
true that the great discoveries of the future will be mide 
V *** " hwpirtd amateur," yet theio ii fdenW of evWcncc 
tnax ki Gemony, at any rate, the general iacrcase of 
koowlsdgs and progress Is to a great eatent made up in 
dMalf wloout which it miqr aloo be stated that the 

grsat 4 tacoverJes would never be oude Progress in this 
detail Work to a great eatent Mema to be influenced. If not 
tpatroflsd, by framing in research. 

ft le iatersstiag note that some autbonties seem to 
I'bpe the hnpcessloii that ip this ccmntcy the oroiportioa 
tnen to el^pAtlsU la hl^ier than obtoad 
M uptuato*, of KATinta gpd e ta esvh ere I have 
adhoc a tqfi tke teaddhg ^ the prlnckAea of re- 
t9us Ja ah our dilef and 1 beHavs that 
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the student when entering them looks for some such 
training and expects it This trahung would be ^ great 
value to the majority of chemists, who will naturally find 
their fttturS work In Industry. Its Influence must be felt 
in the oonduct of their future work 

The greater part of the time of the industrial chemist 
is taken up with dealing with unseen difficulties and over¬ 
coming tom This may not be research in Its proper 
sense, but these dlfflcultfes can only be overcome In woe 
way, and this when examined in detail will be found to 
be very rimllar. If not Identical, with that necessary for 
the conduct of research In fact, such work mt^xt be 
defined aa the application of such pnndples of research to 
induatr> It is not the application of ordinary academic 
chemical knowledge That is certain 

So that with such a tralalng, I would venture to point 
our, the man who has not that combination of mental 
powers which is called insight" will denve great benefit, 
for it seems difficult to think that tht student who has 
paxsed the entrance elimination and gone through the 
' college course can be entirely devoid of some such quality, 
even if he has not It to a superlative degrer The latter 
men must be trained, for has not Newton said that *' teal 
without knowledge Is like expedition to u man in the 
dark "? 

Some two years ago I put the question Sir William 
Tilden mentions of the estHbllshment of centnl researi-h 
stationH for the chief Industries before a textile society In 
the north 

It was then suggested that there were many dlfficulhes in 
the way of a teclmlral nature One of the advantages of 
Kuch a tchama would consist of the training which might 
be given to the younger men who are entering Industrial 
wonc, and it may be that this could, to a grout extent, 
take the place of the practical training In the colleges 
themselves, which Sir William Tilden, perhaps rightly, 
depreciates when It Is carried too far 

W P Drxam 

Royal Societies Club, St James's Street, S W, 
November 5 

The Armour of StcgOMQrtts. 

Pardor me for aaymg that there is act the slightest 
reason tp believe that tm restoration of Stegosaurus with 
a double row -of plates is Incorrect, In spite of the state¬ 
ment of the reviewer in Nature for October 13 Not a 
single plate of this animal has been found with a sym¬ 
metrical bass, the base always being at an angle to the 
vertical axis of the plate, this Implies that the plates were 
not placed on the median line, but to one side of it 
Furthermore, in the only specimen in which anvihing like 
a complete series of plates has been preservinl tht linear 
extent of these plates u, roughU speaking, 40 feet, and 
It is a physical Impossibility to arrange them in one series 
on so feet of back These plates lie In position over¬ 
lapping one another 

rhe only point at Issue between Dr Lull, who has 
studied the Stegosaurs most cnrrfullv, and mvself is In 
regard to the arrangement of the plates Ur I ull believes 
that they were arranged in pairs My own view is that, 
reasoning by analogy, they should have b(i.n thus arranged, 
but the facta in the rase point to their having been 
placed alternately on opposite tides of the median line 
No pair of plates has ever been found, and, making the 
greatest allowance possible for Individual variation, it 
seems Incredible that differences of several inches should 
exist between the plates from the two sides of the body If 
they were arranged in symmetrical pairs 

F A Lucas 

Museum of the Brooklyn Institute 

Thr above latter from Mr F A. Lucas shows that my 
^logiea ire due to th6 author of *' Extinct Monsters and 
Creatures of Other Days " It Is Marsh's restoration of 
Stegosaurus wkh a tingle row of dorsal plates that Is 
Incorrect, aa was pointed out in a notice of Dr LuU^ 
restoratloa In the dfneficoN Journal «/ Srisnee for Mardi, 
1910, Id Nature for die present year In writing die 
review of Mr. Hutchinson’s volume 1 nuist have trusted 
to memory, which played nre false L. 
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THE CARHEGIE IHST/Tl/T/ON OF WASnmG- 
Ton AND ns WORK 

Q uestions of the organisation, the objects, and 
the activities of the Carnegie Institution of 
WMhington are of widespread interest The demand, 
Indeed, for popular and technical information concern¬ 
ing this institution la for greater than the available 
supply It should be stated, however, that It is not 
practicable to explain in any brief compass the history 
of the development of so novel an establishment 
There has been scant time thus far for those engaged 
In this development to step aside and write anything 
but an abstract of current events It should be stated 
also that the complexity of the subject is much greater 
than might appear to casual obs^aticm The insti¬ 
tution has recently Issued the eighth of its senes of 
year-books, or annual reports These year-books con¬ 
tain upwards of two thousand pages of condensed 


D Walcott, Edward D White, and CarroU 
Wright Articles of incorporation were duly approved^ 
on me same date, and a tKMud of trustees was tfaere*> 
upon elected These included the President of the 
LJnited States, the President of the Senate, the Speaker 
of the House of Representatives, the secretary of the 
Smithsonian Institution, and the President of^^ 
National Academy of Sciences as ex^fficio ipepm^* 
along with twenty-two other members. On Jaftavty 
29, 1002, the trustees of the proposed intdtuflon 
assembled in the diplomatic room of the Dwartmdnt 
of State, under the chairmanship of John Hey, end 
received from Mr Carnegie his recommendadofii for 
the foundation of the proposed insthutlon, his outline 
of its general aims, arid his deed of trust, by whudi he 
transferred in perpetuity to the tnutfees as an endow¬ 
ment fund 3,ooo.oool worth of United States Steel 
Corporation bonds These bonds bear 5 per cent Jn- 
tcrest, payable seml-annuatly, so that the original 
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history, and when ope considers that they embody 
what is^ probably the most complicated miscellany w 
contemporary literature, it may be seen to be no eai 
matter, even if one bad the time, to gain hrst-hand 
knowledge by reading these books, and it may also 
be seen to bo no easy matter even for one participating 
in their publicauon to give a comprehensive summary 
of their contents Only the barest outline, therefore,^ 
of this history can be given in the present article, 
while ifpnie major hnd itlany mindr conhideraiions 01 
IntorisF doubtless to individuals may be referr^ to 
only casually Of not at nil. ' 

On January looa, a committee of incorporators 
held^meeting in \\ashington, I>.C , for the purpose 
of comdering articles uf incorporation, looking to the 
•establishment of what was subsequently cauM the 
CarnMie Institution This committee consisted of 
John S Billings, Daniel C. Gilman, John Hay, Charles 
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Income of the institution was ioo,oool In December, 
1907, this endowment was increased by 400,000!, so 
that the present income is i30,oool. ^ 

The Institution was originally Incorporated ^ 
accordance with the provisions of the laws of the 
District of Colombia, under the title Carnegie Institu¬ 
tion. Subsequently, however, it was re-incorporated 
by an Act of the CongresST of the United' States, 
approved April 28, 1904, under the title of Cam^gU 
of Washington, which is now its corporate 
desfgoation ^ By this new Act of InconKM^tton, the 
Insntution was placed under thft control of a board 
of twenty-four trustees, all of whom had been menw 
bers of the original board referred to above. T^ii^ 
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board U ttlf>perpetuatlng, but none of iti members 
raa]^ ba nich by reason of ofAciai connection with 
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advaintagei of the museumsp libraries,, laboratoHee, 
observatory, meteorological, pificiculturai,,and foreitry 
school, and kindred institutions of die 
several df^partments of the Govern¬ 
ment 

(b) To ensure the prompt publica¬ 
tion and distribution of the, results of 
scientific investigation, a field con¬ 
sidered highly important 

No great amount of reflection is 
needed to reach the conclusion that 
the fields of work thus clearly 
mapped out b> the founder could not 
be entered iMthout some difficulties. 
That the organisition of such an in¬ 
stitution \^ould be no ea^ty matter 
might have been inferred also from 
the experience of the close^ 'slmi^r 
establishment, the Smithsonian .Insti¬ 
tution, sevciitv years earlier^ ^or„ jt 
may be recalled that th^ wisdom ^^pf 
the Congress of the Unitc^ Sta^ 
debated the ouestion of the pfoper 
functions of Smithson'^ foundatjf^ 
for a full decade before arriving at^ 
definite programme for action 
amongst those best qualified to Judge 


the United States Government or with other organisa- of the merits of the ways opd means available for 
tions Thus the institution is now, like any other Ihe*" Inauguration of^ this new enterprise, a great 


private corporation, neither subject 
to any special restrictions by, nor 
benefited by any special privileges 
from, the Grovernment 

T^e trustees meet annually in De¬ 
cember to consider the affairs of«the 
institution in general, the pr^j^ of 
work already undertaken .f Uie]^fittia- 
tion of new projects, and tOiinake uiie ^ 
necessary appr^riatlon^ fpjtf^'the "en- '' 
suing'fyear During ^thc ipterypls 
between rtlie meetings Of the trustees 
the affairs of the institution are con¬ 
ducted by on executive committee 
This committee consists of s^ep 
members chosen by and from 'the 
boartT^of trustees and the president 
of the institution, who is a member 
ex-offiao, and acts as chief executive 
officer 

Amongst the alms of the institution 
ffipeclficaUy set forth in the founder’s 
deed of trust are the following — 

{x) To promote onginal research, 
paying great attention thereto as one 
of the moat important of all depart¬ 
ments 

(2) To discover the exceptional man 
In every department of study when¬ 
ever and wherever found, inside or 
outside of schools, and enable him to 
^nuke the work for which he seems 
B^ BClsll y designed his life-work, 

(3) To Incrrase facilities for higher 
education. 

U) To increase the efficiency of the 
universitiea and other Institutions of 
teaming throu^out the country, by 
Ublislng and adding to their existing 
fac&HUea and aiding teachers in die 
various institutions for experimental 
and otber work, iif these institutions 
as far os advisable. 

(S) To enable sum students as may find Washington 
tbs bSdt point for their special stuSUes, to en}<qr the 
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variety of opinions arose Indeed, the volume of 
excallmt advice and suggestion received by the 
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truftots of th« imrtkwtion dunng the first two yeorf | not Inoppropriatoly may be addpd the 4 ivtsh»r kf 
of Me existence waa overwhelming In abundance. I of the worn of publicetione afid work ^ 

The aeverity of the afluation thus developed, hoi^ever. | adininUtration, making thus twelve ditfeimt 
waa relieved by a humocous aspect found In the fact ments or divisions of work within the institution Itsctl^ 
that it became possible to quote equally expert opinions Each of these principal departments of Investigatloa 
on all sides or any question rdative to the objects is in charge of a director wW is primarily tespimtQ^ 
of the institution Jn order, iberefOTc, to accomplish for the organisation and the conduct of the wqfk 
anything la addition to correspondence it be^me entrusted to him Annual appropriations ore made to 
necessary for the trustees to proceed in a way which . these departments In conformity with carefully specU 
ties appeared m some degree arbitrary and without * fted budgets drawn up bv the cfirectors In coogy ade n 
dsie regard to all Interests concerned with the president of the inetltuben Wldi» the 

The productive activities of the institution have been tfantts,Ql hb annual appr^mnabon each director fai 
developed thus far along four pnnapei lines of work, fifiven tim iargest freedom of action tn die proaenitlen 
Tbeee arOf first, large projects organised under and . asid In dtoB de^topoient of the work he has in duir^ 
conducted by the Inatitution itself, secondly, minor J lUndfr fhe head of minor projects many r eseaeco c s 
projects carried on by individuals who are for the I a dndefy separated fields have been undertaken by 
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imt part connected primarHy with other msUtutioaar 
Qdrdly, the work of research asacciates and asaisaKtCs 
wIh> arc temporarily attached eo the institution, and 
are far the time being eng^fed chiefly in work 
of/research; and, fourthly, the tasae of publwations, 
hschidlM ospeCiaUy the rasolts of the mvestlgptMis 
ocwmpllwica under the three heads just mcn-^ 
lldned» and pUbficatien of investlgatkms of speohl 
onctH not Hkety to be cared (or under other auspices. 

I Under the head of laq^e projects, ten -dkrpuHments 
been estpbhshed Two of them id^rt- 
n adiU WPS devoted to astronomical lnvesthratkui», j{ 
three to research In bio1og>, one to economics and 
sociai.%, one to research in ge«pl\} sics, one to his- 
tcrie^'^lbsearoh • one to investigutions in nutrition^, 
emd ont to research la terrestrial magnetism To these 
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iiKfividual investigators In round numbers abqut three 
hundred of these investigators have been connect 
with academic institutions Similarly, limited nwn- 
bers of eininttnt research associates have been and 
stm are attached to the kietltuti^i. la its earlier 
experience there were appointed also a limited numbv 
of research dssMtants, who wore young men and 
woman of promise, but ha)! ndt vet dmonstcated 
capacity for the accompUshmcBt of tnxHful reacareh, 
Next In importance to the work of research is tho 
wedk of publl^tion carried 00 1^ the Institution For 
this obj^ lo.oooZ. to i^ooof are now allotted 
annually, end the InstituttM fe |M>lbbktg books M 
the rate of twenty to forty volumes per year. Theaq 
pubUcations are distribute gratuitously to a limltod 
Hat of the greater libraries of the wwid. They arq 







for Mtfe at AiOra coit of production 
^*nt(>artatloa to purduwerg^ which cojst is about 
liatl ^at whidi woula be chartf^ If the works were 
Ittltted through coitimerdel publtdiing houses The 
Afepenee entailed b> this work prohibits the Issue of 
lar^ editions for frc? dUtribullon, m fact, as\> 
attempt to meet the public demand for a free receipt 
of tihe Institution's publications would speedily cur* 
taH the prosecution of research 
In addition to the productive work referred to 
aboV^c, there falls to the administrative division 
espedatly, in the institution, a large amount of unpro¬ 
ductive work This nrihes from a verj gmeral mis¬ 
apprehension as to the films, objects, and capacities 
of the institution Grosbly exaggerated estimates of 
its income have generated, and tend to maintain, an 
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extensive aggregate of fruitless correspondence 
Deluded enthusiasts and designing charlatans. 
^UTtHteurs, dilettanti, orc-irisectors, circle-squnrers. 
lierpeti^ motion men and women, and all s<»rts of 
fiaradoxers press for endorgement, if not for pccuniar> 
aid. It appears to be p serious defect of existing 
ioplal con^ions that there is no way of preventing 
th^ irito have nothing to communicate to the world 
from- iiWrrfering with those uho have 
In dosing this brief account of the institution, tlie 
efTeciive work it has thus far accomplished may be 
summarily Indioailed by the following statement — 
SiAoe its orgianUatlon, in rgoa. upwards of one 
Ibottlmnd Individuals have been engage !if mveitlga- 
tkicis under the auspices of the institution, and there 
afe at preaent nearly five hundred so engaged Ten 
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independent department of reseaidi. each with Jts 
staff of Investigators and assistants, have been eot^b* 
tished. In addition to these larger departments 
rork, organised and conducted by me mstltution Itself, 
umerous special researches, carried on by indivldiwls, 
ave been subsidised Two observatanes and five 
laboratories, for as many different fiel^ of investiga- 
tion and in widely separated localities, have been oon« 
structed and equipped A building In Washington. 
DC, for administrative offices and for storage of 
records and publications, was completed and dedlatCd 
in December, 1909 For ocean magnetic surveys a 
specially designed nonmagnetic ship with auxiliary 
f^opulsion was constructed and put in contmiliBian 
during the year igoq Work In almost every IMd. 
from archnology and astronomy to lhermdd}main{cs 
and zoology, has been undertaken, and the geograph¬ 
ical range of this work has extended to more than 
forty diA^reat copntnes One hundred and fifty-five 
volumes of researches, with an aggregate of forty 
thousand pages of printed mutter, have been piil>- 
lishedr Upwards of one thousand shorter papers have, 
been published In the current loumals or the world 
by departmental investigators, by associates, and 1^ 
assistants The total amount of funds expended to* 
date In the consummation of this work Is, in round 
numbers, Qoo.ooof R, S Woouwakd 


THjf J{ 005£1 ELTS IN AFRICAN 

N O one can read this interesting book by Mr 
Roosevelt, sen , without realising how much 
the record owes to the work of Roosevelt. }unr, of 
Kermlt, the boy of nineteen to twenty who, before he 
had reached his twentietli >ear, had contributed some 
of the finest trophiea to the expedition, who, though 
slight of budd and boyish of a^ect. confronted great 
dangers with calm resourcefulness, a ho took admir¬ 
able pho togr a phs, and assisted the work of the expedi¬ 
tion as a coUector whh the greatest zeal and useful¬ 
ness 

The bode under review is not without its defects 
and incongruities, and the expedition of which it is 
the record has received heavy censure from a good 
many people interested in the preservation of the 
world’s fauna Theodore Roosevelt, its author, has 
the defects of his qualities His remarkable disposi¬ 
tion and character have somewhat (as {n the case of 
the late Sir Henry Stanley) pr^udiced the jud^ent 
of a good many critics In the first place, Mr Roose¬ 
velt has not had sufficient leisure in which to do him¬ 
self justice as the writer of a book on real natural 
history ' Being a poor man when he left the Presi¬ 
dency. he was obliged, to a great extent, to pay the 
expenses of his very costly expedition by writing an 
account of it to be published week by week bv the 
newspapers, a full diary, so to speak, of the day's 
events 'thexx, taking advantage of a brief rest at 
Khartum, he puts this diary together in book form, 
and has barelv time to glance at the proofs before 
leaving England for the States in June In addition 
to this, his publisher has thought it wise (and this 
reviewer feels bound to sny that he thinks it unwise) 
to add to this work on natural history two speeches 
delivered by Mr. Roosevelt in Eg^-pt and in I^don. 
while the author himself, not content with hm wonder¬ 
fully tuooeMful expedition and his own vivid appre¬ 
ciation of the African fauna and African landscapes, 
has further added, under the form of a dissertation 
on his “pig-skin" travel-librarv a dUwtation on the 
workPt t^t books, andent and modtfo. 

I « AfHcan Q«im TnJI " An'AcponBt of tb* Afrirun W»nH*r)nm of Ml 
Amt^kma Hanur Nunnilltt Thwdon RoomtvIi Pp- xvi-hsM 

(I oodoQ Jobb Wuirmy, tpra.) PHti kl/ net 
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With %e speeches delivered st the Muhammadan 
University of Cairo and at the Guildhall, London, 
ihe reviewer in Nature has nothing to do, since they 
treat of pobtics, but he thinks they are out of place 
in a natural history book lliey should have been 
published with the next volume of Mr Roosevelt’s 
public speeches, nnd with them should hdve been 
given the other side of the picture, the things he also 
observed but did not mention pubhcl), or, if he did so. 
were not reported bv patriotic British stenographers or 
editors As It Is, these speeches do not give bv an\ 
means a full statement of Mr Roosevelt’s views on 
Egypt As to the “pig-skin libnu’v," it is perh ips a 
dangerous thing for n person of the worlo-wide in¬ 
fluence of Theodore Roosevelt to set up an tndex 
oommendatonus of books ancient and modern, with 
the inference that books dealing with the subjects he 
prefers, but not mentioned by him, are not worth the 
traveller's attention 

The fact is, that a second edition of this work should 


be brought out, stripped of these unnecessary appen¬ 
dices and the at first necessary, but after wearisome, 
records of thanks and obligations to a hundre<Umd- 
one personages We should like to see Mr Roose¬ 
velt's book take its place in the ranks with Bates’s 
Naturalist on the Amazons," Schillings*s “With 
Flashlight and and w'urks of such character 

He is a good zoologist and a peculiarly accurate and 
discriminating obBer\er Although he has traversed 
lands visited alread> by some of the great naturalist- 
explorers of the world, he has still made discoveries 
himself, or through others, and records a great many 
facts not hitherto known about the life-history of 
beasts and' birds in e<iuatorial East Africa He Is 
careful to note the seasons at which the young of 
different antelopes and other large gome appear He 
brings to us, as no previous traveller has done, 

the extii^ to which this wild game 1^ persecuted and 
Infested with ticks to which, however, they seem to 
have become so habituated that they dread them much 
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less thAn the biting^ffles, though the tkks fu^p prd^ 
ably quite as mudi spreaders of diseage» aod evpn 
where they do not introduce disease germs must be 
extraordinarily weakening as blood^ckeni, Manv 
birds ore devoting themselves in Africa to littfe else 
than the picking off and eating of the ticks and fliea 
that Infest tl>e mammals Where these birds are killed 
by European sportsmen, a great deal of future trouble 
is no doubt Ming prepared for ua For example 
^ough 1 do not think this is mentioned by Mr. 
Roosevelt), certain types of hmm (egret) are perpetu¬ 
ally snapping nt tsetse-flies,^ or other flies, which 
settle on oxen or game, and, if fully protected, might 
account for a con^derable proportion of these disease- 
carrying creatures 

He has much that is new and interesting to say on 
the subject of the i-hitn hunting-cat, really a little- 

known and httle-studied carnivore in its wild state, 

both in Asia and Africa The ordinary rhinoceros and 
.ts funny habits receive full illustration at his hands, 
nnd the square-lipped, white 

rhinoceros is revealed to us in 
its gentler, less aggressive dis¬ 
position, as well as its asso¬ 
ciation with the white egrets 
which, in accompanying it for 
Its protection from ticks, whiten 
its broad back with their 

gu mo (Miw this fact, equally 
possible in South Africa with 
the same kind pf white heron 
be 'll! explanation of the other¬ 
wise absurd description “white 
rhinoceros *’ ?) He pictures it 
lor us in words, sitting down 
on Its haunches like a dog (nnd 
like Its relation, the tapir), and 
shows us that due importance 
in drscnption and pictures has 
not hitherto been given to the 
hump over its vertebr® nt the 
«ihoulders Cirevy’s zebra and 
the northern type of Equus 
buTchtllt (Grant’s zebra) are 
rightly contrasted in a|?^ar- 
ance, habits, and cry Some 
other peculiar features in both 
zebras, not hitherto recorded b\ 
naturalists, arc set down here 
Besides a good descnption ot 
the vivid colours of the topi 
or bastard hartebecst, he tells 
UR that he has met wdth form 
of the topi which develop .*1 
white blaze on the fexehead 
This 18 pOHKibl> a local sport, Init is interesting as be¬ 
ing a oarallcl to the white forehead of a southern type 
of topi, the blesbok (This white forehead would seem 
to anso from exaggeration of the two white, frontal 
chevron marks which are liable to dbeur and re-occur 
in certain types of hartebeest and gnu) 

Mr Roosevelt gives interesting particulars as re¬ 
gards the lion's method of killing most of the larger 
antelopes and zebra by springing on the back and 
biting through the vertebras of the neck It is po<r. 
sible that in the case of the sponger zelHas or wild 
asses, the lion flings himself on to the nedc Itself and 
drags down the animal's head, biting at the vertebrae 
not far from the base of the skull (This is well illus¬ 
trated bv a drawing in Mr Millais's “Breath from 
the Veld '') In the case of fuU-grOwn buffalo, the 
lion's attack Is generally made in concert, two or 
three voung male lions, or a lion and Honess working 
together^ but also with the same object of severliig 
the neck vertebrae Fading this, attempts are made 
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tp Hurling the beast by biting through the tendons 
of the hind TegSi and once it ia prone it is eviscerated 
by clAws and teeth 

The alternation of the red-gold Jackson's hartebeest 
and the black and white Grant'i zebra (looking silverv 
often in a slant of sunlight) is chornningly described, 
in f^t, the book is full of verbal pictures, meet sub¬ 
jects for treatment bv a painter Inde^, on this 
score Mr Roosevelt's remarks on the importance of 
pictures, as well ns of photographs, in the effective 
ulustfhtion of wild life, are very sensible 
He describes to us the speed of the chlta and its 

C uliar attitudes and cry, " a blrd-like chirrup ", the 
cing habits of the mole widow-fincheii (Chera), 
** the rhinoceros standing in the middle of the African 
plain, deep in prehistoric thought", the zebras and 


when at bay He gives interesting and precise In¬ 
formation regarding the spitting-cobras, describing the 
venom as it is ejected through the point of the hollow 
tooth " like white films or threads" He quotes a 
fellow-traveller to the effect that the giraffe when 
fighting with other giraffes or other foes, makes lutle 
or no use of the short ossioones as a weapon, but 
strikes with the strong chisel-likc teeth of the lower 
jnw, the blow being delivered with all (he force behind 
It of the immense, heavy neck Ihe boldness of the 
hippo in regions where he has not as vet been taught 
to be afraid of man, is vividly described—the angry 
combats in the water between rival males, and the 
departure on shore of the vanquished bull, who 
straight awa\, in n rhlnoceros-like rage, attacks on 
land the native cattle, or even men and women cross- 
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their stamping-grounds and their boldness in attack¬ 
ing dogs with teeth and hoofs, and not unreadiness to 
attack the white man also, the lions with their black 
and yellow manes (he might also have alluded to the 
frequency with which East African lionesses are boldlx 
^tted with leopard-llke markings, black below, and 
tawmv-brown above), the large cuckoos "which eat 
mice," and the mice they eat, striped like miniature 
zebras, the fantastic little elephant-shrews with their 
probos^p the variety and beauty of the water-biids 
(not fonyettinf^ that creature of lovelv tints, the ibis- 
Stork, Pscudotartalus), the white-tailed ichneumons, 
never suf'’c!e»'tlv hitherto commented on in desenp- 
tions of African nature; the bold roan antelope-s, 
wdth their Inr^e mouths and reported habit of bitinsr 
00 well as homing their foes^ and squealing savagely 
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mg hie angry trot Roosevelt's notes on baboons 
hyenas, elephants, white rhinoceroses, water-birds 
(especially p 298), Ordvy's zebra, white-bellied hedge¬ 
hogs, the hyraxes, and the forest and mountain rats 
are all most interesting, and In nearly every case novel, 
even to those acquainted with the East African fauna 
Excellent m every wav are his descriptions of the life 
of the savage men (invariably kindiv towards this 
expedition), amongst w horn and with whom he 
travelled His descriptions of the botanical aspects 
of the country are full of colour and actuality, but 
are unfortunateU marred here and there by the cor¬ 
rectly desenbed tree or plant being given the wrong 
name, either botanically or in the vernacular 
In short, Mr Roosevelt has written a book w'hich 
would have been quite as noteworthy and of as lasting 



8 o 


HATURB ,^^ ’ [Nov»iib*» ‘I7v 


interesft if it had betfd Written fay an unknown per¬ 
sonage But in Hs permanent form tiie relattvely 
tnvlal press errors and slips of the pen should be 
oocrectM and all extraneous matter not connected with 
natural hutoryi cut out. 

The Illustrations—drawings as well as photographs 
—arc admirable, Mr Roosevelt deserves praise for 
havinff carefully photographed the small manunalt as 
well as the big. 

Special triumphs of the expedition were the shooting 
by Mr .Theodore RooseVelt of the rare Somali reticu¬ 
lated giraffe, and by Mr Kermlt Roosevelt, of the 
East African sable antelcM In regard to this 
achievement, the writer of this review has enjoyed 
some satisfaction In desenbing his own journey Co 
Kilimnnjarq in 1884, he stat^ that he had seen the 
sable antelope on the way thither This statement 
viM tomewhat rudely deride bv a succeeding traveller. 
wnA wlared that tne sable antelope was never found 
nfarth 'of the region opposite Zanzibar Island 

U H H. JOHKSTON 
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XTU^SPHERIC ELECTRICITY AND RAIN 

fact that raindrep^ often bring down a 

* measurable charge or electricity has been known 
for twenty years, but numerical measurements have 
been comparatively few, and data of even moderate 
trustworthiness are scarce A recent memoir of the 
Indian Meteorological Department ^ contains an 
account of the important work done on this subject 
In iquh and 1909 by Dr« G C Simpson This work 
is partly observational, partly expenmental, and partly 
thmreticnl To see its true Dcaring, reference is 
necet»snr> to some other aspects of atmospheric elec- 
tficin 

If we denote by v the electric potential at a height 
s above the ground, and if dvjds represents the rate 
of increase of v with height just ibove ground level, 
then treating the conductivity of the air as negligible 
the earth must have a charge the surface density a- 
of which IS --(do/d6)/4v In ordinary fine weathw v 
increases as we go upwards, ond so o' is*negative 
In prmtice one usually derives dv/dz from the differ¬ 
ence i)f potential between two points in the same 
vertical one metre apart This quantity, termed the 
potcnUal gradient, vanes much from day to day, or 
even hour to hour, and tlie average value seems to 
varv considernblv at different parts of the earth If, 
for example, we suppose it to be 150 volts, then re¬ 
membering that the centimetre is the unit of length, 
and that the electrostatic unit equals 300 volts, wre 
deduce cr»-(i/4»)(i 5/300)=“4ox io“* EU (or 
electrostatic units) 

iVcmospherlc air is in reahty not a perfect non¬ 
conductor If one gives a body in air on a perfectly 
insulating support a charge, whether positive or nega¬ 
tive. this is gradually lost Of the numerous observa¬ 
tions on the rate of loss of charge those made by Mr 
C 1 R Wilson, W'lth an apparatus which he devistxl 
a few >ear8 ago, appear least open to criticism In 
^ paper published in 1908, Wilson * gives the result of 
a considiu'able number of observations on the loss of 
negative electricity under fine weather conditions 
Hu mean rate of loss exceeded 8 per cent of the 
charge per mlnUte of tune In other words, a charge 
equal to the earth's charge at any instant was lost 
everv^ Iwdvff minutes During these observations the 
mean value of the potential gradient was 187 This 
answers to a surface density of -10-^x497 E U , or 


1 Vol xOlsrt I, " On the Blarfricbv of RbIq itpd ki Oriirln Id ThimiUr 
■tforinh.' wVDr Goorge C SinglDoo, Imperial M«teoro*oglit (abo In 
Tlruuaml Pt^ KS.). 
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^i6'6x ceulombe. Taking an 8 per cent, losb- 
per minute, the Ioh per second—tbc vklue Of an 
upwardly directed negative, or downwardly dir e c ted 
pMdve current—la (8/60)10^^ x or 

aaxxo*^* in amperes, li this repreeented a ver ag e 
condidoni, we should have in the oduroe year 
from eadv aq cm of the earth’s surfaca a laaa ef 

L x lo** coulombs, or ai £ U of negatlfa elecCrklQr 
luring rain the potential gradient is often ne gat iv e, 
but the total duration of negative gradient Jr the 
course of a year is not large We are t&s led to the 
conclusion that whilst ai £ U. is probably an over¬ 
estimate of the charge lost annually per aq. cm ^ 
surface by conduetkm through die air, k Is uoUkdy 
to be mu^ in excess of the truth unless the con- 
di^vlty of the air is exceptionally high at times 
when the gradient is negative Tm question thus 
arises How is the earth's charge maintained? 

Of the hypotheses advanced of late years, the one 
that has met with most approval is due to C T. R 
Wilson, wdio suggested that while districts enjoying 
fine weather ore kning negatli^ diarge, other d&txicts 
are deriving a corresponding amount of negative elec- 
triettr from falling rain, the circuit oelng oonopleted 
below by earth currents, and overhead by horizontal 
currents at a considerable height. Our knovriedge of 
earth currents at the present moment does not enable 
us either to affirm or to deny a systematic transfer of 
electricity between wet and dry areas 
Wh«^ Wilson's sugration was made, it was be¬ 
lieved that while the elcctncity brought down by raUi 
was sometimes positive, still negative lar^y pre¬ 
dominated, that Ming the result arrived at by Elker 
and Geitel, who were the chief of the early observers 
Dr Simpson’s first contribution to the subject was the 
invention of an ingenious apparatus giving a con¬ 
tinuous record of the amount and sign of rainfall 
electricity. This apparatus has been In operation at 
Simla during the monsoon or rainy seasons of 1908 
and 1909, and the results are of an unexpected char¬ 
acter What the apparatus really does is to ooUact 
and record rainfall el^ncity for two-nunute intervals 
The data r^resent the total charges reoeivmi for each 
successive interval and the corresponding rainfall 
During the two monsoons 172 1 rm of rain were re¬ 
corded, with 44 o E U of positive and 13 8 E U of 
negative electncit>, or a balance of 302 EU of post* 
five* The tworminute intor\’als during which a posi¬ 
tive charge was measured amount»l in all to 4 16 
days, as against 1 70 days of negative During about 
37 per cent, of the total duration of rainfall no sensible 
charge was measured Snow is rare at Simla, but 
for such snow as fell there was much the same rela¬ 
tive excess of positire elcctncity as m the case of rain, 
the chief difference being that snow brought down 
more dectncity than an equal weight of rain. An 
annual rainfall of 86 cm is normal enough, and if 
the corresponding balance, is E U , of electricity had 
been negaUve, it would have fitted Wilson’s theory 
well so far, but being positive, it adds to the mystery 
respecting the source of supply of the fine weather 
current 

There are some features which raise doubts as to 
whether Simla phenomena are fairly representative 
Rain there seems to be accompanM^by mudi thunder 
and lightning, and tiie excess ai fkititive electricity 
was especialfy prominent during the ve^ heavy rain 
accompanying thunderstorms. In 1908, when rain 
was falling at a less rate than o 17 inch per hour, the 
time during which negative electricity was recorded 
was about 90 per cent of that during lirfaidi 
positive was recorded, and thif mean charge 
par C.C was aa EU for nSgAltiVe, as against 
17 E.U for positive, so that in the Eghtest 
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"rwir native decbiclty was alightly in ex* 
jitak* The charge per c c tended to be larger the 
lighter the rain, but the jfall In two minutes was so 
ih light rains that it seems by no means im- 
ppt^Ue th^t with a more sensitive apparatus there 
have {leon ^ smaller total excess of positive eleo 
reeanled Observations oovenng the complete 
precipitation, whether rain or snow, at a 
ititndber of stations in different latitudes will be neces- 
Mry before we can safely draw conclusions respecting 
the earth ua a whole 

It was discovered by Lenard many years ago that 
1 q the case of an ordinary waterfall, or when water 
falls 6n a solid obstacle, tne water di^s formed take 
a positive, the sufToundlng air a negative char|^ 
Lenard bdieved, however, that no such separation 
ctocumd wlun drops spht up without falling on an 
<^tade, Simpson found a similar absence ot charge 
when experimenting with Simla tap-water, but on 
trvin? distilled water he found that the splitting up 
of drops by means of a vertical air jet is accompanied 
bv a marked separation of electricity, the water tak> 
I fig the positive charge The breaking up of drops, 
each containing about 1/4 c c of water, gave the 
waiter a charge of about +a3x io“* E U per c c If 
the drops were already char|^, this additional charge 
was aaded when th^ broke, so that the action is 
cumulative Raindrops become unstable on attaining 
H certain size, and tend to break, so that natural 
conditions approach those of Simpson's experiments 
V rutiofial explanation is thus ^iven of a positive 
charge on ram if it behaves as dutilled water This 
we SneuXd expect it to do, except perhaps in smoky 
districts, but further experiments on actual rain-water 
In various localities seem desirable The presence on 
Home rain of negative electricity is nscribc^ by Simp¬ 
son to a transfer of charge from air which has pre- 
rkxistv surrounded breaking raindrops 

The theoretical problem mainly considered by Simp¬ 
son is the relation of rain to ihunderstorms He 
believes that there are normally present in thunder¬ 
storm areas upward currents of air with velocities of 
nt least 8 metres per second (18 m p h ) Such cur¬ 
rents prevent raindrops from falling, and Simpson 
HuppoM the drops to go through frequent repetitions 
of the cycle, growth, leaking up (with separation of 
etectnaty), fresh growth, and ao on, at a nearly con¬ 
stant height in the atmosphere until the charge is 
great as to produce ut a certalii level a gradient 
larger than 30,000 volts per cm , which he takes to 
be the electric strength of air When this limit is 
reached, a lightning flish neutralises the accumu¬ 
lated ctuu-^e over a limited area, and the process goes 
on repeating itself There are vanous difficiiltieB in 
the wav of accepting this explanation as complete, 
but some represent our present ignorance rather than 
positive knowledge We should like to know, for 
instance, whether vertical air currents such as Simp¬ 
son postulates really do exist near 'the precise level 
wfacce the air breaks down, also what the true nature 
of a lightning flash is, whether unidirectional or 
osciltatory. what charge passes, and what is the ex¬ 
penditure of energy For all we know, the air may 
be in a strongly ionised condition, possibly even there 
may ^ separation of the constituent gases, and a 
potwM gradient much under 30,000 volts per cm 
may suffiee to cause a discharge In the meandme, 
SfniDsop^a theory of thundaratorms had better be 
regarded as g hv^besis. but, unlike some hypotheses, 
it promises tip be useful in suggesting promising lines 
for observation and experiment. Ine separation of 
electridtv the breaking up of raindrops^ may not 
placy qirite so fundamental a imrt as Simpson sup¬ 
poses. but assuming it to tiike place with natural 
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rain. It can hardly fail to play an important part in 
thunderstorm phenomena 

The memoir as a whole is most original and sug« 
gestive, and is one on which the meteorological service 
of India deserves to be congratulated As 4|uiny 
readers of Natuhr are doubtless aware, Dr Simpson's 
servtocs have been lent by the Indian Government to 
the present British Antarctic Expedition, principally 
with the view of his studying electrical conditions In 
high latitudes, and we may, 1 think, entertain hl^ 
hopes that the resulting increase of knowledge nvln 
be eminently satisfactory both to India and to this 
country C Chree 


7 HE PREVENTION OF PLAGUE 



the sanitary authorities of England and Wales, with 
a request tnat their officers should endeavour to secure 
the adoption of the suggestions contained therein 
The memorandum gives an interesting conspectus of 
the essential features of the disease, and deals mainly 
w'lth Its methods of spread and the measures which, 
in the light of recent researches, must be taken for 
its prevention bortunately, plague, although a 
disease capable of manifesUng itself as an epUlemic 
of a widespread and virulent character, is now so well 
understood on its epidemiological side, that the direc¬ 
tion which preventive measures should take is obvious 
The situation may be summarised in the dictum—" no 
rats, no plague Practically, however, the matter is 
perhaps not so simple as it may seem 
The first faction of tho memorandum describes 


briefly the symptoms in plague llie iniected eyes and 
the thick, drunken " speech arc noted as character, 
istic signs of the disease There is no mention, how¬ 
ever, of the tendency to shouting " delirium and the 
impulse to get out of bed and wander off, utterly heed¬ 
less of thetr condition—well-known symptoms in the 
n itives of India The ''acute " ward of a plague hos¬ 
pital m ut times a very noisy place, and mild restraint 
requires to be put U[M>n patients to prevent their un¬ 
conscious excursionr 


rhe ** ambulant" form of plague is referred to, and 
it IS stated that persons with tins type of the disease 
may spread the infection Spread of infection by 
such persons would seem, however, to be very doubt¬ 
ful, by direct personal cont^ion at least, and it is 
equally doubtful whether ef^ttve comers of the 
disease in the sens6 of lynhoid uirners exist The 


evidence for the existence of suih earners 19 not satis- 


fact(X7, and although the possibility of the occurrence 
of “pneumonic" cwiera must be considered, the 
ranty of this type, at least in India, and its extreme 
fatality, considerably limit its importance from this 
point of view. 

The statement that there is little or no liability to 
infection from contaminated food is a comforting one, 
and IS justified by the accurate observations on the 
patholo^ of human plague made some years ago in 
Bombay by the Austrian Plague Commission, and by 
the results of experiments on susceptible animals 

The memorandum accepts in its entirety the results 
of the recent investigations of the Plague Research 
Commission, vlx., that the sole infective agents in an 
epidemic of bub<^ic plague to be reckon^ with are 
the infected rat and the Infected rat flea—the former 
an indirect oMnt and the latter the immediate infect¬ 
ing agent It followrs that the measures sugmted 
for attempting to stamp out the disease are directed 
solely towards ^e destruction of rats and their para- 
sliteB. It has indeed been claimed that domestic 
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animala, iiUch as cattle, piga. fot^U. ducka, &c , are 
au^ptlble to plaj^e inftciion, but extensive experi¬ 
ments made by competent observers in several parts 
of the world completely agree In opposition to this 
belief 

In the memorandum the importance of preventing 
the access of rats to or their entrance into buildings 
IS emphasised It is pointed out that u cat in the 
house IS a safeguard a^inst domestic invasion by rats 
and mice» although it must bo borne in mind that the 
cat Is in some degree susceptible to plague Major 
Buchanan, of the Indian Medical Service, has strongly 
urged the advisnbilit) of stocking the villages in Indn 
with rats us u preventive measure, but it must be 
said tnat no very definite evidence in support of the 
proposal has been produced 

With regard to the extermination of rats it is 
admitted that complete extennination is perhaps im¬ 
possible \ material diminution in the rit population 
would undoubtedly lessen the spread of infection 
amongst iht m, but the fertility of tlu rat and the fact 
th It It overruns the whoU country in enormous 
niimhi rs make the task of pennnnentl) suppressing 
the rat commumly in this country m extrernely diffi¬ 
cult one It 18 certain that only a ntvcr-ci ising and 
ci>mpletc organis<ition for rat destruction will appre- 
nablv reduce their numbers, and it is perhaps not 
sufficient!) realised bv some of the advut itc s of n 
gciier tl rat campaign that in order to Ih thorough and 
effective such a campaign would involve a most ex¬ 
tensive and, in the aggregate, n most costly organisa¬ 
tion in this connection the experience of rat destruc¬ 
tion gained m Japan is instructive Kitas<ito has 
reported th it m five jc'irs 4,8(xi,(Xio rats were killed 
ni 1 ok$o alone at u considerable financi il outlay, but 
th it at the end of this time no appret lablc decrease in 
the rat population could be detected Kit isato attri¬ 
buted this to the circumstance that the rate of de¬ 
struction, vigorous IS It was, did not keep pare with 
the natur il increase in the rat population Recent 
experience in India appears to point in the same 
direction 

It IS be>ond question, however, that so far as plague 
prevention is concerned n great deal cm be done in 
this country by diminishing or, preferably, abolishing 
rat infestation in human habitations ind in Uwir 
immediate iKighbourhood 
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DR THkOnOHh COOKE 


administrative gifts, enabled hmi to fill It wlffa tfgndl 
suoceu until he retired from India In 1893 
lliroughout his service Dr Cooke had tslcen tt ktm 
Interest in botanical studios, and field-work connected 
therewith was one of his chief recreations. What he 
did as a pastime was, however^ characterised by the 
thoroughness that marked his official work, he ;ioon 
became a recognised authority on- the veg^tlon of 
Bomba) and Scinde, and it was onlv fitting that when, 
in )8()i, the Botanical Survey of India was organised, 
Dr Cooke should be placed in charge of the survey 
operations in western India Encouraged thereto by 
Sir George King, then director of the surve), Dr 
CcKike made preparations for the production of a 
• Flora of the Prehidcncv of Bombay " Difficulties 
over which neither Sir (leorge King nor Dr Cooke 
had control at first ^evented the realisation of the 
scheme, and when Dr ("ooke retired in 1893 his 
energies found an outlet in a post lo which he was 
HptMinicd at the linpennl Institute 

Tlie difficulties that had stood in the way of the 
publication of a local flnr'i of Bombay having at last 
been overcome, Dr Cooke was able, some years later, 
to settle at Kew and commence the preparation of the 
work in the herbarium there The first part was pub¬ 
lished tn tqoi, the seventh and concluding port ap¬ 
peared about two voars igo The work is marked bv 
the thoroughness and attention to df’tail characteristic 
of nil that Dr Cooke did, nothing m taken for 
grafted, everv previous statement m carefully \erifiet1 
or icfuted, and the "Flora** will remain a lasting 
memonul to Dr Cooke's critical acumen, industrv, 
and cnergv On its completion Dr Cooke contmuefl 
to work in the herbarium with undiminished ardour 
assisting as a volunteer in the preparation of the gre-’t 
" Flora CapensiR " edited bv Sir W T Thiselton- 
D/cr, until I^id i^ide !)V the itlnes«a which has ended 
his career Dr Cooke on whom his university had 
already conferred th<* degree of T L D was created a 
C I K in 1801, '=m(l w iR a Fellow of the Linnean anti 
the Geologicnl Soi leties 


NOTES 

Ttir \ob**l prizf» for dinniistry his beon awarded lo 
Prof Otto \\ alla(.h profesHor of chemistry in the 
University of Gcittingcn 

\N K ngrft to *« f the announrement of the death, on 
November of Mr \\ R hisher, formerly assistant 
professor of furcwlr) at i nopors Hill College 


W E announced with regret Inst wexk the death, on 
November 5, of Dr Theodore C ookc, C I E , 
formerly a member of the Bombay Educational De¬ 
partment Bom at Iramore, to Waterford, in 1836, 
Dr Cooke entered Trinity College, Dublin, where, 
after a distinguished career as a student, he graduated 
in 1859 in the faculties of arts and engineering In 
the fortner faculty he wok Hebrew pri/cmun, first 
honouranian, and senior moderator and gold medaltiat 
in science, in the latter he obtained special certificates 
in mechanics, chemistry, mineralogy, mining, and 
^eoloOT Pursuing his profession as an engineer, he 
joinea in i860 the service of the Bombav, Buroda and 
Central India Railway, then under construction, dur¬ 
ing this serricc he balit for the companv the great 
iron brMige at Basseln Five vears later the Govern¬ 
ment of Bombay secured the services of the talentwl 
young engineer as principal of the Civil Engineering 
Co1lc|^ which later with widened scope became the 
Colle^ of Science, at Poona The post proved con¬ 
genial to Dr Cooke, his wide and varied knowledge, 
with which were associated much tact and great 
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riiK Royal Oooldgiriil Soiinty of Cornwall at its annual 
meeting nt IVnzincx on November 8 ajvarJM Dr George 
J Hinde, b R S , the Bolitho gold medal for his valuable 
papers and servkcs in conned ion with the geology of the 
county 

A Rbuter telegram from Pisa Rtates that on 
November 10, in the presence of King Victor Emmanuel 
and a Government Comniiwion, Signor Marconi received 
wireless telegrams direct from Canada and Massowah by 
means of his extra powerful Installatkm at Coltano 

Mr A E Brown, secretary of the Zoological Society 
of Phlladelphls, has died suddenly t# heart disease In his 
sixty-first year He was vlce-presldeDt and curator of the 
Academy of Natural Sciences In the same city, and a 
frequent contributor of zoological and biological articles 
to various scientific journals * 

Dr C Wuxaro Hatrs, chief geologist to the U S 
Geological Survey, is now visiting Panama by the direc¬ 
tion of President Taft to make a preliminary atu^ of 
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fBptogicia fomiatioiu tn the ** canal lonr/' with Hpecial 
referaioe to the eicavationa at the C^utebra cuttlni; Upon 
the fiwilta of hU Investigations will depend the deiision 
Wheth^ a geologift will be permanentI3 awngned to UHsist 
the canal comn)luion 

A Rauna ftietsage from Munich announres the election 
of the following corrcKpondlng members of the Munich 
Academy of Sciences —Dr V (• Ken>on, director tnd 
principal librarian of the British Museum, Dr L Metcher, 
P R S , director of the Natural History Museum, South 
Kensington, Principal Mlcrs, FRS, the Univ^rsit) of 
London, Dr D H Scott, F R S , Profs \\ ilson und 
Onborn, Columbia University, New A'ork 

Prior to the anmvcrsRry meeting of the Miiicr'iingical 
Society in the Geological Society's rooiiin at Burlington 
House on Tuesday, November 15, Dr I azarus hlctiher, 
P R S , was presented with his portrait, painted by Mr 
Gerald Festus Kcliv, in recrognitlon of the invaluiblt 
services he had rendered to the society during thi past 
quarter of a century, the presentation b( ing matle b\ 
Prof W J I^wis, >RS, on behalf of the mmtbirs 
and other subscribers For three years, 1885^, Dr 
Fletcher was president, and for twent}-onc \ears, 188H- 
J909, general secretary, of the soi ict\, and it is to his 
genial and stimulating influence that ith present prosit roiu 
condition ift largely du( Dr Ftetchf r resignnd tlu 
secretaiyshlp upon hi^ tippointment ns direitur of tin 
Natural History Museum 

\ CARRPULLV pi innod elTort is being made b) the authori- 
ties of the American Museum of Nitunl llistor> in \i\> 
York to populinse the resources of that institutiun On i 
recent afternoon they gave a reception to from iijoo to 
i8cx) of the school teachers of the city, huxing invited tlw 
principal of each school and two delegates whom he should 
appoint The programme of this * Teachers’ Day ” in 
eluded a personally conducted tour of the building, in 
introductory address b\ the president of the museum, Dr 
H F Osborn, and si\ t<n-minutcs' talks b> i xperts, 
interspersed by orchestral music, and followed by tea m 
the ornithological hall Ihe object of ihe n^eeption w is 
to show the teachers of New 'Vork what the muMuin h-id 
to offer both for themsehiH and for the children in lliur 
classes 

Db W H Brfwer, professor emeritus of agriculture 
at the ShefHrld Scientific School of Sale University, hx*. 
died at New Haven from the infirmities of old age Hi 
waR born in i8j8 Before his appointment to the ^ ak 
chair in 1864 ho had bi'en professor of chemistry xnd 
geology at Washington College, Pennsvlvunia, and pro¬ 
fessor of chemistry in thr University of California Ih 
became professor emeritus in 1903 He had served on 
several important Government comniissions, and had bt'en 
president of the Connecticut Board of Health, of the 
Connecticut Academy of Sciences, and of the Arctic Club 
of America In an editorial note on his career, the New 
York Eventng Pott describes him as one of the fast dis¬ 
appearing ^jepreaentatlvei of a stirring type It quotes 
from a friend who once spoke of him as an ** eminent 
geologist, an expert mining engineer, an Arctic explorer, 
an art critic, an author, and a charming companion,” 
and adds that, like Shaler and Holmes, he ” was the 
product of no system other than that prescribed by his 
own tapaefty of learning, and perhaps for that very reason 
possessed a vitality^ and range which are seen but sildom 
lo the younger generation ** 

At the annual generol meeting of the I^don Mathe- 
matleal Society, held on Novonber 11, the following were 
elected to be the council aitd officers for the session 
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1910-11 (the names of members not on the retiring council 
are printed in Itullc type) —Prrridmf, Dr H F Baker, 
h R S , rfce-^esfdtfifti, Mr J K Campbrll F R S , Major 
V A MacMahon, h R b , Sir William Niven, K L B , 
F R S , treaturfr. Sir Joseph I armor, h R S , secretariei. 
Prof A F H I^e, F R S , Mr J )\ Grace, FRS , 
other memberi of ihe coiniri/, Mr C. I Bennett, Dr 
r J TA Bromwich, F R S , Dr W Burnside, FRS, 
Mr K Cunningham, Mr \ I Dixon, Dr L N G 
I iton. Dr F W Hobson, FRS, Prof II M Mac¬ 
donald, IKS, and Dr A E WesUrn 

Vfry great vigour haw c.h'iradtriNixl the uindmt of thr 
Turubaya Obwrvaforv of Into ami therefore ihe severe 
losx the institution has suffered bj the death of the dirrsctor, 
Dr F Valle, will be keenlv feJt, for he midi the observa¬ 
tory a centre for scientific activity throughout all I^tirr 
America Dr Valle played a foremost part in promoting 
scientific usefulness and maintaining an effirient Ktnndard 
throughout the Republic of Mexico The “ Aniiuaire ” for 
which he was mainly n sponsibb appo ired with great 
ngularit), and supplied u imss of information ronnected 
with gLodisy, meteorology, ami phvsics that would be par- 
iiiuiarh usr ful in the societv in whiih it tircuIaTpil, while 
tin irtlcli«r on .nstronomy quukened lor il and popul ir scien- 
tihr f ffort But of greati r Imporlnnce 111 gener il, and on 
what the reputation of the htr director will rest, was his 
ardent priwuTutlon of th< work of stell ir photography in 
ifinnertion with the Carte dti i iW, the observatory being 
rrsponsible for thi zone south declination When 

the 1 ist report was issued, onlv 3a holds rennineil to com¬ 
plete the I2tx) for tin cutalogin, ind those niust have long 
simt been supphetf No fewtr llun 800 plates hid bom 
nn isured, and thi latalogue plaits won l>cing aoliveiv 
pushed forwnrd Such activity contrasts very fivourablv 
with the results obtaintsi at some obsiTVatorios 1 ngaged 
on the southern /ones, and tiu /ral displayed is the more 
Lommendabk, ns ii is known Dr Vallt had lo contend 
with very groat difficulties m regard to the figure of the 
object-glass of his photographic refractor Dr Vallo did 
not onlv measure his plates, but he uwd his mr ndian circk 
vigorously for determining the position of standard stars 
used in the reduction of the photographic pi iif \dd to 
this record the vvork of the observatory m spe c troscopv, 
111 ignetisni seismology, and meteorology, ind it will bf 
idmitted th it Dr Valle's energy went far to ri.ino\e Ihi 
stigma of Indifference and lassitude which it one time was 
inclined lo rest on the observatories of Spanish America 

The account of the work of the Port Frin Biological 
Station given by Prof W A llerdman to the Liverpool 
Biological Society on November ii shows that the station 
continues to develop It is expected that the much needed 
extensiont now in progress wilt be completed and equipped 
by Easter of next year During last summer vacation 
Prof Herdman, Dr Dakin, und Dr Roaf conducted, for 
the first time, a valuable course of work in the science of 
oceanography (Including hydrography and planktology) 
The work consisted partly of lectures and demonstrations 
m the biological station, partly of collecting and observing 
work on the seashore, and partly of expeditions at sea in 
the steaiTi yacht J^idybird and in the I nncjshire Sea 
Fitlieries steomer The operations of the fish hatchery at 
the station have resulted in the hatching and setting free 
at sea of upwardfl of 8,000,000 plaice fry and more than 
5000 lobster larvae—a substantial advance upon the work 
of any previous year Plankton observations were carried 
out on the same lines as in the previous three years, three 
collections being made twice a week in the sea off Port 
Erin the whole year round During July Prof Herdman 
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4pok a iieries of verticai plankton hauls from various 4 eep 
locaUttes off the west coast of S^land A comparison 
(he collections show (1} that there Is a constancy year 
after year in the nature of the plankton at certain Jocall- 
tUti and (a) that some of the kK^lltles, not very for aport^ 
■differ considerably from one another m the nature of their 
plankton at the same time of year 
Tua general committee of the Mansion House fund for 
providing a memorial to King Edward In London has hod 
under consideration numerous proposals as to the form 
the memorial should take The only decision which has 
as ^'et been arrived at is that, apart from the provision 
of a larger memorial of his Majesty, a statue of King 
Edward VII , with suitable accessories, be e r ected in some 
prominent and appropriate position in London, and that 
a fund be Immediately opened for the purpose Other 
schemes are still under contlderaUon Originally 164 pro¬ 
posals were received by the committee, but, according to 
the dally papers, these have been ruled out, with n few 
exceptions, as unsuitable or impracticable The general 
committee bos still to decide finally, but among schemes 
recommended to them by the executive committee are 
Lord Eriier*s proposal for an historical museum In l^don 
on the lines of the Mus^ Carnavalet In Paris Secondly, 
the scheme of Lord Avebur> for the building of a great 
hall for the University of London, to be used for degree 
nnd ceremonial purposes, and also for examinations 
thirdly, Lord Northcote’s suggestion that a portion of the 
fund should be devoted to a scheme ** for the protection of 
human life in the tropics by a great extension of that 
i 4 uiipalgn against tropical disease which has already abated 
•o largel} the sum of human suffering " fhls last pro- 
poaal has the support of the Society of Tropicnl Medicine 
and Hygiene, and a letter, signed by Prof Ronald Ross, 
F R S , and othfo* officers of the soaety, outlining the 
valuable work for the Empire which could be done by 
such an endowment of the study and prevention of 
tropicol diseases, appeared in the Timer of November ^ 
Lord Rosebery, an Chancellor of London University, has, 
In a letter to Lord Avebury, expressed his hearty approval 
of the scheme put forward by Ix>rd Avebury 
Om November H Major Sykes delivered an interesting 
lecture to the Royal Geographical Society describing two 
short journeys which he took recently in north-eastern 
Persia the andent Psrthia, and Hyrcania Ihls district 
has always been one of special interest to the historian It 
formed part of the patrimony of the earliest Persian kings, 
In It originated both the religion of Zoroaster and the 
Parthian dynastv, which mtasured its strength sunessfully 
with Rome. it lias always been the debatable land on the 
border between Iran and Turan , and now it seems within 
measurable distance of falling, finally, into the possession 
of Russia, without any of the clomour, nay, danger, of 
war whicli such on advance of the Muscovite would have 
caused in England a few years ogo Such are the ways 
of high politics The cities of north-eastern Persia are 
Interesting also Meshhed Is a great centre of enravan- 
routes, ancient NIshapur Is renowned as the birthplace 
and abiding-place of Omar Khayydm, Tunhlx is the tradi¬ 
tional town of Zoroaster, wh^e the great prophet con¬ 
verted Vlshtdspa the king and planted the sacred cypress, 
Budjurd and Astrabad are interesting as really Turanian 
rather thap Iranian towns 'fhe dividing tine betw^ 
Hyrcanht^d Partbla was never drawn defimtely In the 
Inscription of Darius the Great at BlsitDn (Behistun), the 
lands of ** Patthva and Varkana " are mentioned together 
Tba nl^V of Hyrcania (Varkana) survives In that of the 
j modern nver Gurgdn Major Sykes had previously visited 
the vallev of the Atrek, hi which Budjurd lies. His route 
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on this journey was taken from Idrthhed 10 
thsfice to Astrabad, and back by Way of ffg h e aT 

war, and blUhapur (the well-known old trade sfWto) 
Meshhed On the wo> he made several interesting e^Jor a- 
dons, and Identified some ancient sites, notably ihaX of 
Paras, which is probably the ancient Parthlaa capital 
On his second journey he went to NIshapur and Tu^ls 
At Nishapur he identified the sites of several ancient oHlei 
which have been built near the spot from the original 
Nlv-Shapur of Sapor 1 to the mediaeval Nishapur of Omar 
KhayyAm and the entirely different modem town At 
Turshlx Major Svkes aNo made Interesting dlsooverivs 

In spite of having presented his unrivalled collection to 
the nation, Lord Walsingham, as evident from a paper 
on Madeiran Tlnennie In the November number Of the 
Entomologist's Monthly Magastne, continues to devote 
attention to his favourite Mlcro-Lopuloptera Two now 
species are described in this communication 

WmiBRidr*s British Birds for November contains a long 
list of birds marked in the British Isles which have been 
recently recovered in various fHaces, either at home or 
abroad Among the items may be opted a teal inarhed 
in Essex In February and taken off Schleswig in August, 
and a tern ringed in Cumberland in July ond captured 
Kouth of Oporto in September 

In a paper on the tooth-billed bower-bird (Scenc^etei 
StttUfotint) published in the Emu for October Mr S W 
Jackson states, as the result of continued observation, that, 
as a rule, during the height of the breeding season thesf* 
birds do not visit their play-grounds or indulge in mimic 
yoculliation In the daytime, but reserve the Utter per¬ 
formance for the periods before sunrise and after sunset, 
when they are In the tree-tops During the nesting season 
th** play-grounds are silent, unoccupied, and, most signifi¬ 
cant of all, untldv 

To the Novfmlier number of Pearson'f Magostae Mr 
Walter Brett contnbutes an appreciative notice of the bird 
groups mounted in the Natural History Museum at New 
York According to the author *s own words, the birds it\ 
these groups positively breathe with life Their pose la 
natural, their surroundings are true to nature, their 
throats almost tremble with the song one expects to hear 
And the reason of this is that these birds are life studies, 
scientifically correct as well as artlsticsUy perfect The 
visitor knows they are stuffed only because he is aware 
that they are in a museum, not In an aviary " The article 
is illustrated with reproductions from photographs of 
several of the groups 

No 1766 of the Proceedings of the U S National. 
Museum is devoted to an account, by Miss Rathbun, of a 
col lection of stalk-eyed crustaceans from the coast of Peru 
and adjacent parts of South America The most notable 
additions to ^e fauna Include a small crab of the genus 
Oromidla—the first of its group from western &uth 
America-'and Panopaeui bcrmwdeiufs, previously known 
from the Atlantic, while example* of two spedcs hitherto 
represented bv the types wro also obtained A noticeable 
feature is the obundancr of Xanthidie and InachidaB and 
the scarcity of Parthenopida anf shrimps of all kinds 
Many of these Peruvian crustadbanfi especially faerdnlt- 
crabs, are used either as food or for bait 

At the commencement of a review of the species of 
venomous toad-fishes of the genera Thaiassoph^Ae and 
Thalasiothla, published as No 1765 of die Pitxeedhtgs df 
the U.S Natl^ol Museum, Messrs Bean and Weed sfate 
that the 4 e fishes differ from alt other members of the ctaas 
by possessing grooved or perforated spines^ analdgMis Aq 
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ttf verMunqu* aorptfitm for introducinf; the potHon 
tl^ ^ a fcrrt e )nto the bodies of their victims hi a tpeei- 
TMm» 0 ^fjnc rsljeuMs exomlned bv the authors 
top piUMW! was found tq occupy the whole lenffth of 
Am under side of the sptoe The poeibon of the tac is 
doCh that sny pressure tending to drive the ^pme into the 
shin of another animal would produce a pressum on the 
sdCf and thus Injt^ct the poison with consldir'ibk force into 
the wound 

Thi ova and larvae of tcleostean fishes taken at j 
Plymouth in the spring and summer of iQut) form the I 
subject of the thief article In the Journal of the Marine 
Biological Association (October) The work vns specially I 
directed to practical questions connected with the fishing | 
industry I such as the location of spawning areas, the dura- 
tlen of the spawning period, and the relative extent of the 
breeding of various kinds of fishes In the Phmouth area 
rather than to details of purely faiologle'i] interest, and 
accordingly the descriptions of the eggs nnd inrv» fomi- 
ing the subject of the article bear ipeeJal reference to the 
means of ready identification at different stages of develop¬ 
ment A striking feature In the collection of pelagic 
eggs wss the overwhelming preponderance of those of non- 
marketable specieSi such at rockUng, rock-wrnste, boar- 
fish, and dragonets It may be assumed, if sufficient 
samples be taken, that the relative abundunct of eggs in 
the plankton affords a truetworthy Index to the pro¬ 
portionate numbers of aduh fish at the vpnwnini^ season, 
and It n«y therefore be expected that in inshore, areas 
such eggs should he largelv those of rockhng and wrisfie 
But this does not explain the predominance of dr igoneN 
boar-fish, Ac , over whitmgs, dsbs, plain* and soles 
Mthough the latter are the objects of ottentiim on the 
part of trawlers, it is still an open question to whai 
extent the present state of affairs mai Iw attributed to 
trawling 

In the Bwlog^ichcs CcnffafCifstt (October is) pubhshrd 
the first portion of on article, by Prof K (.roebel, on 
sexual dimorphism in plants, discussing the extent to 
which dioecious plonts are modlflod apart from the sexual 
organs. Examples of specific differences ui plants 

axe rare Cannabis xahva Is often quottKl ns a good 
example, although the author doubts if there U much dis¬ 
tinction in a pnefioral stage, he also questions whether 
It is possible to distinguish staminate and pistillate speci- 
maflts of CycQS, Taxus, and Jumpems when not m flower 
AiMngst cryptogams better examples occur, numbly in 
the cose of such liverworts as Symphyogyne leptoihele, 
which is figured The fundamental reason for the differ- 
eocas lias In the necessity for providing mure nourishment 
for the products of the cell, aral this also explains the 
poaldons of the sexual argons In monocoowi plants 

Tm cturent number of Tfo^drst Ufa (No q, vol vi) 
contains several articles on cotton cultivation both in the 
British Empire and the United States In Egypt* 
Poadm points out, cotton occnpieii from one-half to on»- 
thErd of the total acreage of cultivated land in those 
provin c es where the conditions are suited to its growth, 
wUlo the vahie of the crop is from 35,000,000! to 
30,000,0001, amiualty Unfortunately, there has been a 
grmhial fall in yieW per acre during the past few years, 
the cause of which has been varioush^ attributed to a rise 
In the subsoil water brought about by Incneosed Irriga- 
thm, to an Increaw In insect pests, and to soiT exhaustion 
tiiough tile fertuity of thy Nile Valley Is proverbial, the , 
are usual^ defident In mtrogen, ^creps show re- 
tdatitablo foemsei when nitrate of soda is appUed or 
Wl(en m crop of clover—berseem—fs ploughed In 
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(n the current number ef the FortttigkUy Mr.. 

J Saxon -liflUs writes on the production of sugar from 
sugar beet, which he regards as one of the mast hopefuT 
schemes yet suggested for the bropfit of rural districts 
All the arguments In favour of the crop are set out eoa* 
ciselv, and some very persuasive nlatlstics arc given. Fiakf 
trlsl* In Lincolnshlrr, Suffolk, Enex, and at Newnham 
Paddox have shown that crops varying from 15 to so tons 
per acre can be obtained containing ih to ifi per cent of 
sugar, whik the Continental crops are lower both in 
quantity and in sugar content Indeed, sugar beet la 
actually grown on a oommerrial scale in paru of the 
eastern counties, but la shipped to IlotUnd to be worketf 
up in the Dutch factories It is contended thit factories 
would prove highly advantageous in English country dis¬ 
tricts^ and would also provi a remunerative investment 
As several factories are already being started in England, 
it ought not to be long before very definite information is 
forthcoming on this question 

Thx report on the Experiment Station, Tortola, Virgin 
Islands, for iqoq-io. Is to hand, and records certalir 
improvements and additions to the station m connection 
with the sugar and cotton work and the water suppfy 
The export trade in sweet potatoes and limes shows signs 
of Increasing, while it has also been shown that a limited 
quantity of cacao could be produced for export Tbo cotton 
industry recened a check owing partly to a fall in price 
and partly to bad weatlier, early planting is recommended 
as an improvement in cultivation Ihe nport on the 
Botanic Station, vXgricultural School and h xperlmentaf 
Plots, St Lucia, iqoq-io, shows that continupd and steady 
progress is being made During the \ear no fewer than 
77i557 plants were sent out for distribution from the 
station, against 4V4q3 for the previous \ear A scheme for 
prire-holdings competitions has been introduced, ind will. 
It IS hoped, raise the general levi 1 of cultivation 

In a paper read at the November evening meeting of the- 
Pharmaceutical Society, Prof H G Greenish and Misv 
D M Braithwalte described a method bv which the 
preacnce of the drug-room beetle (Sitodrfpa pantcea) mnv 
be readily detected In powdered drugs Thi quantity of 
bettlo present in an infested drug is so small that its direct 
Qxanuaation under the microscope is practically impossible, 
and U Is therefore necessary to separate the particles of 
insect from the drug before thev can be observed The 
process of separation devised by the authors is dependent 
upon the fact that the hardened ports of the mature beetle 
HfG of such a highly chitinuus character and so extremelv 
resistant to the action of acids, oJkohes, and oxidising 
mixtures that it is possible to destroy the organic matter 
of the powdered drug without destroying the beetle It Is 
posaible by meana of the process described to detect 
particles of beetle in a powdered drug containing 
OAJoooi gm of beetle in 5 gms of powder By tlie use 
of this method it can be shown whether a powdered drug 
is preparsd from ** worm-eaten " or sound material In 
the oouric of their investigations the authors found that 
while the tarvsB of the beetles undoubtedly ingest con¬ 
siderable quantities of starch, only a small proportion of 
this appears to be digested. It seems probable that the 
fubstaam chiefiy utUM as Mitriment by the larvw are 
not carbohydrates* but nitrogenous substances, such os the 
remains of proloptaiam, Ac 

BLacamaD is a highly mfections disease of curke}s 
prevaleat whemer tiiey are domesticated, and causes greaft 
financial loss each year The symptoms ore vohintafy 
isolatiao, Stupor, lass of appetite, drooping of the wings, 
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and emcclation, the dlteata If characterised by patho* 
logical changes in the caca# Intesdnefi and Uver. white 
there are Invariably present In the organs encysted stages 
of a coccldlum, arid also an amoeba known as A meUa- 
gridu In a long Bulletin Issued by the Agricultural 
Eiperlment Station of the Rhode Island State College 
Ora Cole and Hadley give a detailed summary of the 
work BO far done on the disease, and add a number of 
observations of their own Although but little advance 
It recorded In the methods of prevention and treatment^ 
the bulletin will be found very useful to those Interested 
in diseases of birds, both by reason of its completeness 
and for the evidence it offers that the cauai is a 
t'occldlum 

Thi United States laws dealing with commercial 
fertilisers go further than our own in that they require 
the name of the firm to be pubhshed along with the 
analytical data dealing with the manures and feedlng- 
Rtuffs supplied Bulletin 141 of the Purdue University 
Agricultural Experiment Station gives the results of 
analysis of several hundred fertilisers and feedlng-stuffs, 
together with the guarantee and the name and address of 
the manufacturer Any case of fraud is thus at once 
exposed The bw Is fully explained in the bulletin, and 
several illustrative rases are quoted There are also 
tables showing the average composition of normal feeding- 
stuffs, and of the materials used as adulterants 
Altogether, the bulletin gives a very good Idi a of the 
work of an agricultural analyst in the United Stains A 
smaller bulletin on the same lines is sent us by the West 
Virginia University Agricultural Experiment Station 

In one of a series of papers on the foraminifern of the 
shorenumds of Setsey Bill, Sussex, Messrs E Heron- 
Alien and A Earland have described the forms denved 
from Cretaceous sources R Microscopical Soc , 

iqio, p 401) In all cases these ha\e been compared with 
specimens obtained from the hollows of flints in the same 
deposits, 118 species are identified, some of which are 
new to the records from the Upper Chalk Mr Heron- 
Alien offers a copy of a privately issued paper on Chalk 
foraminifera, printed in 1894, to any worker who may 
apply for it (address Large Acres, Sciscy) This earlier 
paper contains complete directions as to preparing material 
from the Chalk, as well as records of a number of species 
found at Twyford, many of which were previouslv known 
only in Cainozoic strata It is pleasant to see that the 
veteran Mr Joseph Wright, of Bclfist, remains an active 
ndviser on the work published m 1910 

Conxs have reached us of the valuable meteorological 
tharts of the North Atlantic and North Pacific Oceans for 
December, and of the South Atlantic and South Pacific for 
the season December, 1910 to February, iqii, issued by 
the U S Weather Bureau In the North Atlantic chart 
Prof Moore continues the useful practice of exhibiting, by 
ddlly B>noptic weather charts, specimens of the typical 
cyclonic storm* which occur In that month One of these 
disturbances, which was central near the Azores on 
December 18, 1909, moved quickly across Great Bntein 
to the North Sea The synchronous chart of December ai 
shows that another storm dominated the entire northern 
part of the ocean, that typical cyclonic clrculaixin prevailed 
from the American to the Earopean continent, and that Its 
disturUng Idffuenofl was felt so far south as Madeira 

An interesting application of the dllatometrlc method to 
the study ^ the polymorphism of the alkali nitrates is 
derenbed^ Prof Bellatl and Dr. Tlnasxi In the Aih 
M Reals Tstffaio Vsnefo It U shown that ammonium 
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nitrate undergoes an abrupt expansion at 35^ a oontrae-' 
tlon at 8b', and a second expansion at correspond" 
ing with the three transition-points of the foot 
tlont ol the mtiatc Potassium nitrate undergoes an 
abrupt expansion at 237', rubidium nitrate at 161*, 
cmsiuni nitrate at 148', and thallium nitrate at 73' and 
14a' C 

In reference to I>r Baker's remarks on the Theory of 
Numbers at the ShefTicld meeting of the British Associa¬ 
tion (Nature, October ao, p 514), Dr Vacca, ol Genoa, 
sends us the following quotation from Euler (Nov Comm 
Petr , vol xvu , 177a, p 25) — 

** Non dublto fore pli^rosquc, qul mlrabuntur, me In 
hulutmodl questjonibus cvolvendis, quas nunc quldetn summl 
gcometrae aversarl vldentur, operam consumere, venim 
equidem fatcri cogor, me cx huiusmodi investigatlonlbus 
tantumdem fere voluptatis capere, quam ex profun^nlinia 
geometrioo sublimioris speculatlonibus Ac si plunmum 
studii ct labons Impcndi in quaestionlbus gravioribus 
evolvendls, huiusmodi voriatio argumenll quamdom mlhl 
baud Ingratam dclectatlonem affere solet " 

W* learn from the Engineer for November 11 that the 
Metropolitan Water Board intend to instal a battery of 
Humphrey gas pumps for the reservoir which is being 
construct^ In the I-ea Vaile\, near Chmgford A total 
pumping capacity of not feuer than iSo millions of gallons 
in twenty-four hours Is required, made up of one unit 
of 20 and four units each of 40 million of gallons It iv 
undersiopd that the Pump nnd Power Company, Ltd , 
offered to supply and erect on foundations provided by the 
Board five pumps of these capacities, together with 11 
Dowson producer gas plant ind all accessories, Including 
two electrically drt\en compnssors for starting purposes, 
for the sum of 19,388/ The guaranteed fuel consumption 
iH not to exceed 1 1 lb of mthracite coni fed into the 
producers per actual horse-power hour when working at 
the normal full load during in ofltclal trial of six hours' 
duration The head lo Iw pumped against is 29 to 30 feet, 
including friction Ihus a power of about 250 pump 
horse-power is required in each of the larger units The 
conditions ore ideal (or the Humphrey gas pump, but as 
the power is larger than anything yet attempted by Mr 
Humphrey, the results of the expenment will be awaited 
with considerable interest At any rate, the Water Board 
cannot be accused of being behind the times 

An article in the Builder for November 12 deals with 
a novel type of timber construction evolved by Mr Otto 
Hetzer, of Weinar In this new method the cross-soctionH 
of timber beams arc adapted to actual stresses as In tho 
case of riveted iron structures, and this is carried out by 
means of a composite beam with variable cross-sections in 
each given portion A special glue being required, capable 
of forming an inseparable whole out of a numb^ of 
composite parts, Mr Hetzer seems to have succeeded, after 
many years of work, In producing one which possesses the 
requir^ rapidity of binding, resistance against atmospheric 
Influences, and the property of Increasing hardening The 
Hetzer compound beams are composed of three longitudinal 
layers, the uppermost of which is a wood characterised 
by a particularly high compressive strength (such as red 
beech), and the lowermost of a wbod of great tractive 
strength (such as pine), the central portion need not be 
of any specially resisting material An upward parabolic 
curvature is Imparted to the central wood, so that In the 
central croas-eectlon, submitted to the Ufihest stresses, the 
whole of the deflection thrust Is dealt with by this para¬ 
bolic core and the lowermost layer Satisfactory tests of 
thaae beams have been made at the Institute of Charlotten- 
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burg Pbotographi of a bridge and several large roofs 
tOfMtrticted under HeUer's system are included in the 
article 

Omi of the chapters in the latest volume of The Cam¬ 
bridge Modern History " (to be published on December 8), 
dealing with " The bcleatific Age/' is written by Mr 
W C D Whetham, F R S , who has undertaken the 
Important and diihcult task of surveving the trend of 
modern science In all its various departments In this 
chapter will be found considerations of the Darwinian 
hypothesis, of evolution and religion, of electrical inven- 
thm, of bacteriological treatment of disease, and other 
phases of modem scientific progress 

Tire October Issue of The Central^ the organ of the 
Old Students* Association of the City and Guilds of 
London Ontral Technical College, maintains tho high 
standard previously reached by this periodical The 
number Is well Illustrated, the frontispiece being an excel- 
lenthr reproduced portrait of Prof \V J Pope, F R S 
Among articles contained In this Issue may bo mentioned 
those by Mr H CIllTord Armstrong on steel making, 
Messrs W Gore and D Halton Ihomson on rainfall, 
Kteam-flow, evaporation, and reservoir capacity, Mr 
Howard Mayes on boiler management, and Mr ^ G 1 
Glaisby on birds and photography 


OUR ASTRONOMJCiL COLUAfS 

Discovery op a Coubt — A telegram from the Kiel 
Centralatellc announceh the discover) of a m w comet bv 
Dr Cerulll on November 0 Its position at 8h 2oSni 
(Rome MT) was RA «3h 38m 36s, du =8® ^13' jo' 
\ , and its daily motion amounted to —Hs , - 10' TIk 
magnitude is given as lo-a, and the comet's position Ioik 
about half-wQV between, but slight!) below the line join- 
mg, C and X Taurl 

Metcalf’s Comet (iQioh) —Dr Fbell publishes a con¬ 
tinuation of his ephomerls for comet 1910b in No 44^2 
of the Astronomische Naehrichten Ihis ephemens 
covers the period November 13 to January 4, and shows 
that tho comet is now moving slowI>, in a norlh-rasterh 
direction, through Serpens towards Corona , on l>ecember 8 
It will be about 1 ® north of 9 Coromp, und of the twelfth 
magnitude 

RecBvt Firkraliji—\ large number of fireballs ha\( 
been observed during the last few weeks llie records of 
their appearance urr not, however, sufficiently full and 
accurate to enable their real paths to be computed except 
in the cases where the objects were seen by capable 
observers 

The majority of the brilliant meteors have evidciiih 
belonged to a shower of Taurids, which is often very 
active in tho first half of November, and is notable for 
the magnitude and conspicuous aspect of its members 

At a4m , November 9, qne of the most interesting 
of the fine meteors recently seen was not a Taurid, but 
directed from a radiant at 312®+n® in the western sky 
It passed from over a point east of Yeovil to west of 
Horsham at heights of oa to 3s miles The motion was 
unusually slow, vlx about is mites per second The 
meteor sailed through the air in on apparently serpentine 
course, its sluggish, wriggling flight being specially noticed 
by observers at Bristol and other places, who mention It 
as quite an exceptional feature. There is no known 
shower at Tia®+ii® in November, but on November 2, 
1801, Mr Eieppmg recorded a brilliant meteor cIobc to its 
radiant, estimated at 311^+11® 

Sola* Acnvirv and TtaRMTRUL Tsmpxraturis —An 
important paper on the effect of aolar changes on terres¬ 
trial tefflpeiraturea is published by Mr w jf Humphreys 
In Nb a, voU xxxil , of the Asirophysicol /oumsl 

Mr. Humphrey a accepts the Intarraation of nuignetlc, 
aiMl auroral, disturbances and sun-spot changes as entab- 
Uabad, and points out that terrestrial temperatures and 
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rainfall are observed with sufficient acturacy to Justify an 
examination of their relation to solar activity Further, 
he oonsidors rainfall dependent upon temperature, which is 
more accurately measurable, and so considers only the 
latter 

Taking Abbot and Fowle’s conclusion that sun-spot 
maxima are accompanied by terrestrial tamperature 
minima, and vice versa, the average range being 1® C » 
he points out the practical importance of a fuller know¬ 
ledge of the nexus between these phenomena 

His concluslonB, stated briefly, are that at spot maxima 
the solar atmosphere Is more fully charged with “ dust 
(I e any particles capable of reflecting and scattering 
light), and therefore, owing to selective absorption, the 
proportion of ultra-violet radiatloni Anally escaping will be 
diminished Ultra-violet radlotions acting on cold, dry 
oxygen, such as exists In the earth's upper atmosphere 
pi^uce oione, therefore at spot maxima the amount of 
Clone will be less ' 

Further, It has been shown that ozone absorbs a much 
greater proportion of the earth-reflected radiations than of 
the incident solar radiations Thus nt spot maxima, with 
less osone, more heat will escape, and u lower tempera¬ 
ture ensue, the converse explains the observed nsi. of 
tomoerature at sppt minima 

This process is complicated bv mnnv factors, such as the 
Increase of ozone-producing aurorir at spot maxima, but 
Mr Humphreys suggests thot the observed change in 
terrestrial temperatures mnv depend largely, if not wholly, 
upon the selective absorption of the direct nolnr and the 
terrestrially reflected thermal radiations by the changeable 
amount of ozone in our upper atmosphere 

Stars having Peculiar Spectra anp New Vahiabiji 
Stars --Circulars 138 and 139 of the Harvard College 
Observatory contains lists of newlv discovmd variable stars 
and stars having peculiar spectn In No thirty-eight 
new variables chiefly discovered by Mrs Fleming, are 
tabulated, and there is also a list giving the positions, 
magnitudes, Ac . of nineteen stars of which the speetr i 
exhibit various peculiarities Tin of these are of tvpi» vl . 
three are of t)^^ v with bright lines, four are gaseous 
nebulT, nnd m the remaining two llg is bright In tm 
spectrum of the ninth-magnitude star DM 14 nafis th* 
bright line appears to bo of slightiv gre iter wave-length 
than H/9, but is not the 5007 nebula line and on a later 
photograph there Is a traie of a bright line on the less 
refrangible edge of the dark Hfl it is sU-d that in 

this spectrum the bright line muv be varWbk 

No MQ contains a list of fiftien new \ inahleK dis¬ 
covered on Nos 7, 10, t6, and 10 of the IHrvard Map 
and the usual analytical table shows that oji of the 
nrobnblo variables on map 10 remain to 1w divovered 
It is also stated that the very red star +46 'ippa*'- 

entlv vanes very irregularl) 

The Discovery op Nepti ne — No 1034 Nature 

contains the complete text of the letter in which Levrrncr 
sent to Dr Galle the results whith led to th. visual dis¬ 
covery of Neptune It is stated that the first time the 
whole of this historic document has been published is in a 
recent article bv Dr See In Popular Astronotnv and It in 
suggested that the proper place for the original would be 
in the museum of the Pans Observatorv 

Variable Starr in the Orion Nrbui^—-No 44^ of 
the Astronomische Naehrichten contains a list of eleven 
more stars. In the nebula of Orion, which are appuremt y 
variable Tho number of known variables in this nebula 
now amounts to 156 


JfJi ItANQUEr TO jvmiFE PAST-TEESI- 
DENTi> OF THE CHEMICAL SOClhTY 
^IIE council and fellows of the Chemical Society 
honoured five of their past-presidents who had oom- 
rted their jubilee as follows by entertaining them at a 
mquet at the Savoy Hotel on Fndny, ** , 

rge gathering numbering 250, Including tho IJiko ol 
Mthumberlana, the Postmaster-Oeneral, the presidents of 
e French and German Chemical Socletlrt, and no fewer 
an eleven past-presidents, was presided over by Prof 
iroU B Dixon, F R S , the president 
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honoured were 

Prof WlUUn CMUng, F R.S 
The Rt Hon Sir Henry E 
Rowoei F R S . 

Sr WilUara Gnookee, 0.11., 

Tp n g 

Dr lingo MllUer/ F R S 
Dr A O Vernon Haroourti 
FRS 


s who 

were being 

EUend 

Pwldant 

1848 

*873-5 

i8ss 

i88o-a 

1857 

1887-9 

1859 

1885-7 

*>859 

«« 95-7 


Unfortunately, Sir Henry Roscee was abaent throng 
Illness 

\fter the toynl toasts had been duly honoured, the presi- 
ident gave that of ^ ** Past^esioents who have com¬ 
pleted their Jubilee of Fellowship " He referred to the 
personalities of the Jubilee past-piesldents, and to the par¬ 
ticular work In which each was more especially dis¬ 
tinguished Sir Henry Roscoe, for hli research on 
'Vanadium and as a pioneer educatkmist, Sir WiUiam 
'Crookes, for his discovery of thallium, his researLhes on 
the rare earths, the genesis of matter and diamonds, and 
his brllHant discoveries In physics, Dr Hugo Mialler, for 
his researches on cellalose and discoveries in connection 
with printing^ Dr Vernon Harcourt, for his researches 
on the rate of chemical chanM and his work as an 
enthusiastic teacher, and Profl william Odllng, the do3ren 
of rhemistr>, to whom all chemists will find it difTicuU to 
fathom thmr debt of gratitude 

In replying to the toast, Sir Henry Rosooe, whose speech 
was reM by the president, drew on his reminiscences of 
the thirt>-one past^esldents of the society, all of whom 
with the exception of two he had known, and of his 
association vritn the society 

Sir William Craokea sketched the steps by which he was 
led to the discovery of radio-activity He stated that no 
law It more certain than the law of change Radium has 
shaken our belief In the conservation of substance, the 
stability of the chemical elements, the undulatory theory 
of lights and the nature of electricity, it has reidvcd the 
<diieama of ulchefnlsts, and has cast doubt upon the very 
existence of matter Itself. Phjrskltts are beginning to say 
that thare U no aoch thing as matter, that when we have 
caught and tamed the- elusive atom and have split it into 
TOO little bits these residual particles will turn out to be 
nothing more than superimposed layers of positive and 
negative eleotrlcl^ Speaking of the War Office Com- 
> mittee of which he was a member, he stated that what 
OBT oountry now most urgently requires is ** brain-craft," 
the master of " hand-craft," and researchers who will 
oaltivate chemistry for its own sake 

Dr MUUer commented on his assfx:Uitlon with the 
Chenioal Society, on its rapid growth and increasing 
activity 

Dr Harcourt referred to the influencf of the growth of 
chemistry upon the teaching of the science as a part of 
general education, and to the importance in education of 
a knowledge of the general results of scientific inquiry and 
of some insight Into the methods by which such knowledge 
has been gmned He mentioned the difficulty which t& 
teacher of chemistry finds In keeping hlmsolf abreast of 
his subject, and the danger of teaching the latest hypo¬ 
theses to students who are only studying science as a 
part of education and chemistry as a port of science, if It 
mislead them Into believing that, because thev have gained 
the laCeat lif^ts, they have a thorough grasp of the science 

Frof OdUng referred io his coitnection with the four 
^st-presldents who. with him, were being entertained, 
ood with many of the older chmlsts, and of the associa¬ 
tion of Oxford University with the society 

Sir Edward Thorpe prt^ed the toast of the honoraxy 
and foreign memb^ was replied to by Prof 

Haller. psoa M ent of the French Chemlraf Society, and Prof 
Wallaciw pfoaMaot of the German Chemical ^^etv At 
the ooncfutSoii of Me fepecch Prof Haller presented, on 
VhaU oChIa oociety^ o 4 lver medal of Lavoisier to each 
oi the preaU^ hi honour of the' occasion 

* The U^toadt of the evdnNig, that of " The Guests," was 
Jirooesed by Sir WlBiam Tllden and acknowledged by the 
t>uke of NorfhvmfaerJaiid, president of the Roval Insthu- 
tion of Great Britain. ACr M L Samuel, die Fostmaster- 
'‘’^^oeral, and Herr OeneroMIrektor S Eyde, of Christiania 
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THE INTERNATIONAL AGROGEOLOCtK^M. 

CONGRESS AT STOCKHOLM 
A FEW months ago (August 4) we reviewed the pro- 
“ ceeiUngs of t& first Internatumal ARrogeolo|rikal 
Congress, held at Budapest in 1909 The second was lieid 
this year simultaneously with the Intamatlonal Gbolo^cat 
Congress at Stockholm, as an experiment ft was wefl 
organised by the local committee and well attended, the 
membership numbering about 160 The sessk mi were 
arranged to allow the frequent attendance of memben at 
the geological meetings in which they were likely to be 
interested. But it seems to have been recognised most 
that the bonds of association between the two congresses 
srare not so dose as to render it necessary, or even deeir- 
abke, that they slwuld be held at the same place and tbne; 
and it was decided by the council that the next meeting 
should take place independently at St Petersburg four 
years hence 

A prominent feature in connection with the congress was 
the very interesting exhibition of specimens, maps and 
uistruments illustrating the science of the soil, which was 
brought together in the rooms of the Technical School* 
44 Mastorsamuelsgatan The Swedish exhibits, which 
naturally formed the greater part of this collection, 
induded samplcrsections of the t>Tdcal soils and subsoils 
down to the undertyii^ strata t^rom which they were 
derived The sections of piRt-mossca which shovred diong- 
ing conditions of acLuinulatlon were particularly note- 
wiM*thy Excursions were made, both during and after the 
congrcsfi, through selected districts and to the chief api- 
culturul stations, thus enabling the visitors to appreciate 
the local methods of practical research, as well as to gain 
personal knowledge or Swedish agricultural oonditions 

J he papers read at the meetings were grouped together 
by their subject-matter, so that each Session was d^ted 
to the discussion of a separate problem As was to be 
expected from the earnestness which has been thrown into 
the study of sods in Germanv, most of the papers were 
given in German Tndrvd, hardly any other language 
was used at the sessions At the opening meeting on 
the morning of August 17, Prof Gunnmr Andersson 
delivered hfi Instructive preRidentlal address on " The 
Swedish soil-types and their distribution," in which the 
geolo^cal bearings of th« sm 1-study were allowed a 
promuience which they rarely attained In the subseouent dis¬ 
cussions At the afternoon session the * leit-motif ’ was 
"The mechanical analysis of soils," with illustrative 
papers by Dr \ Atterberg (bwedenh Prof P VInassa 
de Regny (Italy), and Dr W Beam (Egypt) 

At me subsequent sessions, on August 18, 19, », aa, 
and 24, the following were the prindpal subjects of dis¬ 
cussion —" Colloids of the sod," introduced by papers by 
Prof b Ramann (Germany) ond Dr D J Hlssink 
(Holland), " Preparation of extracts of soils for chemical 
analyses," after papers by Prof A dc Sigmond (Hungarr), 
Prof A Vesterborg (Swpdi n), and Prof A Rindell (Fin¬ 
land), "Nomenclature and classification of soils,'* with 
papers by Prof E W llilgard and Prof R H Lough- 
brl^ (California), Prof P Rossowitsch (Russia), M 
B^la de Inkey (Hungary), and Dr B Frostenis (Fin¬ 
land), Systematic soll-surveving." with papers by Dr 
K O Bj^lykke (Norway), Prof K GorJanoviC-Krom- 
berger (Croatia), and Prof F Sandor (Croatia), "The 
analyses of peat aojls,^' with papers by Dr £ Hi^und 
(Sweden) and Dr H von PelliUen (Sweden) Theik 
ware a few other papers, chiefly on the chemical side of 
the subject, which did not fall under the above headings, 
among tbom being an interesting general account of the 
•oils of Egypt, by Dr W Fraser 

As a merely personal irnpressfim of the proceedings 
from a geologist's point of view, i| may be remarked 
that, with the r^d advance of iMialUatlon In the study 
Of soils, the connection of the skbjact with Mlogy seems 
to have become more rentote. It wes only Tn the pspem 
deollRg with fhe mappng of soHs that geolog^ 
slderations were brought into prondneneet and mm then 
only as a bails lor ^lecklli•ed olaaeiAcwtkm For the Test. 
It was towwd phyriee, ch^stry ««id pjaitt-physkiiQtty 
Aat the new snotbods of research appu^mated^ Tbs 
mabr part of the papers dealt with the lidawmon 
ment of aellSf meriiaiilcelly and cheasioafly, pad ww mm 
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rmUhahtf of the varied treatmenu In the proces* of 
diMilBftmMnt It mutt oftetr hap p en that the true 
of ff rioH It loet, to that echeiaet of labora¬ 
tory dawScation somethnea arbitrarily separate agri- 
eulturftl thnUan and unite agricOltural dlaco^antB Inis 
frit 'recognlted in teverat of the ditcuttloni, and the 
■ttnitntt of the toll are now fully aHve to the complexity 
of the oreblemt needing invottigatlon In the oppo^nity 
afforded for comparing and critldtlng the dlvcne methods 
of retearch the congress was eminenUy successful, and on 
the social side It was wholly pteasuram 


EDUCATION AT THE BRITISH ASSOCIATION 

presidential address this >ear was devoted to the 
^ topic of university education Readers of NATuax 
have alraariy bad an opportunity of reading Principal 
Hiers's auggestive discussion of the relations of teaches 
and at school, and of the change of method which 

shoun differentiate university from school education 
rnddentally, the address raised the very practical question 
of the present overlapping of the two, and led to the 
appointment of a research committee, with the president 
os chairman, to investigate the subj^ and to report at 
Portsmauth next year 

The presentation of the reports of the Section 1 re- 
seon^ committee on mental and physical factors involved 
in education, and of tlic committee of Section H on tlie 
establishment of a system of measuring mental characters, 
was made the occasion for a Joint session of the two 
sections for the discussion of research in education Tii 
the report of the committee of Section I the gradual 
Inte^atlon of a science of education, drawing Its data, as 
Prof Schuyten wrote, from hygiene, anthropology, physi- 
olopr, normal and abnomuil ^ychology, pedagogy, and 
sociotogy, and vet with a common centre of reference and 
an Inner coherence which set it apart from each of these 
related sciences, was indicated The work In psycho- 
P'sd'igogy now carried on in this country was briefly re¬ 
viewed, and it was shown that, In spite of the lock of 
fund* which was everywhere reported, researches were on 
foot In at least ten university centres Prof Green in his 
introductoiy remarks showed how poorly off we are in 
thh respect In comparison with such countries as Belgium 
France, Germany, the United States, and even with 
Russia, where the War Office, In discharging its responsi¬ 
bility for the education of the children of officers, main¬ 
tains a professor and a laboratory for research work 
alone He also urged the Importance of training for re¬ 
searchers in this as in all other branches of specinllsed 
research, a point which was subsequently taken up by 
Dr C S Myers and other speakers. Prof Findlay ex 
plained how the univenitv departments were in this matter 
sent from pillar to post Treasury grants being refused on 
the ground that the Board of E^icatlon always looked 
well after their own, while the Board, on the other hand, 
in set terms disavowed all responsibility for research work 
The position, as the president said, is " disgraceful " 

A typical Illustration of more purely pedagogical research 
was oontnbuted by Or T P Nunn in his sketch of the 
methods of algebra teaching worked out in the demonstra¬ 
tion schools attached to the London Day Training Coltsgo 
The old theory of algebra, associated with the name of 
Eufer, In which the symbols are regarded merely as 
numbers—'* a large number of numbers —has given place 
to the view of Chrystal and others, to whom algebra Is a 
sybtfmaUc science capable of development from Its own 
asms The difficulty of adopting this view for school 
purposes la precisely the difficulty which faces the new 
•chM of geography teachers, namely, that the rational¬ 
ising motive, the desire to build up a system for its own 
sakr, does not develop In the English schoolbov much 
belon hta- sixteenth or seventeenth year Dr Nunn has 
tfttrefbra based his method on the utlUtonan nsotive, and 
aimr at mtj atM to exhibit tike value of the results for 
afpBettfida At me same time he seeks to comply with 
schbobateter's demand that the subject shatl have 
vahifc^ Thus algebra fer school >jrposes be- 
oonm an fndtrsment the capiblfftiee of which are through- 
opb enplwaff, and so extemfed, a kind of linguistic for 
tiio expresgon of thought operations, A large audience 
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folknved with keen fnterest Dr Nunn’s appUtation of the- 
theory In such crucial Instances as the factorisation of 
and Che explaitation of the product of two nega-- 
tives The proce w s under his hand revealed the 
behaviour of reaUtlea, and no longer, as of old, come out 
of the void 

Aa ao illustration of research upon mental procemes- 
Dr« Spearman gave an account 01 an inquiry tnt^ In¬ 
dividual variations of memory among some aoo Mbjects 
His results showed that the correlation coefficient betweeni 
different ways of memorising was always positive, ur, in 
other words, that the powers of memory showed some 
tendency to correspond, however the material upon which 
they were exercise might vary, while the more like two> 
performances were the greater was the degree of corre¬ 
spondence The common view that people of quick 
memory forget more rapidly than those to whom memor¬ 
ising Is a slow process was shown to be erroneous, the 
correlation coefficient between the two remaining the same 
after a lapse of time It was also shown that the differ¬ 
ence between the two types could be lordly traced to the 
method of recall, the quick memorv being predoniinantlv 
auditory and motor, the retentive memory visual and idrol 
Finally, a high correlation was established between 
memory and teachers* esthnates of general Intelligence, liv 
spite of the fact that the data upon which the latter were 
based were often obscure and vanoble 

The remainder of the sitting was occupied bv a scries 
of papers and discussions on the measurement of intelli¬ 
gence, In which accounts were given of practicall> all the 
researches on this subject hitherto mnductrd in this 
country Dr Otto Llpmann discussed the methods of 
Binet and Simon (Anit^e Ptychologiquef 1908, viv, 
pp 1-04) and of Bobertng fZrtUchn/t fiir angewandit^ 
Psychologic, iv) His paper has been printed in full In 
The School World (OctobM*), so that here it will suffice 
to say that in his opinion their methods do not promise 
any certain test of a high degree of intelligence We 
associate Intelligence of this character with depth ind' 
power of self-criticism , but these things must lie neglected 
in experimental tests, for results which would demonstrate 
the absence of these may be due to bodilv condition or 
temporary Inattention On the other hancf, the tests of 
Binet and Simon wlU establish with certainty whether a 
child is of sufficiently normal inlelltgenee to be equal to 
the public-school pourse The Importance of this achieve¬ 
ment will be seen when It is remembered that under 
English law a school medical oflicer may at any moment 
And It necessary to satisfy a bench of magistrntes that a 
porticulor child ought to be sent to a specitl mHooI for 
mentally defective ^Mdren 

Mr Cyril Burt described a senes of expenments per¬ 
formed with a group of elementary-school children at 
Oxford, the result of which was to cast doubt upon the 
view tlmt there Is an intimate correepondence between 
power of sensory discrimination and general intelligence 
A series of experiments with girls of secondar}-school age 
at Liverpool tended to show that, bv comparison with 
simple sensory and motor tests, tasks involving higher and 
more complex processes are less liablp to be vitiated b> 
absence of speeW training In the experimenter, ami ^kto 
have a more intimate relation with intelligence Mr 
Ullllam Brown discussed the mathematical technique of 
the evaluation of the results of intelligence tests, and 
maintained that the method of multiple correlatlun should 
always be employed 

Mr J G Gray asserted the value of perseverntion as 
on index of the quality of Intelligenre. explaining per¬ 
severation aa dependent upon an elrmentai brain properlk 
which determines the persistence of mental imoressiofw 
He described a modification of Wiersma’s colour disc 
devised by himself in order that the luminosity of the two 
ookmn tna fusion of which at a certain rotation speed' 
gives the Index of perseveratioo might be regulated by the 
experlmanter 

Mr H S Lawson described a series of tests, based 
upon B 9 net^, to which the candidates for scholarships el 
a Mfdixnd scconda^ school were submitted The order 
thus estabRahed was eorrelated with the official *cMar- 
Mp order In two successive years, the coefficients btli^ 
0.317 *0^ > 4 ^% The tests had alto been used to cbev 
the offdaf oraier of morlt obtained from a term’s mxrjks 
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in c^taln formi In every caw the correlation coefficient 
iiv 3 « high 

Miss Katharine L Johnson read an Interesting paper on 
rhe results of the application of Blnct's tests to aoo school- 
Iris in Sheffield In her experience one of the chief 
ifficulties was the personal equation of the expenmenter 
It IS Impossible to maintain tlM same tone and expression 
throughout, and children are very susceptible to sugges¬ 
tion It is also difficult, aomethnes, to esttniate the results 
She had found cases In which girls failed in the U^is for 
their own age or for the age preceding, and ^et satisfied 
the tests for a superior age 

Dr E Neumann's paper was summansed b> Dr Luev 
Ifoesch Fmst He cast a doubt upon the po8sibihi\ of 
determining a normal standard of intelligence for each 
year of schcxil life which would be of general vntidilv 
because of the difficulty of exi ludtng ucquirra knuwl(>dge 
Dr C S Myers entered u cmeut against the collection 
of masses of psychologlril d ita by untrained observers 
lie was of opinion that the personal equation of the 
observer could not be got nd of, and th'it then fore com¬ 
parison of results was onl) possible within verv narrow 
limits Rad'll difTerences in correlation are bound to 
Mtlnte the results of the c'c munution of a sample of n 
hetProgeneouM people Hut ihr main sourti of error lies 
In the neglect of the Introspective elomenl \ test of 
mental fatigut mtiv In different subjects Involve the play 
of such complicating factors ns boredom, dut\, ambition 
It Is only by individual intro^pcctlon that wi ran detir- 
mine exncti} what (actors an r xpenmeiit invotvis Ihe 
result derived from the wholesale collections m ide by un¬ 
trained observers can be muhing but a blur in ihr psycho¬ 
logical aspect, though a sort of standard of produ< tivenrss 
may be obtained from them whtnbc wc can mrasure the 
individual 

Dr W HR Rivers sumnusi up the long disru^sion 
In his opinion the work done wiis well worth doing, and 
marked a grtat advance rtgnrdpd from the point of view' 
of the acK ntifii ]>s>chologist Hut nn enormous imount 
would still have to be done before the results could be 
applied practically in (education Ihe work, mi far, Ind 
been work with mass results whereas ihp tporher wanted 
to test the individual In spite of whut had b«H.n said of 
the need for training in th< invi stignturs, it w <n nil to 
the good that teat hers were beginning to take uji psveho- 
pt*dagogj 

On the third day of the meeting there was n senes of 
papers on practical work in KihonlN J hr Bo ird of hduci- 
tlon's recent Memorandum on Manual Instruction came in 
for a good deal of praise Sir Philip Magnus, as 'in old 
fightir in the caum of handicraft, urged that we should 
not fold our hands until the Izard's four printiplrs were 
ivcrywhere observed, that handwork should be taught to 
ill intending teachers, and that there shmild bf i ton- 
tinuous course of it In every school taken b) tht ordinary 
tiachers of the school Tin president of the assotiution 
spoke of tho value of handwork ns fostering self-help and 
initiative Mr J G Legge suggested the c'etablishnicnt 
of a type of school for bo}s from twelve to fourtien in 
which half the curriculum should bo given to constructive 
work, and half the da> should be spent in the workshop 
Such a school would lead directlv to technhal training as 
the next stage in the educoiiun of tht pupils Mr Jnmes 
lipping described the vacation coursps of tlie kdui itional 
Handwork Association, in which main teachers h'lve 
acouired the manipulative skill, and at the same time the 
pedagogical knowledge, needed bv teachers of handicraft, 
and Dr G H WooMatt outlined n hundred-hour course 
for teachers in the making of scientific apparatus Missl 
Cleghorn, In closing the discussion, wam^ the audience 
that enthusiasm In the teacher was a 8tti« aua tion, and 
hinted, at the same time, that It was difficult to be 
enthusiastic over the introduction of more subj Tts into 
the too shorty school life of the ordmarv child 
Mr Blat^a paper on the relations of mlence with com¬ 
merce and Industry hos olre^dy appeared m Nature 
(September 15) The subject is usuali> treated on both 
sides Iq m spirit of vomie vituperation which profits 
nothing ^r Blair's skilful marshalling of □ mass of 
etvldence tepm university graduates, professont business 
naan, and jnqAufocturcrs all the world over will be of 
servRe to combaunts on both sides who desire coniposi- 
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tkw and not atrife In the ahort dlacuaaion wUch foUowo^t 
Principal E H Griffiths advocated bringing begne lo the 
lay mind the value of such work as raraday*s and 
Lister's We should then hear less of the dlslncUoation to 
believe in the application of science to business bfe and 
Industr) He aw advised scientific men to leave the 
language of the laboratory behind them when they came 
into the market-place, recalling Sir George Reid's words 
in the tests of intelligence discussion t—It will be a 
grand thing when our men of science really do know every- 
mlng thev talk about, because when they do they will be 
able to tell us what it nil means in plain English " 

Dr Beilby thought that things were improving, the 
rcat need was mon roopi'rntion between tho two parties 

he difficult} was to got the Bcientifir man and Xhe men 
of the markets togithrr In joint committees of professom 
and business men each side educated the other 

Sir William Whitp also thought that there was no reason 
fur alarm We did not compare so badly with other 
countries True, our rivals wore better organised, but 
then organisation may t>arul)He effort The young trained 
graduate of the technical college would not straightway 
apply his knowledge in industry, he had not the knowledge 
of practical businrvs conditions Such men should go 
through post-graduate courses, if possible, In works' 
laboratories Wc must br content to triln many mediocri¬ 
ties in order to catch the man of brilliant ability, and 
fortunately it takes all sorts to make the worlds of com¬ 
merce and of Industr) 

Dr Stead said that in the steel industry the value of 
research whs recognised Tin manufacturers had reached 
the point of wanting t little icxv much from research, and 
in too ^liort a time 

Dr H E Armstrong ilso advocated n two or three 
years* course in n work's Inbor'itor) for the technical- 
school gradu ite nnd quoted th* example of Sir Ix>thian 
Bell Our organiK'ition was iit fault when that defect 
was remedied the n'ltinn would soon regoln its former 
commanding position in maniificture nnd commerce 

On the last da> of the meeting an interesting series of 
papers uas read on outdoor studii s in schools of normal 
tvpe Prof Mark R Wright described the summer camp 
of the Ourhnm 1 raining College Mr G G I-ewls showed 
whnt could be done liv mf nns of si hool lournevs for 
London elementnrv-Mhool children, and Mr J F Feasev 
exolained how muih the interest and prnctlcablUtv of 
ordinary school work could l>e heightened b> adapting It 
to the conditinnH of the open air 

In the afternoon theie iv is n lively though inconclusive, 
debate on voice production, m whith Dr Grnv, Prof 
W'esley Mills, Dr Hiill^rt. Mr W H Griffiths, Miss 
Ormav, Dr Chiihele Nourse Prof Silvanus Thompson, 
and others took part 


THE PRODUtilON AND USE OI* ELECTRIC 
POWERS 

'T'HERE are few subjects more important to the people 
of this country thnn thi question of the rapid and 
ever-growing rate at which wc urc using up our coal 
supplies Many writers have dealt with this subject, and 
have suggested various nmeUies 

It may be said that the rate at which we can use coal 
IS a measure of our industrial activity and prosperity 
This would be true, perhaps, if we were using our coal 
without waste, or ut k*ist with reasonable economy, but 
It is certainly not true of what we are at present doing 
Taking all the uses for coal into consideration, I bdleve 
that we arc getting hack an amount represented by useful 
work of one kina or another of much leu 10 per 
cent of the energy in the co'il Wg can never, of courae, 
hope to get anvthing like the full value of the energy in 
the coal, but, on the other hand, throwing away more 
than 90 per cent of the value of our coal in the proceu 
of conversion Is of the greatest poulble concern to the 
country Moreover, there is a further «^aite Involved In 
our present methods of using coal whicli U only second In 
Importance to the one I have spoken of We now dis¬ 
sipate nearly the whole of the valuable by-producta epn- 

1 Fitch tba InMinrsI dsUv^r-d ajc tha iMkatloa of Slwtrkal 

Bi^inwn on Novssibcr 10 by Mr 8 Z. d* Fnrut 
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nUoed fn the coal, contlfltlng principally of fixed 

plfro^^ 

IC li In the p rocc M of traniformation of coal into work 
fn the form of heat and power that the great kwit occurs, 
M this is a most difficult proceu, and requires the 

hl^tett sclentiffc and practical skill to cany out with even 
very moderate ecoifomy 

It has been proposed, ^’Ith the view of accomplishing 
the above ends, to treat the coal at central stations and 
turn It into gu and dlstnbute the energy in this form 
but this process only goes a small way towards n solution 
of the problem, os under It combustion—which U such a 
dlffiiult problem—would be taking place at numerous 
points over the nhole country, all tending to ineflicleni), 
and the conversion of the gas Into power is bv no mesns 
easv, Involving running niachlnerv of the r(s.iprocating 
class, requiring special and skilled attendance 

It appears that with n problem such as we ire dis- 
cusslng It is fundamintal that the energy in the coil 
should be converted at as few centres as possible into a 
form in which it is most generalh applicable to all pur¬ 
poses without exception, and in which it is most eusil\ 
applied to all our wants, and Is at the sanu time, m ti 
form in which It is most difficult to wistc or usi 
improperly 

We ire therefore forei*il to the cone kislon tliiit the onI\ 
(omplftH ngd final solution of the question is to be obtiined 
b\ the convi rsion of the whole of the lonl \chich wi ust 
for heat and power into (lectricit\, and the reeoverx of 
Us b\-products at u comparuti\elv small number of gfi it 
eleetru iTV'prcxluc Ing stnrioii«t All our wants In the n iv of 
tight, power, heat ind ihtmical action would then be nul 
bv n supply of ilertritity distributed all over the rountre 
It must, howe\er, be remembered that the distributum of 
energy in the form of electrintv instead of coni cm onlc 
be effectively earned out when it can be done in Hiich i 
wa\ th It It IS available for nil the purposes for whitli 
ro il IS non used, and this r in onh b* thi c when ihi 
conversion is effected nt sueh nn cfficiencv ns will < lusi th# 
fdet rni entrg) delivrred to n present n high piruntngi of 
the cnergv in thi rod balling this, no srhi nu for mn 
VMsion nt the pits mouth and deliverv of energy in the 
form of electrlritv Is sound llvere is lUo mother ion 
trc»Mlng factor which must be satisfied m ordi r to mnki 
this scheme possible Roth the i on version of tin rod into 
electricitv and the distribution of the current muf:t be 
effected nt a low capital cost, so us not to ov< rbiirdt n ihr 
undertaking with capital charges 
Considering the various processi^s of conversion vvhiih 
ore now avallablr or mi\ be inv^ind uid their 
possible nnd probable efficiency we first lome to elnirlr 
generators driven by reiipriKatlng steam engines ITii ir 
economy, expressed in the form of energy in rhi *onI to 
electric energy, niav be taken a* ic in iximum of lo to 
la pep rent This is, of cxiurse, far too low an i ffiritncy 
to make anv scheme sui h as I hnvi nireadv indicatf d 
possible, besides which the cnpltnl expenditure and th* 
(ompDcition involved are fir too gnnt nnd thi si/i of ilv 
units too sm dl to be thought of for the purnosi in vtivv 
We next cDme to large ste nn turbine suili as hnvi bfni 
conftructed up to the pre^int, ind see that their mixlnuai 
pffldencv may be put down at about 17 to iS per ceni 
Next in the Ust, in order of erono-n\, comes th< blc 
gas engine fed from gas produernt, with in efficiency of 
cod energy to electric energy of pofMlblv as per cent 

In the future we hive to look towards two other minus 
of con Version—the gas-turb 1 ne<lnven electrli generator and 
the production of elcttnntv In some mbre dlrcit w iv from 
the ropi, but these two means of convr rsion. although 
being rnpjble of giving the most efficient nmilts ore so 
much In Th“ distance that they ore quite beyond our 
present consldemtlon 

After very careful thought on the 8ub**>ct T have come 
to the rondufllon that, in order to supply electrintv for 
all purposes, It would be necessary, amongst other things 
to have fi conversion efficiency of not less than 2% per cent 
For the purpose of looking Into this question T hnv 
taken the figures oT production and consumption given in 
the report of thp koval Commission on Cail, whkh clearlv 
sutnmarlses the position is It stood a few vears*^igo, and 
®t the fperease taking oloce ]■ falrlv regular these figum 
have' hear) tnlpm throughout According to this report 167 
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million tons of coal were being used In the country m 
J903 Of this amount 9 million tons went to coasting 
steamers and 15 million tons wer* used by the gas com¬ 
panies In order to simplify matter^ and make the figures 
t lear, J have loft out of consideration the coal usra on 
these two items, und taken the balance—vix 1^0 mlHion 
tons—an the annual coal consumption of the tnuntr) If 
now, instead of using this coal for doing work, as at 
present, we wtro to convert it Into electricity, wc should 
use, instead of 150 million tons, 60 million tons of cool a 
year This coal, turned Into clpctrlcii), would produce 
1-^1,400 million Hoard of Trade uniU, and thi electricity 
so produced would, after allowing for lushes of transmission 
and conversion into work of different kinds, be sufficient 
to Muppl> the whole of our reqinremi nis now Ising sitisfied 
by the use of thi 150 million tuns of co,il whuh wc now 
burn 

Summarising the whole position, It miv sab 1 \ be said 
that, wherever coal, gas, or power ire now used, everj- 
thing for whkh they arc used will be bittir done when 
ilcitncitv IS the meJium of appki ilion 

Hardly less in importuiui in the nll-ek^lni si heme is 
the question of thy bv-produits which bty^imL available by 
th( proper use of our coal I kesr consist pniuipully of 
h\(d nitrogen, togetlur with tar and «Hs 

1 Ixixl nitrogen m llu forms of sulphate of amiionia, 
iiitrati of soda, und nitrate of him un most valuible 
ft rtlhsers, and enable land conlinuiM> to produic the 
same irups with i grentiv men used jnld pei icn Much 
Ins been done in hndlng out how liest to utilisi thest 
Jirtifiilal ff rtlliNf rs but no doubt 1 great drni mon will 
Im done in this diriH:tKin, nnd fertilisers witl bi‘ prepared 
with fixed nitrogen as thi ir princ1p.1l constituent, which 
best suit the portiiulir soils und imps that it is dLsired 
lo deil with 

\ccording to last >1 ir s Board of Irodc n-turns, we 
now grow about 23 [m r cent of the total wheat that w*. 
us< and inljiort 77 pi r tent Of the b irlev used we grow 
V> p<*r lint and inqKirt 41 per ci nt . and of ihc oats uscfl 
78 per 4tnl u honii grown iml 22 per ctnl Imported 
Inst M ur we divottd 75 milium urns lo the ruUKation 
of these crops 

Muth Is ^ing doiu Uv improve the yield of corn crops, 
iml it IS probable that with si lent i lit treatment in the 
priMliiction of the sei-d In Iht steriiisurion of the ground, 
and in tht a|»plir ition of fertilisi r, wt may ioiik at no 
distant date to an ininused yield of per tint in thesp 
I iropB upon what is now being prodmed per acre Ihe 
I most vital ftnture, howtver In bringing this aljout, once 
yye have acquired sufficient knowledge, is an ample supply 
of fixeil nltrogi n to use ns feriilmer, und it in whfn con- 
Midi ret! from this )>oint of vu w that u st heme which sup¬ 
plies this from our coal ns tht nsult of saving present 
waste IS moat important 

I Mith the imrensed \klds which we have mentioned wc 
could produen corn crops sufficient to supply the whole of 
our requirements upt>n 11 million acres Ihis would re¬ 
present 23 i per ctnr of our present ciiltivnted irea, and 
yyould onT> be an addition of million aerts to the lund 
now used for the purpose of growing these some i rops 
Ihe value of these additlonnl crops would be about s8 
niillionR sterling, based upon the prices which we paid 
last yeiir, and to this would have to be added the value 
of the straw and the other wheat by-products, which would 
' go a long way towards providing the food for growing 
the additional meat which we require to supply our dtmand 
at homv 

In order to fertilise the Imd we should hsvi nvailable, 
under the all-electric scheme 3 million tons, or its nitrogen 
tquivalent, of sulphate of ammonia This, if used over the 
whole of the 46? million acres now under cultivation, 
would give 143 lb peri acre, but, of loursc, the fertiliser 
would bo distributed according to the nature of the land 
und tho crops' being growrn U Is probable that In those 
circumstances the inireascd vield of the land now cult!' 
vated would not only give us all the grain that wo should 
require for food, but also nil the foodstuffs, partly ns 
by-product from the grain and partly grown, that would 
, be required for raising the cattle, sheep, nnd other animals 
, necessary to suoplv the whole of our w ants 
I It Is now beginning to be understood that IntcnsUe 
, farming of tho land also involves Intensive cattle ralsliig, 
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Mid tkmt it It wy ad^uitegeont greatly to reduce the 
amount of groM loM and instead to grow crops intcntlvcly 
cultivated, as In thb way a g^ven amount of land can 
be made to produce a mu& larger yield. 

Sulphate of ammonia It a particularly good fertiliser for 
the purpose of growing sugar beet, om here again it It 
probable that the avaHabnty of large quantities of this 
fertiliser at a vary much lower price than at present pre- 
valb would enable ut to produce the whole of our sugar 
at home, emecially as tne by-product, obtained In the 
form of crutnlngt from the beet, It a very valuable food 
for cattb raising, and also as the crop U a \ery suitable 
one for growing alternately with wheat 

If it was found that a larger amount of fertiliser than 
the 3 million tons of sulphate of ammonia, which would 
be the principal by-product from 6o million tons of coal 
turned into electrid^, could be advantageously uied^ this 
would be very economically produced from the electrical 
station by the oxidation of atmospheric nitrogen, giving 
a valuable fertiliser in the form of nitrate of lime. This 
could be made intermittently by means of current filling 
up the load curve, and would not necessitate the expendi¬ 
ture of any more money on plant for generation or trans- 
mlsiloA o/ the current It would, however, require the 
burning *of additional coal, and this in Itself would add to 
the sulphate of ammonia available 

It is assumed by many people that the climate of this 
country Is largely unsuitable for the purpose of growing 
food, and for this reason It is thou^t that we con never 
grow the food which we require This is largely a mis¬ 
conception, as crops both large in quantifv and of good 
qualilV can be produced in this country fleverthebss, it 
would be a desirable thing If, instead of the dark weather 
that we now often experience owing to cloud obstruction, 
we ccnild hove continuous sunshine at certain times of the 
year The amount of sunshin** would, no doubt, be largelv 
increased by the abolition of nit smoke In the air, as not 
only does the smoke Itself obscure the sun, but also it 
seems Co have the effect of assisting the formation of 
cloud, which grefltlv diminishes the light and heat which 
we receive 

At present it is considered quite right nnd reasonable 
to canalise rivers and make great works for adding to 
the fertIUtv of countries by means of imgatlcm, but 1 
believe that in the future the time will come when It will 
be thought no more wonderful lurgelv 
to control our weather than it Is now 
thought wonderful to control the iiator 
after It has fallen on the land I think 
that il will be possible to acquire kno« 
ledge which will enable us largely io 
control by electrical means the sunshine 
whkh reaches us, and, in a climate 
which usually has ample moisture In the 
atmosphere, to produce rainfall when 
and where xve require it 

It H«ms to me that it mnv be possible, 
when we know a gnat deal more about 
electricity than we do to-dav, to net up 
an electrical defence along our coasts bv 
which we could cause the moisture in 
the cknids to fall in the form of rain, 
and so prevent these clouds drifting over 
the country between ourselves and the 
imn which they now blot out It also 
•cemt *to me that It will be possible, 
when more water on the country is re¬ 
quired, to cause the falling of ram from 
the ctotub paswng over the highest part 
of the cogntry, and so produce an abund¬ 
ance of water which, properly used, 
would greatly odd to ^e fertility of the 

COUlltf2f 

Of CDursc, Il may seem that these arc 
only mad visions of the future, but I 
think we can hard^ oonsido’ these 
rasukp mare Improbable than anyone 
wofm have conaldered wireless -tele- 
grapagr dr flight Io hMvler-than-air machines fifty years 
a^ My excuse far mentioning these matters here is that 
am might constftute another great use of electricity, and 
tboir ua^ ooDmmmatkm would certainly be facilitated fay 
an abundant supply of dectrlcal energy 
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Ac piesent, although the udng of our coal may 
commercial actlvl^, it certainly meanp the desolatlM o1 
the country in parts where it la largalys used- Uuitvafl ^ 
this harm oelng done to the country by our ooaV wa skotts^ 
fartIUse the lands by its means, and might evan^ as i 
have indicatod, use it in the future to increase our 
•bine 

Of course there are man> things which at prseent stand 
in the way of reatiiing such a scheme as 1 bwre cu tfln sfl.^ 
There are many te^nical details which nothing but an 
Immense amount of work can solve satlsfactorUy There 
are also political and legislative difificultles sttuuUog in the 
way^ but these, when the time arrived, would have to be 
got rid of rather than allow them to honcficap the advance 
of the country The more, however, that 1 hmwn 000- 
siderad ihsse ideas in detail, tha nwee certain one 1 of ths 
fundamental anondness underljdng them, anA that it la 
only a matter of time before such a Wheme Is carried out 
In its entirety 

What interests us most, perhaps, is the questkin of how 
long It Is likely to be before the all-electric idea baoemei 
possible At present there is so much ^required to be done 
to moke it workable in all Its detalk that k seems as 
though' its realisation would be long deferred. It must, 
however, be remembered that knowled^ is contlnumllv 
being a/^ired which brings us nearer to ite-realisation, 
and that things engineering, and especially Ip electrical 
engineering, now move very rapidly It miw therefore 
come to pass that the all-ele^ic Idea, with its w-teaohlna 
changes and great benefits, will beoMne on acccrmpllshea 
fact Irr the near future 


MATdFANL/ A NEW VOLCANO IN SAVAII 
{GERMAN SAMOA )» 

'THOUGH not the scat of government, Savali is the 
^ largest of the Samoan Islands in the Central Pacific 
Ocean It has a backbone of volcanic mountains, some 
of which rise to a height of more than 4000 feet, most 
of them are extinct or dormant, but there have been 
several tinaU eruptions within the last aoo years, and one 
as lately os 190s 

The volcano of Mutavanu was formed in 190$ to the 



rra. I Oflwh inm Lava Ullnx Into ifaa Saa. 
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north of the main ndge, and near the centra of the Ulaod-, 
Tha early part of the eruption waa ohavacterisad by 
axploakms, and the ejecta were nwinly sdUdr but later an 

1 Atecnotfll a DUrwite dsUrsrad at Vlis Rayol InaUteks op Min/ 
AprUssibyDr ttetapaatAbdamm. 
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m WltflMii quantity of voiy fluid imuio Uva ha* been 
dbwnAd Hui bat flowed by m elmiout oourte of about 
imt fliiuef Into the eea devaataied aome of the most fertile 
Iflsd Jn the Inland, and powe r ed It up with lava faelde 
not teas than twenty aqhare miles in area 
The arater oootama a lalm or rather river of molten 




F o ff —I t Crator Java FmM no tbs lioc of tbs Lava Tao al 

lav I so fluid that it r s h m irandescent fount ii bejis 
in wavLS on th< wtUK ind rushes wUh flffat velor t\ 
down into a ^If or tunnel at one end of the rrat 
Ihe lava stiUTtquid runs in a passage or perhaps systen 
of passages under the aurfve of the lava field its rour c 
bong traceabl bv a 1 n of Urge fumarolev until still 


Ihe teriB piUow lava originally applkd to the reaultb 
of a peculiar form of spheroidal weathering u now 
extencM to various smooth surfaced lobuUr msssas which 
base been considered by leall Cole and Ursgory to be 
formed by lava flowing into witer This view has been 
combated by others but Dr Andirson watrhed the proceai 
actually going on and photogr a phed the 
results 

1 he formation of ordinary corded 
hva or pahoehoc takes place by a 
kxal quiet outflow of Uva wruUi forms 
a pool or lobe I he surface being 
slowly (Oukd b> the *1 r forms i more 
or le^s tenacious treacly scum which is 
push d forward by the liquid mau under* 
neath and is pudeered up into a cord or 
festoon hiic th s is tak ng place the 
new surface u becoming treacly and in 
Its turn IS pushed forward into ano^ci 
fold at d bO on until the whole surface is 
sol dihcd oflen with a very regular 
p ittei n 

Dr Andrrson sa d he had seen this 
takini, ph t oi Vesuviub and had 
watched the sini process going on at 
the sea level at M uavanu 1 he surface 
of the hbes how ver b in that case 
expos d to the waves was rapidly chilled 
and sol difi d b f re it hod tunc to be 
pubhed firword ro form corded struc 
tur \ photograph of i recent flow 
into the Ui^n bhow d corded structure 
above high water mirk while lower 

dow n ther wis every transition Into 

tvpiial pillow lava 

aihoSea surface of the lava field rfiows 

several large p ts along the hne of 
the lava-conduit to the sea out of which 
steam and vapours escape Ihey are larger than ordinary 
fumaroles and appear to be formed by the remelHiig and 
falling in of the crust owing to the he it of the lava which 
flows beneoth The seel ons exposed n th r walls show 
tilt lava field to consist of numerous very thin beds partly 
irfite flows but probably in many uses intrusive sheets 
I hU structure is ven ■ m lar to that of 
the p t craters in Hawaii the mode 
of formation of wh ch is sull unsettled 
Possibly they mav hav been formed in 
th same wav 

Other interest ng po nib no r i were 
the formation of movMs bv lavx flowing 
round living ire trunks I he trees 
were of course killed and when they 
deoiyrd hollows were left correspond ng 
to Th ir foimcr shipes OLcasionally 
ifter th hva hil solid fled round a tre< 
the remainder h id flowed aw'iy when 
th tree decay d a sort of hollow pillar 
w Js thus left in wh ch smaller plants 
sometimes grew 



FiO s -^Lats in J igjoa otrCsd abov* bish waisr msik Pillow Lavs 1 
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U\/\LkSin ASDFDiLA 
HONAl \C£ 

BmyiNOHAii—The Huxley lecture will 
bo delivered on November 23 by Prof 
Percy Gardner professor of classical 
arthMlpgy in the University of Oxford 
Hie subject of the address is Rational 
ism and hcience in Relation to Social 
Movements 

Bristol —In connection with the 
faculty of eogineenng provided and man 
tain^ In the Merchant V^tuw 
Ttchnlcal College a course of 
on Aviation his beui arranged _Tho 


m a fluid oowfatton it reaches the se^ into which it flows monthly lectures on Aviati^ his beui arranged t™ 

^ eoeiyedc explosions and (he dibchargs^of large S'*®*®® ■IS ^ V* 

jhhopii pf steam, bl^ sand and fragments of Java ]£*' J® ^ Bruce Mr L Bhn DesWedv and Mr Joseph 

STOtaFtHw ocnod It Ipfs violent a stmcnire resembling that Cjariw _ 

wmrn vuietfee of^low lava is (kroduood A new wigg arseted for the chemlcjl and fAvstotagteal 
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departmenti of the University, at a cost of 50,0002, was 
opened by Lord Wlnterstoke on November 15 

Cambridoi—O n Saturday last, November la, a large 
aaaembly of phyilclits from all parts of Great Britain, and 
many membm of the University, came together in the 
Cavondiih Laboratory on the occasion of the presentation 
to Sir J. J Thomaon of a volume entitled " \ fiistury of 
the Cavendish Laboratory, 1871-1910 " The volume had 
been prepared to commemorate the completion of the 
twenty-fifth year of Sir Joseph Thomson’s tenure of the 
Cavendish professorship of exjwrimental ph>6irs I he 
presentation was made by Dr R T Glaxebrook, director 
of the National Physical l^borator\, who was for many 
years associated with the laa nnd present Cavendinh pro¬ 
fessors The volume begins by recording the fact that 
perhaps no post In the world hus held three ninn of such 
supreme and varied genius as James Clerk-Maxwell, l^rd 
Raytetgh, ami Joseph John Thomson It contains a re¬ 
markable record <if work, and concludes i\lih a list of the 
memoirs which hsve beiti published in connection with 
the Cavendish Luboraton, which extend^ ovir forti-two 
ges, and a list of Mime two hundred men of <u lence who 
vc researched in the laborntnrv \\< hope to publish a 
review of the volume In an early issue 

Mr A Hutchinson, of Pembroke Col|(ge has been 
appointed chairman of the examiners for the Naturil 
Sciences fripos, 1911 

Mr J S Edklns, of rtonvlll* and C/iius CnlkCt, hns 
boon approved bv the general board of studu s for the 
degree of Doctor in Stienre 

Livsrpool—O n November 14 the honor in digree of 
LL D was conferred b> the Unnersitv ufKin Sir Archibald 
OelkiQ, K r B , president of the Royal Societv 

Oxford—T he Herbirt Spencer lecture on “ hvolution, 
Darwinian and Spencerian,’ will be delivered by IVof R 
Meldola, F R S , on December 8 at 2 15 pm 

It is announced In Scuhcs iliut the Stite legislature of 
Arkansas has voted 70,000/ for the «rection of four ngn- 
cultural schools, and 100,000/ additional has been raisnl 
by the cities 

Wk lenrn from the Jfevue ^n<Mh/iQMr that the buildings 
of tho medical faculty of the Unnersitv of loulou^a nere 
partially destroved by fire on October 1 ht bbr iry of 
more than 60 000 volumes was burnt tntirch and also the 
physi ological lecture theatre and other rooms 

jTis l^cparlnunt of Agriculture nnd Tcchnii'il Instnic- 
tion for Ireland has issued a nrogranime of tht Irish 
Training School of Domestic Fconomv for thi session 
191 l-a The school in situated at ht Kevin’s Park, 
Kllmacud, Stlllorgnn, eo Dublin I ho premises stand in 
grounds of about thre< acres, nnd the house provides ample 
OLCommodation for the staff and students, m addition to 
clam and recreation rooms A large fruit nnd vegetable 
garden is attached to the house At the iloso of each 
school year, the Departmint, on consideration of the results 
of the examination held nt thn close of the tourse of 
household managemint, nnd tho reports of their inspectors 
and of the teaching staff selects for training as teachers 
of domestic economy a limited number of students who 
have shown themselves most capable of taking full advan- 
tago of the course of training provided The course of 
training extends over at least two whole sessions, and 
involves a complete course of domestic economy suitable 
for teachers of this subject It includes the principles of 
practical e l a i rten ta ry science involved in domestic work; 
cookery, laundiy, dressmaking and home sowing, house¬ 
wifery (including household routine and tho keeping Of 
accounts), and practice in the teaching of these subjects 
Practical instruction in homo hygiene and sick nursing is 
afforded, and instruction is given tn the theory and practice 
of oducAtlon 

In a iotte to the Yorkihiff Obierver of November ii 
Prof R Meldola, F R S , urges the need for the pro¬ 
vision In this country of a larger number of schatarvnlps 
for research “ Why, -in the name of all that is sacr^ 
> to the Austria] welfare of this country, are not some 
of the sums now devoted to educational purpt^ 

available for research scholarships in existing institu¬ 
tions?" asks Prof Meldola Later In his letter he says, 
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everything is ripe for the movement* Tbafs att eotiH 
petent tefetUng staffs, there is always a supply of promUF ^ 
Ing students, there are funds from county councils and 
from public and private endowments, and there it ,tfae 
Treasury behind the Board of Education There 'aitl ^ 
scholarships given for all kinds of purposes other than for 
the conrinuaHon of the education of the most promising 
technical students in tho institutions in which they re« 
celved their preliminary training so as to enable them to 
add one or two years in learning to wield that moSi 
powerful of all educational and industrial weepons-^the 
faculty of originality And to crown alt, the mamifae*' 
turers and employers in this country are now beginning 
to take a more enlightened view of the situation, and are 
prepared to employ such meiwwhen they can get them* 

It seems preposterous that year after year we snould see 
ability, talent, and even genius slipping through our hands 
for want of means, when educators on one hand and 
emptoyen on the other are both ready to play their part 
in promoting the industrial development of the country 
We want, he concludes, a system of technical research 
M^holarshlps which will bi* looked upon os a distinction to 
gain, for mine but the most competent would be allowed 
to hold them We want through such means to strengthen 
and encourage the work of the teachers by Ailing their 
laboratories with rescan h students, and we want to 
advance British industry by handing over to the manu^ 
facturers the pirkod material from our educational institu^ 
tions As a leading artirle in our ronti^mporirv points 
out, then, is no nnson i^hy the sui**ess which has ittended 
the efforts nf Prof \rthur G Green nnd his colleagues 
at T..eeds Unlversiti In encouraging among the advanced 
studt* its of appHinJ cheniislri rcsrnrch in connection with 
the art of dicing shiiuld not follow similar efforts in other 
centres 

In Dr Muir’s report on education In Cape Colony In 
1Q09, which hus come to hand, he shows that in 1891 tKere 
were Ave colli ges m the colony wliere students could 
pursue courses of study for a university degree, vii the 
South African College, C ipe Town, the Diocesan College, 
Rondebosch, the Xiitoria Collegi, Stellenboiirh, St 
Andrew's College, Grahamstown, and the Gill College, 
Somerset hast \ 1 irge proportion of the leaching powi*r 
howf ver, in all tlK<»e insritutions was given to what 
was, properly spe iking, school ivork, namely, the prepara¬ 
tion of large classes for mitnculotion Mathematics end 
Lhemistrv, too were the only Mlences for the teaching of 
which provision was made from Its inouguratiolt the 

policy pursued by the Lduiution Department kept three 
aims in view Ine Antt ivas the removal of the matricula¬ 
tion classes from the colleges, an thit professors might 
have tim» for udvnnred work, while the pupils of file 

jvmior i.laases might m the public st-hools bo undir n 

discipline more suitable to their years The second was 
the institution of new professorships, more especially in 
the Bciences, iiniil then unrepresented , nnd the third was 
a reduction In the number of colleges—a number which 
seemed nt the lime excessive for the total number of 

students \ ictoria t ollege, Stellenbosch, was the Arst 
that agreed to part with its matriculation classes, the 

junior class in iHq6 and the senior In 1899 In the latter 
year the South XTrican ( ollege Was induct to follow the 
example At present prauically all the colleges have ceased 
to retain matriculation classes Since i8qi there have been 
instituted in ronncitloiv with the colleges professorships of 
physics applied mathematics, geologv, botany, and xook^ 

In addition to the then existing courses in arts, law. and 
surve), there have been open^ new courses In arts os 
Well as professional courses in mining, civil and electrical 
ei gineerlng, medicine (preliminary), aad forestry On the 
Hferature side there has also been dr t^lopment^ professor¬ 
ships in history ond lectureships In Hebrew ha^ng been 
established In connection wiiK the larger ootleges Ttie 
movement towards greater concentration of effort In fewer 
colleges has been brought to a sucvssful Issue In the 
eastern province The Gill Allege, Rpmerset Emit, has 
been closed, St Andrew's College has restricted itself to 
flchool wortc, and /n Grahamstown, by the happy union of ^ 
all Interests, the Rhodes University College naa tldcai^ 
their places and become the centre of higher education for 
the eastern province 
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h ~ SOCIETIES AND ACADEMIES 

Londom 

^Qf«l ftoclety, November la—Su Archibald Geikie, 

S CLB.» m^dknt, In the chjdr.^lr George Owwlii 
The tidal obaervatlona of the British Antarctic Expedi- 
pon, 1907 j (a) a mistake in the Instructions for a certain 
Mparetus in tidal reductions —F SocMv and A J 

MfW Conduction of heat through rarefied gases.—11 
The thermal conductivities of argon, helluiQi and hydrogen 
gt very'low preuure have been examined In greater detail 
iRflth new and Improved apparatus The hypothesis pro- 
^latonaUy put forward (Roy Soc Proc , \ol, Ixx^i, 
1910, p 954), that the interchange of energy on Impact 
Is Imperfect in the lighter gases, has been tested and 
fo^nd not to account fur the smallness of the ratio (K/Q) 
•of the found to the calculated conductivities The con¬ 
ductivity of hydrogen using a palladium hot wire it the 
same aa that with n platinum wire Change of tempera¬ 
ture of the hot surface, that of the cold surface remain¬ 
ing constant at room temperature, does not exert so much 
Innuenoe on the value of K as was anticipated The \alue 
of K/g tended to diminish as the difference of tempera¬ 
ture increased, especially at high temperatures At low 
tam^atures, attained by inunerslng the apparatus in 
Uqum air and In sohd carbon dioxide and ether, the ratio 
K/Q is diminfihsd, whereas on the hypothesis of Imperfect 
Interchange of energy an increase was expected Jacket¬ 
ing the apparatus with vapours up to >64^ caused an 
Increase in the value of K/Q It appears that, ipost prob¬ 
ably, increase In the difference of temperature between the 
surfaces tends to decrease the value of K/Q, whereas in¬ 
crease in the temperature of both surfaces increases it 
Argon under some of the new conditions tried conforms 
to the theory hardly better than the other gases, and the 
ogreennent found previously was probably fortuitous JThe 
general toiiclusion is that the conductivity at low pressures 
varies less with the nature of the gas and with the temper 1- 
ture of the experiment than is to be expected from kinetic 
considerations The extreme values found for the con¬ 
ductivities of the three gases over a range of about 450° 
lay between o*8 and whereas the calculated values In 
between o>95 and 16-s 10-* calone, per sq cm of hot 

ourface, per i® difference of temperature, per o*oi mm 
pressure of gas)—H HatfMd Thr chemical phvsus 
Involved In the precipitation of free carbon from ihe ulloyH 
of the iron-carbon system. The intention of the nuthor 
is tg examine the conditions under which free carbon is 
produced in iron and steel Whereas it has been an open 

Q uestion os to whether or not free carbon could be pro- 
uced direct from the solid solution, the paper is intended 
to prove the truth of the theory that free carbon can onU 
ba^ produced by the dissociation of the free carbide It is 
> hop^ to demonstrate that this theory holds good through 
the whole range of the alloys in which free mrbon, 
whether os graphite or annealing carbon, is found ^ftcr 
the presentation of evidence in support of this view of the 
productioo of graphite in and near the freezing range, 
experiments, performed to determine the chemical physits 
underlying the liberation of annealing carbon in white 
cast Iron, are described By the electrol>tlc method of 
onalyals the cementite carbide was obtained from such 
Irons of varying composition, and It is shown how, bv 
Varying the percaotage of silicon, manganese, or sulphur 
in the Iron, the composition of tho cementite Is ro<Micd 
and Its degm of stability at varying temperatures deter¬ 
mined It is also shown that the size and slnicture <if 
Ifae precipitated annealing carbon Is largely due to the 
and structure of the original cementite Experiments 
performed to produce annealing carbon In blister steel 
^^ng the cementation process are then desenbed, after 
which an explanation of the phenomena of “ black ** steel 
U discussed, it is shown that the fi'See carbon found in 
such steels may present one of two formations, eoqb pro¬ 
duced under different conditions The author further 
ondeavourt to denfbnttrate that whilst the free cementite 
t^lde is dissociated at high temperatures tbrough the 
^mole range of the alloys, the carbide remaining in solid 
sol^oo does not dissodato until the resolution of the solid 
fmtion into the carbide and Iron t>f the pearllte, at the 
change point—Dr F HOf »an A spectroscopic 
^Pdvaatijgatloir of the nature of thn carriers of p^tKe dec- 
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trldty from heated aluminium phosphate The emissioh 
of positive Ions from substances heated in a vacuuin< has 
been investigated by several experimenters, and it has 
been found mt the ratio of the charge to the moss Of the 
10ns is the same for all the substanceh so far expenmented 
on Assuming that the charge is equal to that corned 
by the hydrogen ion in electrolysis, the mass of the carriers 
of positive electricity from heated substances must be 
about twenty-six tunes that of thL hvdrogen atom The 
object of this research was to obtain tfu spectrum of these 
long Aluminium phosphate was chosen for iiuestigation, 
because of the veiy large positive Ionisation produced on 
heating this substance A calculation showed that, with 
the apparatus used, it might be expected to collect a 
sufficient quantity of the carrlcri to dbtain their spectrum 
in a small vacuum tube The vesKl used to collect the 
carriers was cooled In liquid air during the passage of the 
thermKMiic current from a strip of platinum covered with 
aluminium phosphate to a surrounding ulatinum cylinder 
Jhc material collected was then altoweu to \nporiBe, and 
its spectrum was obtained by rendering It luminous with 
an electrodeless ring discharge Ihc spectrum of carbon 
monoxl^ was always obtained, although precautions had 
been taim to exclude this gas, or materials which might 
give nae to it,'"from the apparatus It is concluded; there- 
rore, tiut t^ positive lOns consist of carbon monoxide, 
the molecular weight of which agrees fairly wpU with that 
required by the results of the e/m determinationH, it is 
considered improbable that this gas is evolved on heating 
every substance which has been experimented on in the 
determinations of tile specific charge, but from the nature 
of the apparatus used it must always have been ppsent 
during these determinations In the paper reasons -ire 
given for believing that molecules of cqrbon monoMde 
readily act aa comers of positive electricity, and this gas 
probably diffus/^s into the hot metal or other substance 
dnd Is evolved in an ionised state—>N Bohr The dmr- 
mination of the tension of a recently formed water-surf ue 
Arguments in further support of the author’s previous con¬ 
clusion, that the surface tension docs not change scnsibW 
with the time that has elapsed since the surface m is 
formed —Lord lUsirNilarh Aerml plane waves of finite 
amplitude—J Mfnilwy ObstrvHtions on the anomalous 
bcMvIour of delicate balances, and nn account of de\ne* 
for increasing accuracy in weighings —Prof F \\ 

Dyaon The improbability of a random distribution of 
the stars In s^ce—G I Taylor Ibe conditions 
necessary for discontinuous motion in gases —The Hon 
R J Strutt (i) The radium content of basalt, 

(2) measurements of the rate at wiilch helium 11 produced 
in thorianite and pitchblende, with a minimum estimate of 
their antiquity, 

Rojai Mieroacopical Society, October 19.—Mr E J 
Spitta, vice-president, in the chair —J J SImpoon 
ilicksonella, a new gorgonellid genus fhr genus is 
established to Include tiiree speaes -ill collected off South 
Africa One species was desenbrd by Prof Hickson in 
1904 under the name of Juncella spifaUst but the ^utho^ 
believes that a reference to the genus Juncella is 
Impossible. The clearing up of the position €>f this 
puzzling specunen was facilitated by recent work of the 
author in nis revision of the family of the Juncelbds In 
addition to Hicksonella s^trahi, g n , ho desenbes M 
ftageUaiat up n , and H capensis, sp n — E Haron-Allaii 
and A iBrlMd Some varietal forms of Maxsihua 
xfcans ^ After roferrlng to several varietal forms that Ind 
been previously described, the authors relateil (he finding 
of numerous specimens of three of these varieties in narrow 
observation tanks where some gatherings of Foraminifera, 
made off Selaey BUI, had been placed, and where the» 
multiplied The conclusion arrived at was that these 
variations were cai/sed by the want of sufficient shell- 
making material, the carbonate of lime In the tanks having 
been used up, the scA water never having been renewed — 
F M Mplooft A micrometnc difficulty The author re¬ 
ferred to the difficulty of counting correctly the pum!^ 
of ruled lines, or diatomic strle, In a given space The 
trouble doM not arise when the Interspaces are relatively 
wide compared with the breadth of the lines, but it does 
so when the breadth of the Interspaces approaches that of 
the lines It Is the black and white dot image that is 
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rpHponftibli for th« trouble When the focus is at a white- 
dot image the white Unei must ba counted, and vice versA 
when tnk focus gives a black-dot Image —£ M Wat—w 
The resohitZon of new detail in a Cosdnodiseui asfrrofit- 
phalu^ This pa^ has refeianoe to the resolution of 
nuther detail obtained by a new ooe-el^th objective by 
ZeihS, described In a prmous communication The new 
detail dlsbovered is a fine sieve corvering the so-called eye- 
spot in € aaterompMlus As the slio of the eye-apot Is 
oiit> I/14,000th of an Inch, It may left to the Ima^na- 
tion to estimate the size of the minute perforations form¬ 
ing the store 

^yalcal Society, October sS.—Prof H Ln Callender. 
F R & , president, In the cbelr *Prof Ernest Wliean end 
\V H WHoon A new method for producing high tension 
dioihorgps According to this method energy Is tslcen from 
nil oUernaiing or continuous current source and stored In 
a magnetic field by an inductance, it is then permitted to 
surge into a condenser which forms with the inductance a 
Unv frequency oacillating circuit When the cner^ U 
htored in th^ condenser ue latter Is mechanically bridged 
umish tlu primary winding of a cpark-coll, with whhh It 
fuinw n htgh frequency oscillatory circuit Ihc encr^ 
N I hen transmitted by the v^ndary winding of the spark- 
coil to tho work circuit in the welUktwwn manner Briefly 
th( foitowing are some of the advantages gained —(t) For 
\-rav work the inverse electromotive Toice at “ make ** U 
eliminated, therel^ leading to inrrenMHl Hfe of the tube and 
to 1 more sharply denne<l radiograph h) Only a smalt 
magnetising current is required as the inductance has a 
nearh clo^ magnetic circuit Ihls gives rise to a very 
small C*R loss and consequently higher efficient (3) On 
nLiniunt of the long periodic time of the system between 
the periods of “ break '* and “ short<ircult," the voltage 
across the contact of the interrupter at ** break '* does not 
rise to n high value, or rises slowly that the contacts 
arc \iell separated before It U developed Hence immunity 
from sparking {4) The method lends atself to few second- 
arv turns and this keeps down the time constant It also 
makeii the coil lighter, cheaper, and more compact 
(5) The mf'thod lends Itself to low secondary resistance—a 
point of great Impoitanoo in confiectkm with rodio-tele- 
graphv (6) The Iron of the spark-coil can be kept small 
in amount and medal attention can be paid to Its lamina¬ 
tion nnd insulation, as It may have to be operated at 
frequencies of three or four thousand per second (7) The 
elimination of sparking increases efficiency, and on board 
ship where coal gas Is not rontenientiv obtainable this Is 
an advantage (fl) Tho apparatus can be worked from 
direct-current or alternating-cuirent systems at usual 
voltnges, or from a portable battery of a few storage-cells 
(q) The osciltatorv current at '* break *' does not pass 
through the battery, and hence does not assist in its dls- 
chirge (10) The Iron m the magnetic circuit of the 
external inductance has only to operate at km frequency, 
and hence It has not to be finely laminated (11) t\lien 
used on alternating-current systems, rcstifiiation If 
desired, is easih effected by empfoylna iwo short-circuiting 
brushes one for each half-period, and allowiiu tlu second 
biush to short-circuit nt the moment when ttw i>undeniier 
Is fully charged after allosdng a second complete surge 
of the energy between the condenser and the Inductance 
of the spsrk-coll (la) The apparatus Is light, efficient, 
and cheap and is suitable for radio-telegraphy, \-ray, 
medical ind other work In which high-tension electricity 
is einplovfd —k Ragwm 1*he behaviour of steel under 
eombifiod static stress and shock \ttentlon Is directed to 
the importance of the turn* rate of increase uf stress, 
dsfdit In the behaviour of matenals under stress The 
osaet dfitrmlnitton of this rate must usually present much 
difficult, but the Indirect expenmental method adopted 
eonslatod In submitting specimens of steel to sho%.k whilst 
under static loading The conclusion that steel Is sub- 
stantlalhre tofr resistant to shock whilst it is under static 
•tress appears to be definitely established In some cases 
tho aAip ct a large static strem was to diminish the 
resIstooMu^ shock by as much as 3p per cent The 
correetito^or the work done upon the sample In applying 
the oMt,* toad to relativelv smoll Thus the energy 
ahpliflit III breaking a aomple of steel to greater when 
fflpiel) appfled as shorJe than nhen applied pnrrli as 
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.hock and partly atadcally This difference b 
to be due chiefly to the difference In the rate of itiortapp 
of streas at the higher stresses In the two coseSi 11i» 
actual values of the highest stresses are not necessarily 
Identical, but probably me hl^ier the rate of loeraase m 
stress tho higher U the greatest stress reached befare 
rupture occurs, whilst, simultaneously, deformotkM la 
diminished, and the Intioute nature <d the bndi ‘ 
sufl’ere a corresponding variation At the higher 
loads employed some portions of the teetpieoee 
■treered bpyond their elastic limits, and this may also help 
to account for a port of the diminution In resistance lo 
shock 

LmaMn Boelety, Novenber Dr. D H. Soott, V IU8., 
president, in the cAoir.—Prof. W A. HopdinM * A oogte 
partoon of the summer plankton on the weet coast ol 
Scotland with that In the Irish Sea Thto paper to At 
result of a senes of vertical plankton haute tolsea with 
the ** Nansen " closing tow-net (made of No ao tlUc) from 
the S Y Ladybird in July of the last four yeare. from 
various deep hauls (eighteen of them being from mor# 
than 100 fathoms) at various locolldes off the weet ooaet 
of Scotland A comparison of Che oonecdon sh ows 
(1) that there \s a constancy year after year In the nature 
of the plankton at certain localities, and (s) that some of 
thu loc^ties, not very far^ apart, differ oocieiderabty from 
one another In the nature'of their pUnkOon at the same 
tune of year (July) Some of these deep haub oonetot 
nutrkedly of soo-plankton and others of phyto-ptonlUon, 
and the latter nhow o close resemblance to tM phyto¬ 
plankton hauls typical of the vernal maximum of diatoms 
Jo the Irish Sea The rompleto disappearance of die 
phyto-plankton, which is such a markra feature In fbe 
summer G^ly and August) gatherings from the Irish Sea, 
does not seem to tako placr In some localities off the west 
coast of« Scotland, and these phyto-ptonkton haub are 
obtained, not in the deep ftord-Hke lotms, but in the open 
tea. eg off Ardnamunman and off the islands of Rom 
and Canna In the Sea of the Hebrides—^J C F f 9 wmr 
The stnictura and formatton of Aldabra and nelghbouriiig 
Islands, with notes on their flora and fauna Aktobre, 
situate 2SIO miles north-west of Cm Amber, to a large 
atoll with an almost compbte laiw-rlm, a large shallow 
lagoon, and a narrow fringing reef The land-rim is 
composed of roral-Hmettone, sri&h gives definite eridenc e 
that Aldabra was formed hy etovatkm and once stood at 
more than 40 above tea-bvel, though roln-woter 
denudatkm has reduced thto to Its jpr Me nt level of 15 leet 
A deposit of guano, by combination with the flmestone, 
has produced phosphoric rocks, InteraCing In that rimy 
prove that the la^n was oooe non-exlstant, and has 
«ince been fonned by erosion and denudation The Otolt 
is sHU being washed away, but the kMe to in port com¬ 
pensated by the piling up of sand by wind and wave The 
fauna nnd flora, tboi^ pecuHar, have been loigely derived 
from Madagascar, the flora being iotmotlng In shosring 
four distinct types of Jungle Assumption, Cosmotodo, 
Astove. are also Istondt and atolb of elevated corol-roric, 
and form on interesting series showing-the loss of rock- 
land by eroekm and Its reptoeefrient w sand and clays 
Giant land-tortoisM still exist on Ahtobro, and fossil re¬ 
mains were found on the three other blaiids vlritod, in 
this oonneridon it to noteworthy that none of these totonds 
has ever been connected with oOBtinMitol land.—H B. 
Bl gfalawr The SljdKHiophora of tfw Rsfearck Blecaynn 

E lankton. The memoir forms the thirteenth report on 
Itecayan ^imkton roUerted on board H M S RasMrrIi 
In iM. Tha ooUection oonstoted esctusively of Colyco^ 
phoridK, with the esoeptkm of a ringb fragntont mm 
another group In hit report ni the Siphonopnora of the 
Natfoaaf, Prof Chun notra a similar absence of Phyio- 
phorldte during tha North Atlantic euntmer. and sug m a ted 
that these latter forms must be at oonsld sr aMe dc^is at 
that season, yet the numerous fiaato of the Riswek with 
closing down to really great deptfai failed ahoqe tite f 
to find them On the other haadL ft to only during 
summer that there Physophorldm are found on m eastern 
roasts of North America, at a time when the cold c u rre nt 
aJongshore to at Its wa r me s t ; and fa ieher, thsy weea noi 
uncommon in Julv and Augute during endset of the 
Reswch in the Fttrib Channel, In the cooler water o| 
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Mpb^ oH^n All these facts teem to point to 
fWMr iirrow Umfu, outside of which the Phvfophorlcho 
flyhelM did down to a lar^ extent aeaeonHlly, except for 
few iftaiineiia which will repri)ducc when the tempera- 
tiiire d| WMU° » I* again reached The cecond point of 
fflMMt to iriilch ttw author dlrocta attention Is that all 
dw flan apodtea captured-except one new genus and species 
I wa r p aliD taken m the eastern Pacific expedition of tho 
Itt alfoas under the late Prof Alexander Agassis The 
d^hedon liiduM one new species of Dlphyes and one 
Mir dinuti Mectop) ramis apparentl> a monophyid On 
dta A^***^^ verrlral distrlmition, which was^ main 
phJiDt of tha cruise, the author has arrived at some con- 
dfeufllooa of Interest The Calvoophoride were compara- 
dvd|y ^an at the surfnee, but most plentiful somewhem 
bekm $$ and above roo fathoms The only species taken 
•oikiiantty often To allow of dlacussion was Di^hyei 
The diohyld or polygastrlc generation was 
aneonshwn at the surface^ seemed to reach its plurlmum 
about 7^x00 fathoms, and below that was ver\ seldom 
met with. Hie eudoxld or sexual generation, on the other 
handi ppwnntrf! a plurlmum at me surface, was taken 
tees often down to too fathoms, and only once below that 
depdi, namelv, between 400 and 500 fathoms Another 
for m captured, rhiuo^hvei muMdmtata, has so far been 
reconM onlv from ronslderable depths, the captures b\ 
the Fhearch Bx It as Ion as between aooo-iooo fathoms, 
that IS, betwnn nearlv miles and a miles deep the 
highest caoturr wd" In an open net hauled for un hour 
at 350 fathoms and thence to the surface, but as ir wiis 
taken In none of the ninet\-five hauls above 350 fathoms, 
this Is probably about Its upper limit 
MMkWBatiMl Bociaty, November 11 ^ 9 ir W D Niven. 
pTflildMl, and subsequently Dr. H F Baker, newly 
alected pmsUent, In the dialr—Sir W D Nhrasi The 
relations of mathematics to experimental science (presi¬ 
dential address) —G T BoiitiMt The double-six of lines 
Dr W. Ht Ywiifim and Mrs Vmhiw Tho existence of a 
differential coefficient—Dr W H YMifist (1) Note on 
the p roperty of being a differentJal coefficient (a) condi¬ 
tions that a trlgonon^lcal series may have the Fourier 
form —F. Tavanl A class of integral functions which 
includes RIemann’s 2 >ta-fuiiotion —T W OHmiMy The 
geometrical representation of non-real points in space of 
two and tfiTM dimensions E Utfltossood The 
extension of Tauber's theorem—F B dMMunk The 
stability of rotating shafts—J E OMopMl A class of 
orthpgpnal surfaces—S fthiipitiww Non-lnt^ral orders 
of sHflBttobiBty of series and integrals —Dr A R 
POT M flft Llneo-llnear transformations, especially in two 
variables—Dr W F O kspMwW Notes on terminating 
hypergsometrlc series —H tatomM The transformation 
f» a partlouiar tspe of electromagnetic field and its f^yslcal 
Interpretation —Dr. P Malilo Uber die Dimenslonen- 
typen des Herm Frdchet im GeUete der Unearen Mengen 


Ltorair wd Phllooophlenl BodotVi Oetnber iff —Mr 
F Jones, presldentp In the chair —^Prof G Elliot MnHIi 
The oonvmutlont of the brain The cortex Is mapped out 
Into a great number of territories, differing In structure 
and functfon, and varying in slse>^ In dlfferant mammals, 
not only because the sense-organs themselves vary in slsr 
and aeubencss In different creatures, but also b^use In 
different orders and families a sense orgsn of a given slsc 
^ have a varying oorBcal r epr es entaflon Thus, if one 
were to take a dog and a baboon with eyes of the same 
rise, the memk^ will be found to possess a mudi larger 
tertical vlMial area than the dog It Is these dUferenoes 
which determine the varied plans of cortical folding and 
^ resulting varieties in the patterns of the oonvoludoiw 
m different mamihals Folding occurs matt often along 
Ibe boundary Une between two areas of Afferent structuxe 
and function The Afference In die rata of expansion of 
two such areas Is no doubt the leaaon for tms type of 
Msurerforinaflon—llniiting suki In the second place a 
nMdly gtotriiig oerddal territofy* meediig with obstruction 
hi )ts egpansioo on an sides, may bsoome buckled In. and 
SD a fflMew diseelm atong Itv axis (f.< , wlddh Ita area), 
tnriead ^ gt Its edges ^Is ssooiid class of furrow is 
eMA lets frequent mah the first class, and may he Asdn- 
fwriked os tha ^noup of axial axUd Then Is a third 
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variety, which iiut^ be called thu openuluted suhnii, u>- 
whtch one Up projects over a 8ubmerg«*<l area Sulci of 
this type are pmuced by the submerging of u spccialiiied 
fringing territory surrounding a main M^nsory area In 
the fourth place variouK mechanical fai tom come Into 
operation to modify tiu form of furrows formed In one 
or these three ways or even to produci new sulci By 
fh( uppUcatlon of these principles it is possible to Interpret 
the meaning and the ntode of fonnntion of most of the 
furrows which subdi\ide the highir t\pes of cortex into* 
numerous convolutions 

November i —Atr Francis Jones, president, in the 
choir—Dr. A N MaMmm Ihc development of the 
atomle theory (li) The various accounts of the origin of 
Dalton's theory (III) Newton's theory and Its influence 
in the elghteentli century There are numerous accounts 
of the genesis of Dalton's ,theory, one of which comes 
from "W C Henr^, another from Fhomiis rhomion, a 
third from J A Rnnsomi, and two come direct fronv 
Dalton All the narratives come from Dalton originally, 
for l-fenrv, Thomson and Ransomi bused theirs on con¬ 
versations they had with hint Hie discrepancies between 
these various accounts ran bi ixplumed only on the sup¬ 
position that Dalton was defiiient in hlNtorical instinct, 
and never appreciated the difference between deMrlbing the 
genesis of nis theory and expounding the theory Itself 
The mam conclusions 6f the scixind paper are (1) that 
Newton's contribution to the development of the atomic 
theory was made under the influence of Descartes, (a) that 
Newton exerted an influence m ihe eighteenth century on 
Hrynn Higgins, and through him on William Higgins 
Iho atomic theory udxnnied b\ Br\nn Higgins (1776) and 
amplified b\ Wiflium Higgins (17^) can bi understood* 
on 1 \ when regarded as springing from Newton's theory 
under the conditions of thi time Ihose conditions 
were —(0) the knowledge due to Priestley of different 
kinds nt gases, and (b) the ni w light which Lavoisier 
threw on chemirni lompositlon. consequent on Priestley's 
discovery of oxygon 

Paris 

Acffdtaiy of •oIobom, Nowmbcf 7 —M EmUa Pkard 

In the chair—M Oaaowt Halley’s comet* Obtarvatiofia* 
of this comet were made at the Observatory of Nice on 
November a *"<1 3 it is visible in the morning a little 
before sunrise *1^ sk\ was covered on tho nights of 
November 4 and <, but in spite of the absence of a third 
observation there Is no doubt of the Identity of the comet 
—A Manta The struggle for water between the soil and 
the seed For each sp^fic kind of soil there Is a definite 
percentage of moisture, below which the seed, Instead of 
gaining moisture, actually loses It For the seed to 
absorb aufflrient water to be able to germlnote, a higher 
percentage of moisture, fixed for eaim class of soli. Is 
necessary Thus In a sand> soli per cent of water Is 
sufficient for germination, with loams the required per¬ 
centage of water is from aj to 7 7 per cent. according os 
the proportion of clay Increases, with n garden soil con- 
toinlng a large proportion of humus, ncorly in per cent of 
water must be present before gcrmirtatlon can take place 
—Charles Msramafm •A means of determining by colour 
photometry the parallaxes of a certain class of stars First 
application tq" two stars The method applied to Algo! 
gives a distance of 50 years of light, or a parallax of 
0^55^1 a fipxre In good** agreement with the 0*051' given 
for this star by M Bijouraan In his recent catalogue of 
stellar parallaxes The some method applied to I Libra 
gives a distance of 355 yean of light and h parallax of 
oooq' — A, Om w mIIb C^aln couplet) of triple-orthogonal 
systems—W. Iflaklafll The devetopmant of an arbltrarv 
function In series of fundamental functions —L rav* 
and L OrtonoMirt Observations of the tides made nt 
sea In the Channel and the North Sea A self-recorAng 
Instrument has been devised by the author** which, when 
placed on the eea floor, measurcN preH**ure variatloas 
directly, from which the Ganges of level duo to the tides 
can be deduced. An automatic Afferentinl orrangMnent 
renders the aensIblUty very nearlv Independent of the depth 
A Aagram Is given of observations taken at a point 
sltwaM N , o® 4/ R , and the haring of thaaa 

data upon tYhewell’s won on the tides of the North Sea 
iR Ascussed-H^ WoMd Unsvmmetrlcal oiotors —Buginv 
Mwokt The action of a magnetic field on the electric 
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discharge tlw author has 1‘apeated and confirmed some 
experlmmta recently made Vj M (^y, and finds that 
thm U a particular strength of the m^netic field which 
facilitates the ma^dmom discharge It is shown that this 
ourioui phenomation Is In general agreement with the 
modem tiieory of disruptive discharge —] tfw Kovsula k l 
Progressive phoqihorescence at ww temperatures —A 
Ounta and M OMIlwt The preparation of crystallised 
•trontium. A mixture of strontla and aluminium powder 
Is plaoed In the lower half of a steel tube closed at one 
end. This is enclosed In a porcelain tube, a high vacuum 
being maintained In the latter The temperature 6( the 
mlshire Is grad^Uy ralood to looo* C ; after cooUngi 
Inside of tne cool portion of the tube is coverod mth a 
deposit of crystalline strontium The yield Is good, nearly 
75 per cant of the theoretical quantltv, and the metal 
oontalns only 0-5 pdr cent of Impurities —E BTys r ^ 
Tetranltromethane This substance Is obtained by the 
action of pure nitric acid upon acetic anhydride In acetic 
acid solutfon The exact conditions necessary for a good 
yield (50 per cent of the theory) are given In detail Thr 
physical constants and the heat of combustion were deter- 
Alined —E Ways or * The Influence of nitrates on alcoholic 
ferments Alcoholic fermentation is more complete in 
presence of manganese nitrate, and for each strain of yeotf 
there Is an optimum amount of salt, the addition of which 
produces a maximum of dlostatlc activity —G MsUfltaiio 
and MUe A N MoaehfcofV The purification of starch 
A I per cent colloidal solution of starch is prepared, the 
turbla liquid frosen and allowed to melt The clear liquid 
thus obtained holds in solution the greater part of the 
mineral Impurities and very little starch, the bulk of the 
latter deposits In flocculent form, and can be separated by 
filtration or by centrifugation After four or five repeti¬ 
tions of this treatment a starch is obtained which gives 
than o-oa per cent of ash The properties of starch 
thus purified are compared with those of ordinary starch 
MAmy Subjective noises In the ear A classifi¬ 
cation of the various kinds of subjective noises in the ear 
In qccopdance with their pathological ^ausps —Henri 
ftklAili The dtstrlbutldn of nitrogen in the intestinal 
excreta The dried excreta were extracted successively with 
various solvents, add the nlttogen determined in each 
extract—S Lalou The variations in the quantity and 
composition of the pancreatic juice during secretions 
brought about by secretin Repeated injections of secretin 
produce a regular secretion of pancreatic juice during a 
long period The juice thus obtained Is not of stnetiv 
constant" composition, its alkalinity and dlastatlc activity 
diminish, this diminution being especially marked as 
regards the lipase —P Otauaad Latent mesenteric 

tuberculosis produced experimentally fn the dog The 
Injection of tuberculous products In the normal dog pro¬ 
duced no visible lestons after six months T>ntent mesen¬ 
teric tuberculosis was, however, easily shown to exist In 
the majority of the dogs under experiment—M PaIhw 
D omwrya The food of the oyster and the mechanism 
of Its contamination in impure water —R RotolMon 
Contribution to the study of the venous circulation in the 
lower limbs,—Paul MArehal Contribution to the blo- 
1<^ea! study of Chermes —A Ouldor The evolution and 
affinities of the PhlUchthydic —O Mmiyl Geology of 
the primary Islet of La Guardia between S^re and 
Koguera Palloresa —H Manaiiy The stratlgraj^lc 

succasslon In the neighbourhood of J^ang-Prabang — 
Maurice LartehA The first fossil fishes met with In the 
Belgian Congo In the Lualaba strota 
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HIGHER ASPECTS OF ELECTRICITY 
A Tfiatise on Electrieol Thfory and the Prohlem of 
the Unhene, considered from the Physical Point 
of Vtew, with MaihemaUcal Appendices B> 
G W de TUnxelmann Pp xxxil + 654 

(LrOndon Charles GrlfHn and Co , Ltd • igio) 
Price 15s net 

HE partial success which has attended the recent 
attempts of Einstein and Minkov^skl to found 
on ekctropiafin^etic system of mechanics has tended to 
strengthen the popular idea that the solution of out¬ 
standing probleinK and m>steTies must be sought in 
the domain of electrical rather than other ph\ steal 
phenomena hrom being a disturbing clement char¬ 
acterised b> unaccountable vagaries, the '' electric fire ** 
has copie to be nn all-pervading element, closeh 
approaching the alchemist's idea of a primal sub¬ 
stance Mr de Tun/elmann's work Is an ambitious 
attempt to apply the Faradnv-Maxwell theor\ of elec¬ 
tricity, as modified by l^rmor In the atomistic direc¬ 
tion, to what he calls ''the problem of the univefM ' 
Inddentnlh, the book gives a great deal of informa¬ 
tion with regard to recent «ork and speculation, and 
although the titular object of the work has not been 
attained (it could hardly be otherwise in our present 
state of knowledge), it will be valued on account of 
the information given on such varied subjects as elec¬ 
trolysis, radiation, radio-activity, the age of the earth, 
the solar corona, and the place of mind in the 
universe 

As might have been expected in n book of this 
Icmd, the interstellar ether plays a fundamental purl 
in most of the ultimate speculations lliat being 
so, It is to be regretted that no serious attempt was 
made to present the modern aspects of the vonous 
ether thec^es Possibly the author may have con* 
sidered the matter as too controversial The electro¬ 
magnetic principle of relativity (as distinguished from 
the mechanical or Newtonian one) Is of such outstand¬ 
ing importance that it is quite impossible to state 
modem electrical problems without at least acknov:'- 
ledging its existence Yet, neither in chapters v nor 
xxii I where some statement of the principle is urgentl> 
called for, nor indeed in any other part of the work, 
is it even mentioned And, although Le Sage's hypo¬ 
thecs and its later variants are dealt with to a re¬ 
markably full extent, there is no reference to H 
Witte and his proof that the only chonce for d 
mechanical explanation of electrical phenomena lies in 
the assumption of an ether composed of discrete par¬ 
ticles 

Of minor blemishes we have '*’cathion " instead of 
“cation ** (p 19) evidently due to mistaken etymologv, 
a micrpmlUimetre described as "a thousandth of a 
mUlimetre'* (p 321), “coronarium" instead of 
^'coronium" (p 371), and plain “Norman Lock>er“ 
<p^ 644) besi^*the full titles of odier savants In 
d^attng whh magnetism, Langevln's im^tant and 
■ ucc ees fu l theory, based upon the Zeeman effect and 
CorHi^s law, is not mentioned In dealing with light, 
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the author suggests catling the velocity of light In 
space the “radiation constant" (a term already other¬ 
wise appropriated), and (p. 371) nudees out that an 
absorbing body absorbs less (instead of more) energy 
m unit tune on being moved in the direction from 
whidi the light is coming 

fhe chapter on “The Place of Mind In the 
Universe," is a fascinating one, though its connection 
^ith the main work is not very obvious The author 
aims at an all-embracing system or hierarrhv of ulti¬ 
mate realities, beginning nt the absolute, or eternal 
aelf-consciousneHH, and passing through mind, energy, 
and ether down to matter The chapter is well 
written, and most suggestive It is, of course, open 
to criticism on minv points, but as few phvsiclsts 
have the courage to penetrate far into that borderland 
on the confines of which thev, more than others, nre 
wont to dwell, u spirited attempt like the present 
deserves ever) encouragement At a time when the 
ether is being tried for Its very existence, It la unwise 
to describe such a philosophic scheme as based upon 
1 substance the properties of which, as the writer 
aomewh.'it hastily asserts, “ are derived from empirical 
observation “ \nd when that svstem is further 
"strengthened" bv a reference to the discarded “N- 
rnvs," and a single experiment In thought transfer¬ 
ence unaccompanied bv the elementary safeguards 
devised bv the rsN-chlcftl Research Socictv, the svstem 
put forward is placed at a disadvantage from the first 
Nor IS that disadvantage removed bv too great an 
msistenco on the principle of the conservation of 
energv, and its use to assign a tlme-limlt to the 
existence of the visible univemc Such a time-lImit 
IS really a negation of science and phiUisophx, as It 
implies that deus ex machtnd from which all scien¬ 
tific achievement has had to liberate itself or perish 
'fhere are eighteen appendices on miscellaneous 
electromagnetic and philosophical subjects Manv of 
these, especialh that on astronomical anomnties, are 
very useful and valuable F E F 


TECHNICAL DICTIONARIES 

The Dcinhardt^chlomann Series of Technical Dic¬ 
tionaries in Stx Languages By \lfred Schlomann 
Vol V , Railway Construction and Operation Pp. 
xili+870 Price 125 net Vol vl , Rnilwav Roll¬ 
ing Stock. Compiled by Dipl -Tng August Boshart 
Pp idil+796 Pnee 105 6d nef (London Con¬ 
stable and Co, Ltd , Munich and Berlin R 
Oldenbourg, 1909) 

HESE two volumes form part of a series of tech¬ 
nical dictionaries in six languages—English, 
Spanish, German, Russian, French, and Italian—of 
which seven volumes have now appeared Thej are 
edited and compiled by Messrs Dcinhardt and Schlo¬ 
mann, assisted by experts from all the leading 
countries in each branch of the subject The essen¬ 
tial features of the scheme are that the six languages 
are ail on one page, and, wherever it is possible, 
sketches are given so as to elucidate the text and 
facilitate the use of the dlctlonarv At the end of 
each volume complete alphabetical indexes are given, 
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five of the languages under one alphabet, and the 
Russian under anothefr The general arrangement, 
and the ground covered by each volume, leave nothing 
to be desired, and this dictionary will prove invaluable 
to all those who are engaged in technical work 
Repeated tests of both volumei show that practically 
nothing has been omitted, and the long lists of con¬ 
tributors and revisers for the two volumes, embracing 
men eminent In the rod way world in Europe and 
America, ore a sufficient guarantee of the accuracy of 
the w*ork The great difficulty whidi often arises of 
finding a definition in one language which should have 
its exact equivalent in another has been very satis¬ 
factorily overcome, and the sketches render misunder¬ 
standings almost impossible 
In the volume dealing with railway construction 
and operation, only those terms'are included which 
are of general importance in such work, such details 
as earthworks, l^ldge-cotistruction, &c, could only 
be exhaustively treated in volumes specially re¬ 
served for them Nevertheless, the expert will 

find that suth subjects have been quite adequately 
treated so far ns he is concerned in this volume In 
preparing this volume, the subject has been divided 
into sections to facilitate reference, these sections in¬ 
clude track, permnnent-wa), connections beti^een 
tracks, stations, signalling, and snfetv appliances, 
rail\^ay service, &c , and one special section has been 
given to electric railway installations Each section 
Is again divided into a large number of subsections, 
and, as these are given fully in the table of contents, 
it will be realised how much cure has been taken to 
facilitote reference It is essential to those who are 
engaged in the work of translating or making ex¬ 
tracts from foreign technical books and journals that 
anv technical dictionary should be so arranged that 
no time should be lost in ascertaining the ordinary 
English equivalents to any unknown foreign words 
or expressions, the alphabetical index at the end of 
each volume ensures this, and the division of the 
whole subject into sections and subsections still fur¬ 
ther makes for simplicity and saving of tune 
The sixth volume Is given up entirely to the impor¬ 
tant subject of railwav rolling stock Here, agaui, 
the subject is divided up into a senes of sections, 
such as common equipment for locomotives and car- 
rfages, including such details as wheels, axles, draw¬ 
bar and buffer gear, brakes, &c , locomotives and 
motor coaches, carriages, systems of lighting trains, 
rolling stock for electnc railways, and, lastly, rail¬ 
way workshops This latter section is not, of course, 
intended to cover the subject of machine tools gener^ 
ally, but only in so far as speaal methods and work<* 
ing are employed in railway workshops 
With the help of these two volumes, the railway 
engineer, and all those who are concerned with the 
various industries which are devoted to the manu- 
fac^e of the machinery and plant required 
for (he working and upkeq> of the railways of the 
world, will find that the task of keeping abreast of 
Xi^t is being done in other countries will be greatly 
fiAitaled It is essential that every manufacturing 
firm should endeavour to learn from the technical 
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what ia bring dbne in odia^ lanb, UtM *>■ 
ghly tnistwordiy technical dicdofuuy, suMi in 
this sn^ now in course of pubUcatlon« Is 
able for this puipose These volumes sbould be 
In the head office of every firm which iqilres to keep 
itself up to date in business methods ’ T. H. 

—.. . — --— 

PHYSICAL CHEMISTRY IN ITS GEOLOGICAL 
APPLICATIONS, 

Fftnci^ej 0/ Chemical Geology a fisvfsw of IhB 
APiAtcation of the EquiUhrium Theory to GeoiogUal 
Problems By Dr J V Elsden Pp. vfll+assa 

(London , Whittaker and Co , 1910 ) Prke js. net, 
LTHOUGH it IS generally recognised that the 
new physical chemistry has far-readUikg apptU 
cations in geology, no less than in other brandies of 
saence, tittle has yet been done to bring thb home 
directly, either to the working geologist or to the 
student In Van ’t Hoff's lectures on “Physical 
Chemistrv in the Service of the Sciences,'' the only 
geological application discussed is that relating to the 
crystallisation of salts from sea water The results 
of the chemist's beautiful investigation of this one 
problem are the first-fruits of work on these lines, 
and they serve to show how wide a field still remains 
to be harvested Vogt and others have essayed to 
apply the laws of sokitlona to igneous rock-magmas, 
but in this much more difficult probWi no more than 
a beginning can yet be recorded^ Meanwhile, we 
suffer from that want of touch between workers In 
different branches of science which is one of toe less 
happy consequences of specialisation The chemist 
has, in most cases, httle acquamtance with geological 
questions, while the geologist, of the older generation 
at least, has not usually a working knowledge of 
physical chemistryp or at best is unfamiliar with toe 
spedfic results which have been obtained 
This gap Dr Elsden has now endeavoured to fiU. 
The book before us is a compendium of phytico* 
chemical prindples as applied to the more Important 
questions of chemical geology and petrolo^. In 
accordance with this plan, the arrangement adopted 
is primarily a chemical one, thus differing from toe 
older method of Bischof and others. Successive chap¬ 
ters deal with the crj^stalline and amorphous states, 
viscosity, diffusion, solution, surface-tension, vapour- 
pressure, polymorphism, and mix-crystals Through¬ 
out the author insists that the to the many 
problems here touched “lies In the determlnatioo of 
the conditions of equilibrium,'' and indeed this last 
word occurs in the heading of almost every chapter. 
Unfortunately, as is duly recognised, many geological 
phenomena (such, s g as the glass In volcanic ro^} 
prove that toe adjustment of equmMum may be 
Indefinitely delayed.r 

A surprisuig amount of qutter is brought together 
in toe compass of these two hundred pages, and toe 
numerous references given In footnotes wUl be very 
useful to toe ttudent. Sometimes, perhaps, this ful¬ 
ness la gained rather at toe ezpehae of dearness of 
treatment; or it may be merely a wbolesdme caotioa 
which makes the author content to dto coiiffkting 
opinions and leave the quevtlon at Issue opqm In 
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,g6fwrij» we are f^ven an admirable, if condentedt 
■ly ^p afy of the subjects dealt with, though in places 
a arMc may pick out a cardeuly wntten sentence, 
St^ the fUctum (p a) that '‘no substance can at once 
poss ess fciodi vectorial and scalar properties" Any 
work treating of a new and rapidly developing sub¬ 
ject must mutably contain statements which have 
become obsolete even before their publication, and in 
a sdooad edition Dr Elsden will doubtless revise such 
liassagea as those relating to quartz and tridymite 
(p 104), amphibole and pyroxene (pp iii et zrq), 
and Ume-oUvine (p 203) Meanwhile, the book, in 
addition*to its intrinsic value, will attain the author's 
expressed desire to stimulate interest In this important 
braoK^ of geology A H 

THE }d^KlliG OF GARDENS 
Hardy Plants for Cottage Gardens, By Helen R 

Alim Pp VI+ 309 (New York Henry Holt and 

Company ) Price 1 60 dollars net. 

HIS volume forms part of the American Nature 
Senes Group iv , Wcx'kbig with Nature From 
the title one would expect to find the work severely 
technical and somewhat dull--" dull and useful as 
work clothes and garden boots," as the author herself 
describes a certain chapter But the title, though 
appropriate for a section of the work, is to some 
extent inadequate, as the book proves to be an essay 
on garden-making, written in a light and racy style, 
reofiiniscent of Charles Dudley Warner’s delightful 
"My Summer In a Garden " 

Tht greater part of the volume is devoted to a 
detailed accemnt of the evc^ution of the author's gar^ 
den, through the vanous stages "In the beginning," 
“An incipient garden," “The garden grows," "My 
ambition grows," and gliding on bv easy transition to 
such apparently inconsequent subjects as "the vices 
of plants" and “ some gardeners I have known " 
But though the author Ih her narrative of the six 
years’ labour involved in the formadon of her garden 
ranges over a wide fieid of horticultural economy, the 
sequence is so easy and natural that the reader’s 
interest is not allowed to flag, and it Is with regret 
that one reaches the classified hsts which occupy the 
last 12a pages of the book. 

These lists are conventional, and call for little com¬ 
ment. The method of classificadon adopted, though 
at first sight somewhat complex, Will probably facili¬ 
tate reference The liste comprise a selection of 
shrubs and perennials, with demiptions and brief 
cultigul di^dons, and are arranged primarily under 
colour heoi^ngs, and, secondarily, according to the 
months in which the plants flower, A selection of 
ao nual s arranged according to the same system fol¬ 
lows* It may be pointed out that this might have 
been incorporated with die rimibs and perennials, 
thereby evokfing a somewhat bewildering multipMty 
6f headings The work Is profusely mustrated with 
views of the author’s garden at various stages, and 
m oopJous Index U provided. ^ » 

T / Tiw mdior has not laid down hard and fast rules 
for the formadon of a flower garden Nor does she 
4 Mra that others should follow slavishly the lines on 
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wbidi she has worked “It is not well to Imitate 
another’s work, but to fedlow where your own condi¬ 
tions lead " Her experiences arc related with a view 
to stimulating others who may have the c^>portunlty 
and the desire to create a garden after their own 
heart, but who may lack the courage to break away 
from the convendonal or who are diffident as to their 
ability to shape a new course for themselves. Gy 
such the book will be found nch in suggesdon Above 
all is It a plea for the free play of imagination in the 
garden 

" No one should have a garden which grows nothing 
but flowers, and yields no other recompense to the 
gardener except successful plants Over, beyond, and 
above must hover the spirit of poetir, of wonder, of 
mystery, otherwise there comes a day of disillusion 
when you awaken to the weariness, anxleti, and 
watchfulness, and begin to measure the rewara You 
need a larger insight, something that connects tour 
efforts ^tn the universal in nature, the ideal, the 
soul of things Into this you may lift the garden, 
and at once drop the tired body and soiled hands, and 
the whole material aspect of labour “ 

PHARMACEUTICAL PRACTICE 
The Extra Pharmacopoctc of Marttndale and WesU 
cott. Revised by Dr W Hamson Martindale and 
W Wynn Westcoit Fourteenth edition Pp 
xxvU+1054 Price lar net With supplement, 
Or game Analysts Chart Bv W H Martindale 
Pp 80 (Ixindon H K I ewis, 1910) Price 
31 6d net 

HIS handbook, which is so familiar to medual 
and pharmaceutical jiractitioners, appears In its 
fourteenth edition in a slightly altered form, the sue 
of the pages having been enlarged so ns to allm^ ^ 
the inclusion of new matter without increasing the 
thickness of the book. It will, however, still fit com¬ 
fortably in the coat pocket, which is not an altogether 
unimportant advantage 

The two years that have elapsed since the appear¬ 
ance of the thirteenth edition have yielded an unusual 
amount of valuable therapeutic literature, a judicious 
condensation of which forms, for the most part, the 
new matter of the fourteenth edition There are new 
chapters upon lactic acid bacilli therap), organic 
arsenic compounds, the electrical introduction into tjic 
tissues of medicaments in the ionised condition, and 
radiology In addition, the most recent information 
relating to a number of new pharmaceutical and 
chemlral preparations Is inccwporated, and recent pro¬ 
gress in vai^no therapy, cancer research, trv^pano- 
Bomiasls, and the treatment of tuberculosis is noted. 
The results of the chemical and bacteriological in¬ 
quiry into the value of disinfectants undertaken by 
The Lancet commission are summarised 
The above is a brief outline of the extent of the 
revision In so far as it b of direct interest to the 
medioal practltibner, but it may be added that 
throughout the book there Is evidence that the authors 
have icrupiflously followed the medical literature of 
die past two years Altcratiwis which enhance the 
usefulness of the boede to pharmacists are by no means 
fneonspicuous DetaUs are given of about a hundred 
more patent or proprietary medicines than in the last 
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edition ITie authors have indicated by means of 
signs the port of the poison schedule in which each 
poison falls, this is an innovation which vnW be wel¬ 
comed by retail dealers In poisons, in view of the 
exacting nature of the Poisons and Pharmacy Act, 
iqoH Since the last edition uis published, new i 
issues of various foreign pharmacopoeias have ap¬ 
peared, and these have been utilised where necessary 
in the preparation of the fourteenth edition 
The “ Organic Analysis Chart,*’ which is published 
ns a supplement, is intended to assist the analyst in 
the recognition of a number of organic chemicals, both 
natural and synthetic, used therapeutically This 
chart gives the results of the examination of more than 
three hundred substances, and is the outcome of work 
conducted in Mr Martindale’s laboratory. It Is a 
useful addendum to a book which is indispensable to 
prnctitioncrs of medicine and pharmacy 

A hlsnEKMA.\'S 7 1 /ES 
An Open CreW Bv H f Sheringham Pp xu + 
to5 (London Methuen and Co, Ltd , iqio ) 
Price 51 net 

R SHERINGHXM'S contributions to angling 
literature are alwji\s wi Iconic, and we arc glad 
to hnd that he has published in bixik form—or. more 
accurni.ely, has wi>rked up with other materials into 
o book- some of his contributions to The Field No 
one need hesitate to hxik into the “ Open Creel ”, 
tbe\ will find plenty of fish, some hundredweight and 
a half of trout, nearly as lienvj a bfig of salmon, 
and chub, pike, nnd bream b\ the stone In the pre¬ 
face we arc promised that we shall find no plethora 
o' nsh in the succeeding cssn\s. and Mr Sheringham 
would not have himself regarded ns on over-successful 
angler, to the ordinary reader he certiinlv seems 
successful be\ond the wont of ri&>herman, but success 
in angling, as in other walks of life, is seldom un¬ 
deserved, nnd It is with interest that wc look for its 
explanation In our author’s own account of his adven¬ 
tures. This IS to be found, wc venture to think, in 
he* perAi5tenc>, and his advice to others is to per¬ 
severe, he who would come home with a heavy basket 
must needs set forth '‘with patience and perseverance 
and n bottle of sweet oil,” -is the snail went to Jeru- 
noJem. Yet It w'as his oil bottle that so tried Mr 
Sheringham's patience that it came within a little of 
ending nn honourable career in the Coin at Biburv 
It would be Invidious to select for praise an} one 
essay in the book "The Float" is excellent, bo, too, 
are the accounts of "Some Kennct Days,” and the 
dbituaiy notice of "Two Colne Irout," and so are 
many others Perhaps it is when he fishes for coarse 
fish that Mr. Sheringham is the best company, such 
fishing is a more leisurely pursuit, and leaves mm 
time for contemplation and for those digressions into 
the bvwgys of^ angling ,tha^t show hun at his best 
Sometimes liliOn dry-fly fishing he tends to become a 
mere compiler of lists of dates and waters, flies and 
weights of yet he is ncyer wearisome, and has a 
most weakness for Wickam’s Fancy Did 

flv dishing Wre hbA leisure for contemplation, Mr 
Sheringham nrdght meditate upon the problem thus 
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preaented, we cannot help thinking that a man's thar* 
acter should be reflected In hw taste in flies, and t1»l 
he who loves Wickam’s Fancy must be a happy OM 
contented soul and a good companion at the water’s 
side At any rate, we have found him good company 
in print, and recommend others to sec if they cannot 
do hkewlse I" 


OVR BOOK SHELF 

The Photography of Moving Objects and Watitf- 
Camera Work for Advanced Workers By A 
Abrahams Pp iS 3 (London G ^tledgc and 
Sons, Ltd , and Dawbarn and ard, Ltd , n d ) 
Price u net 

Mr Abrahams has been known during the past few 
years as a very successful photograpiier of movmg 
objects, especially those in rapid motion, and in this 
I volume he describes his methods freely and fully 
He illustrates his experience h with more than 
pictures, which are well reproduced, and these, if 
nothing else were known of Mr Abraham's work, 
would demonstrate his right to speak with authority 
After chapters on apparatus, exposure, development, 
and so on, he deals with the photography of railway 
trains, athletics, rowing, football, cricket, lawn tennis, 
horses, divers and swimmers, golf, common objects, 
winter sports, special subjects, and press photography, 
giving «pparently nil the practical details that can 
be ^ven in a book 

It 19 of interest that Mr Abrahams prefers pryo- 
gailol with sodium carbonate and sulphite os de¬ 
veloper, in spite of all the new reagents that have 
been introduced, and that he actually blames metol as 
the cause of a modified instead of a full success He 
advocates swinging the lens when necessary to get 
better definition of details at various distances from 
the camera, and justifies his advice by means of at 
least one example But when he says, “if you cannot 
swing the back wh> not swing the lens," he appears 
to support the common idea that the one 19 the equiva¬ 
lent of the other There i*, of course, the radical 
difference that swinging the lens moves the axis of 
the lens to a different part of the plate, while swing¬ 
ing the back does not Tliere is one other common 
error to which the author appears to lend support, 
when he says that the shutter-blind “ should be rcallv 
ffi the focal plane ", an obvious impossibility, because 
the plate Itself is there 

Der Membrthtmmel By Prof J D Messcr- 
schmitt Pp 19s+ xm plates (Uipxig Philipp 
Reclam, Jun , n d ) Price i 75 marks 
This little book is another welLmcant attempt to in¬ 
terest the public in astronomical phenomena by de¬ 
scribing in simple language some of the results 
obtained by continued observation. The general 
appearance of the sky and the changes produced by 
the diurnal rotation and annual revolution of the earth 
about the sun come under notice Separate chapters 
are added on parallax and aberration, the precdsioa 
and nutation of the earth’s axis, and the variation of 
latitude, which last seems a small matter to Introduce 
into a work that can onW aim at prttenting the more 
conspicuous features The sevend, ofanets are de¬ 
scribe, their general appearance ana motion, and a 
few remarks are added on comets and meteors 
In the section devoted to the stellar mtem, tjie 
usual Information is.given concerning double and 
variable stars, clusters, and nebulas, proper motion 
and the movement of the solar system ih Spaco^ The 
ground dovered Is that with which wa have beeh nuoto 
familiar by many similar worl^, and U fe hot a littld 
difficult to justify the appearance 6f dhotfM trefittob 

t I- j 



NATURE- 






on pqpular astronomy, honvcver accurate it may be 
tn detail. No doubt it is always difficult to know 
whiit to omit when space is severely limited, but if the 
book is to attract the attention of those who are un¬ 
acquainted with attronomical literature, we suggest 
that the object would be more likely to be attaint if 
the author had devoted some space to the methods 
and results of spectroscopic observation By practic- 
allv Ignoring this large section, he has neglected per¬ 
haps the best means of exciting the scientific imagina¬ 
tion and awakening an intelligent curiosity in celestial 
phenomena 

Introduction to Phy^cal Chetmstry ^ Prof H C 

Jones Pp xv + 27q (New V'ork Tne Macmillan 

Company, London Macmillan and Co , Ltd, 

1910 ) Price T 60 dollars net 
In this book the author gives a rapid sketch of what 
18 ordmarU> known us physical chemistry Compared 
with other books of its kind, the result can scarcely 
be described as satiefnctOrv The author has tried to 
cover too much ground in the allotted space, with the 
result that much of the information is of a frag¬ 
mentary character The bunk is evidentlv intended 
for lunior students, but it is doubtful whether they 
would renll) get any grasp of fundamental principles 
from such u highly conoensed account of physical 
chemistry 

There are many places where the author's state¬ 
ments are vague, it not erroneous For example, 
when discussing solids, he says, **Thc density of solids 
Is somewhat greater than that of liquids, and much 
greater than that of guses This is just what we 
«hOuld expect, since the solid state represents matter 
in Its most condensed form *’ The second sentence is 
quite misleading Again, Ozone seems to be stable 
oelmv 200^ and above 1000® ** Prof H C Jones is a 
zealous and energetic worker in the field of physical 
chemistry, and the reviewer would like to have been 
able to accord this book a hearty welcome As it is, 
he feels bound to say that, although it may serve a 
useful purpose, there are in his opinion, better works 
of a similar character already in existence 


Pnhminary Physiology By W Narramore. Pp 
XIX+ 320 (London Methuen and Co , Ltd , 1910) 
Price 3x 6 d 

This little book will be mainly useful to school 
teachers and to junior students preparing for the first- 
stage examinations of the Board of EducaUon This 
class of reader has but little preliminary anatomical 
knowledge, and the bulk of Mr Narramore's book is 
occupied with filling up this gap There ore man\ 
other excellent books of the same nature, but the chief 
merits of the present volume are—(1) it is correct so 
far as it goes, and it is admlttedlv of the most elemen¬ 
tary nature, and (a) it is provided with excellent illus¬ 
trations The author recognises that books and pic¬ 
tures will never teach properly even the elements of 
an experimentat science, and Insists that practical 
work must accompahv the course One can onlv hope 
that this expression of opinion will bear fruit So far 
as one’s experience of the schoolmaster goes, it is just 
that iMWtIoal element in his scientific training which 
Is usually c^hspicuouB by kg absence 

W D H 

The Invicta^ TahU Book By J W Ladner Pp 18 
(Londpjn. Gem-ge Philip and Son, Ltd , n d ) Price 
ad. 


Gsaism representations of fhe multiplication tabks 
and. of the oojniqoocr weights and meaturef—includ- 
Jhxgi the nmtdfi svHt^n^-ara provided, and these should 
UP^ In sqhoob where the compiler’s 
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LETTERS TO THE EDITOR 

[The Editor does not held himself responsible for opinions 
expressed by his correspondents Neither eon he uniertake 
to rttum, or to correspond with the writers of, refected 
manuscripts intended for this or any other part of Naturi 
No notice is taken of Monymous communications ] 

Tbs JodrsU Laboratory at Ksw 

Tiut award of a Royal medal to Prof F O Bower 
for his long<ontinucd rescRrchea in the vascular crypto¬ 
gams suggests to me that it may not be inappropriatL to 
put on record an anecdote in our sclentifit. history in the 
lust century 

In the fourth report of the Commission on Scientific 
Instruction and the Advancement of Science it was recom¬ 
mended (paragraphs 57 and 154) ** thnt opportunities for 
the pursuit of Investigations in Pmsiological Botany should 
be afforded id the Royal Gardens at Kew " 

To this the Government paid as little attention as it 
usually does to the results of the labours of Ro^al Com¬ 
missions But the recommendation wuh not wholly fruit¬ 
less, for It induced the late T J Phillips Jodrell, a 
personal friend of Sir Joseph Hooker, to offer to build 
and equip, at an expense of 1^00/ a modest lAborator\ 
for tne purpose As stated in the Kew report 
for 1H74, U was originally intended that this should be 
associated with an extension of the herbarium building 
which was contemplated at the time but in consideration 
of the risk of hre it was di cldi'd tn h«ive m isolated build¬ 
ing contiguous to the propagating department of the 
establishment 

It was completed in 1876, and «as first occupied bv 
Prof Tyndall for work on the putrefactive changes pro¬ 
duced bv bacteria, the results of whiih were published in 
the Phil Trans for the following year 
Since then the stream of research has continued iteadlh 
I “ handed In ” lo the “ Botanlcol Work Commilfee ** 
appointed by the Treasury in iqoo a list of published 
papers as the result of work done in the laboratory down 
to and inclusive of that year, and compiled from copies 
preserved In It 

The workers In the Jodrell I aboratorv are, of course 
Independent. They arc supplied with the material ihfv 
require, and arc at liberty to make use of the Kew library 
and to consult, if they care to do so, the scientific staff 
The nature of the work has therefore been of the most 
varied kind, and does not represent the influence of anv 
particular school In this respect the outcome differs 
from that of an academic laboratory In whlth rear arch 
carried on under the direction, or at any rate with the 
aid of, the professor 

What 1 think is worth noting is that, of those who 
have worked in the Jodrell Laboratory during the fifteen 
years from 1876 to iqoo, no fewer than six have sub¬ 
sequently receli^ the Royal medal 1 do not mean to sav 
that it has been In each case wholly earned at Kew but 
It 11 1 think clear that the work done there has contributed 
to the result 

The following are the names, with the general scopr 
of the research and the date of the award —Bunion 
Sanderson, electromotive properties of Dlonsa, 1881 
Marshall Ward, embryology and mycology, 1803, 
Gardiner, continuity of protoplasm, 1808, Horace Brown, 
assimilation of carbon, IQ03, Scott, fossil botany, iQoti 
Bower, morphology of vascular cryptogams, iqio To 
these may be gdded. making in all sevm medallists, the 
Davy mew awarded to Schunck 1899, in part for his 
researches on chlorophyll 

When one eonsideni the names the results are not sur¬ 
prising, and though Kew enjovs some measure of prestige 
from being associated with them, that association Is to 
n large extent accidental, at any rate limited to affording 
facilities But softie conclusions may be drawn in the 
first place, the prevision pf the Roval Commission is 
amply Justified, in the next place, Phillips Jodrell, were 
he alive, would have every reason to be satisfied with the 
outcomd of hk generosity But there is a further and 
more Impoitaftt point I do not contend that the Wgk 
,1 have enumerated was necessarily bound up wUK'Vk 
J odreU Laboratory In the sense that it could not have, 
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been acoumpUehed etoewfaete, as> indeed, much of it hei 
been continued Of ooutMi the medalUeti ware aU picked 
men. who did oot lightly embark pn reaearch demanding 
much time and labour without a good deal of prevUmt 
conalderatlon 1 think It may be fairly concluded that 
the proWaion of faclUtlea with a aympathetlc atmoapbere 
may have operated aa a determining Influence The final 
moral of the atory may be aummM up aa the ‘*open 
door " 

And thia appUet ekewbere The mathematician only 
requlrea hla atudy The phyaldat and the chetnlat are 
rarely at a loaa for opportunity of reaearch But the peti¬ 
tion of the blok^lat la different He muat go to hia 
material Such Inatitutloni. therefore, aa the Rothamated 
Experimental Station« the Plymouth Laboratory of the 
Marine Biological AaaocUtion, and the Biological Station 
at Naplea, are peculiarly deserving of public support And 


the recognition It deaervea Fortunately, tin utility of tifr 
labofatoiy aa a neoeaaary element la the Kew iiatabflah*' 
ment haa beooma aulAdently evident, and tiia keeper H* 
now « member of the paid ataff 
Wltcombo. W T THian.TON 4 >mi 


EoLlarvm {lut/tMpJia/m hnurutfi^) from tb# Cantnl 
Noith Atlanue * 

In a pravioiia article \n Naturk (November lo) I have 
j^ven aome Information about the expedition executed 
by the ateamar Htchael Bars in the Noith AtjUntic. from 
April to Auguat this >PBr. under the auperlntendenee ol 
Sir John Murray and myaclf Aa would be aeen from that 
arti^, the expedition crosaed the Atlantic twice, flrit 
from the Canaries to Newfoundland, and then from New¬ 
foundland to Ireland During this crulae many haula were 
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1 think the atory of the Jodrell Laboratory affords toler¬ 
able ground for the preaumption, If, Indeed, other experi¬ 
ence did not afford It, that the generoilty of those who 
have money lo apare wlH not be frultleaa in resulta if 
extended to Inatltutiona of the kind 
I cannot, howevw, omit to notfee one piece of devoted 
aervloe to the uitereata of the laboratory which, of its 
kind, U almoit uni^ A quarter of a century ago the 
Government looked with more indifference on research 
than happUy It does at present It merely acquiesced, 
witik ttttM Interesti in a laboratory being provided at Kew 
from private funds. It waa hopeless at the time to obtain 
5 ?r ,** ,*?^P«*>**« financial support Pooferity will ahnoat 
Alnk UVlrodiUe (hat from ibqa to rqoG Kew tiNnild have 
^ to owiff to the present president of the Unnean Soosty, 
IV. DuUnfleM Scott, the unpaid performance of the duties 
of keeper Such unrequited devotion has scarcely received 
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made with pelagic tow-nets and trawls It Is character¬ 
istic of the manner of work that many nets and trawH 
—as nwoy aa ten—were towed iknultaneotta^ during 
■everol hours at each station The nets and trawk were 
fiXM on the wire as foUoau.. one at the surface, the 
others at 100, aoo, 300, 600. looe, j^po, sooo, aeoo, and 
jDoo metrea The very conaUmw numto of pelaglo 
forma captured la now being examined The mateAit 
liMhidM several hundred Leptooif^i belonging to many 
different species Among thm ate forty-foMr larvm oi the 
twoon ttX (Upt 0 ctphah 9 brssfrosMf). The 
vmere these were found are so Ipteremg that a pre^ 
^ Uieful, aa sUggHtivt for further 
Idwtigatlon ^ 

The accompanying chart (Fig* i) allows the rtstioi^ at^ 

1 CoBMsfaKled ftem tb« NgHb AlUMa DsspaaaEfe|fr- 

dIdoB, igio. —— 
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cM-larni were fouadt the flgum Indicating the 
jriwiltrtr of lame caught at each p l ac e . The chart ibowc 
plo apdatence of eel-Iarm onrer the greater part of the 
Mrtil AtlaiKlo between North Africa and North America 
TIm exoeltent Danish laveitlgationa planned by Dr C G 
Jo& P^ereen* and carried out by Dr Johannes Schmidt, 
sucreade d with Dr Petmen’s young-fish trawl In catching 
eeMarvm over depths mostfy of 1000 metres along the 
eondnantal slope from Shetland (0 Gibraltar, On the 
Amerkali ride, larvn of the American eel (Anguttta 
have already been found over the continental 
tlope off the United Statea. The catches made by the 
Jdichatl 5 afr now have this particular interest, that they 
prove the distribution of tbs tarvw, not only on the slopes, 
wC also In raid-ocean over Um greatest depths, both over 
the deep eastern and weetern bwas and over the Azores 
Hdge separating than 

Acoornng to their length, the larva may be divided into 
two distinct groups, one Including spedmens of 41 to 
60 mm In len^, the other those of 66 to fia mm (sec 
Fig a) All the specimens belonging to the first group, 
twenty-one altogether, were found at the stations south of 
the Azores, marked by a cross, and all those belonging 
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to the group of larger individuals were caught at the 
stations nortn of the Aiores, marked by a circle In order 
to control the detemunatkm of the larvae, my assistant, 
Mr. Elnar Lea, has counted the myoimrs of all th« 
Unrra, and the results ire given, for both groups 
separately, In Pig 3 All the loalviduals—of either group 
—hava a number of myocners not exceeding the lunlts, 
111 to np, ^ven by Dr Schmidt as characteristic of the 
iarm of ths conofiion eel (LopUtnph^^ hrtviwirts) 
Th^ are thereby distinguish^ from the larva of the 
American eel (ingufOa chfyiypa) For the larva of the 
latlor SYgeomaiin and KMimy ^ve the number of 
myotners at 105 and 108, and Dr Shmidt hse, by oount- 
vertebnB, fixed the limits at 104 find 110 
The larva of the common European eel previously found 
by Dr, Schmidt In the NorA AtlMtlc were all either full- 
grewn le^ooe^Uc larva or in feubstouent stages of trani- 
Mcmatton Dr Sebmldt desoribez five Afferent stages 
Ali^ the larva found by Che Miclmt Son north of the 
Aipree belong to one or mber of these stag^ Outside 
lha oondnental slope no larva of the transformation stages 
^ fdfiod, but oMy full-grown leptooephaUe tarta corre- 
to Dtt Schmidt's stagp 1. TUs holds good both 
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for the lam found in April ki the Bgy of Biscay and Car 
the larva foond In July between Newfounduuid and 
Irelaod. On the condMtal slope off the British Isles, 
however, larva In transfonnstlon stages (Scfamldt't stages 
a and 3) were found 

The larva found the MicKsel Sars south of the 
Azores are all smaller than the full-grown leptoce ph aUc 
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larva I understand them to be stages in the develop¬ 
ment from the ovum to the full-grown larva AU have 
teeth which in every essential correreond to those charac¬ 
terising stage I, as described by Ur Schmidt 1 mutt 
therefore consider the larva caught south of the Azores to 
be younger than any before found 
Sio far, no other stages have been discovered among 
the materials secured b} the Michael Sars More material 
IS therefore needed to give a full explanation of the facts 
stated above As, in the numerous Danish investigations 
and In gll the hauls made by the Michael 5 afr, no single 
specimen belonging to the youngest stages has been fou^ 
in the area north of the Azores, the conclusion seems 
natural that the spawning area of the cel must be sought 
In the southern central part of the North Atlantic Hov^- 
ever, the spawning area can only be located by the evidence 






FiO, 4.—Xsl-lsrvB IbiiBd by Mkhmei Smrt , ^-c csvfht ioiilh of tbs 
Ants, d; north of iht Anra, a, ths tmmUnt lorrafoaiidj < < Aifi- 
gmra krvs ss tbs yoaossM prevlouaty fbund. All (hs Afiim ore 
copisd frow pbMogispbt. Mol lUs. 


of ova- So long «a the eggs have not yet been discovered 
the spawning area must abo be consitfored as unknown, 
but It Is natural to look for it In the neighbourhood of 
those localities where the youngest stages have been fo«^ 
The disoovoy of the ova would not only give Infonnaticn 
about the gsogrophical position of the spawning area, but 
also about the ages of the tUfferent larva hlmerto found. 
It may then be possible to understand the distribution of 
the different •tageo'^the youngest south and the eaeat 
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north—at a drift wlA the currenta. The negative fart 
that none of the amaller larvsi have appeared north of the 
Aiorea, and none of the latter onea aouth, leemt to favour 
audi an eamlanation. The further fact that none of the 
traniformation atagea, prevloualv found to abundantly ^ 
the continental alope. were found In mid-ocean lupportt the 
same view Neveirtheleaa» 1 consider It dangeroui to form 
any definite opinion from negative facta concerning buch 
vast ocean expanaea^ where so few Inveatlgatloni have ns 
yet been made , „ . 

As a provisional working hypothesis 1 should be Inclined 
to regard the continental sIo|pe as the area where the 
transformation of the larvae takefl place, and the southern 
central part of the North Atlantic ocean as the probable 
spawning area of the eel 

Fig 5 gives Information as to the depths at \ihlrh the 
Michael £ifs cau^t the ecl-larvoB The youngest sprci- 
msni were mainly found by towing a net with 100 meireb 



of wlr^ out, or In a depth of about jo metres The 
eldest stages were found In nets towed with sou metres of 
wire out, or at a depth of about 100 metres Iho Mirhoef 
Aarj employed for these depths mostly silk nets with 
n^uths of 1 m in diameter, ond no trawls Otherwiiit 
larger catches of eeMarvs might have been procured 1 
should recommend that future Investigators look for the 
eggs and the smallobt larvse from tl^ surface down to 
100 metres, say between the Axores and Bermudas, in 
winter 1 hope thot this Information will In this way be 
found useful Johan Hjort 

Bergen, November 7 

Are llatoa Fertile? 

In the Nuevo Mundo of Madnd for October ay it is 
stated that a mule, belonging to Don Carlos Oimcnez, of 
Xrgamasella de Celatrava, recently gave birth to a foa) 
From India, South Africa, and America reports have 
reached the writer about fertile mules, but in no single 
instance hoa the evidence of fertility been altogether satSs* 
factory In the present case the Information thus far 
submitted Is very meagre Nothing is said about the 
breeding of the lepuled parent of the foal She may be 
a the-ass with the conformation of a mule, or a mule in 
milk which aucreeded In stealing a mule foal from a 
mare A PnewaWky-horse hybrid bred at Ttnyculk 
proved fertile, but all the au and tebra hybrids experi¬ 
mented with during the laat twelve years proved iti^te 
The male aebra-horse hybrids were sterile because they 
never succeeded In maturing perfect sperms The hybrid 
“ Romuhia,’* a g , had all the instincts of a pony ftalllon, 
and, so far as one could judge with the naked eye, he 
was capaUe of getting foals When, however, a mlcro- 
ocoplc examination was made, it was ascertain^ that tlie 
speraia were quite or almost taiUoss—at the most the 
length of the ^agellum was never more than three or four 
times fhe#dwra^ of the head, and it was immobile 
Why foniala cnules are infertile has not yet been deter¬ 
mine. 

StikU1t3^n hlfds seemi sometimes to be due to struc¬ 
tural oMke in the germ cells Induced l^ In-and-m-breed- 
iag. Ir tUfooeelTabls that similar changes may sometimes 
flMuft freo^ Intererpssfng It must be admitted that the 
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photograph reproduced in the Nuevo Mundo supporta tba 
view that the CaJatrava foal la a nnile, and that tlM 
reputed mother Is also a mule 
But further and more definite laformatkm Is wanted 
before a decision can be arrived at 

J. C Ewart. 


The Origin of Dun He 

Tub coses quoted by Prof Cossar Ewart from Mr 
J B Robertson in Nature of November 10 would be 
good evidence against the theory that every dun horSW 
must have at least one parent dun or grey if the data 
In the ThoroughtMred Stud-book were abmlutely trust¬ 
worthy This they are not, and all the cases ouoted by 
Prof Ewart have in them a very conaiderable element of 
doubt Let me indicate these etementa by placing the 
cases quoted in one column, in reversed chronolorical 
order, and the necessary remarks in another column 
parallel 

Cases Quoted 
Bay-dun filly. foaled 
iqM, dam, Unexpe« led 
Dun colt, foaled 
dam. Lobelia 

Dun filly, Sarah C urran, 
foaled 18^, dam, Cellu¬ 
lites 


i 807 » 


Light dun filly, foaled 
1886, dam, Danseuse 
Dun or chestnut filly, 
Saneta, foaled 1884 
Dun filly, foaM iSzg, 
dam, Octavia 
Dun filly, foalfd 1763, 
dam, Miss Thigh 


Nemarks 

This filly is registered 
** b or dun " 

Ihls colt U registered 
b or dun 

In vel xvii Cellulites' 
foal of i8q2 was said to 
have died, but In vol xvlli 
the alleg^ dead foal be- 
(omes Sarah Curran 
This filly IS registered 
•* bay » 

The breeder had doubts 
os to this filly's colour 
This filly died when two 
days old 

This filly had eight foats 
the colours of which were 
1 glstered, and not one was 
dun 

This colt's sire was grey 


Dun colt, foaled 1730, 
dam, Young Kittv Burdett 

The last case quoted is the more Sllverlocks. from which 
nearly all the duns in the Stud-book are descended 
Silvorlorks is credited with five foats, th« first of which 
was foaled in 1738, and four of these were dun ^reo 
of these four were bv a bav or brown horse So Silver- 

locks herself was preckumablv a dun The Stud-book 
assumes that this mare Sllverlocks was idenrical v,ith h 
chestnut mare Sllverkickfi foaled in 1825 Either the 1835 
Sllverlocks was a dun, not a chestnut, or the two mares 
were different anImaU Jamu Wil^n 

Royal College of Silence, Dublin, November 15 


Tha Cocoa-Xeallag AtolU 

In stating the depths to which the bores In the Funafuti 
lagoon were carrird, and In drawing his deductions from 
them, the revlewr (Naturk, NovemW 10) has fallen Into 
a very curious error He states that the first bore waa 
driven to a depth of 41 fathoms, and the second to nearly 
36 fathoms, but he overlooks the fact that he is giving 
the measurements from the surface of the lagoon water, 
and not from the lagoon floor 

The bores were started in 101 feet of water at low-water 
spring tide, and therefore, of the 41 and 36 fathoms men¬ 
tioned by the reviewer, the top 17 fathoms in each case 
consist of nothing but lagoon water The actual bores 
made Into the lagoon bed penetrated no more than 24 and 
19 fathoms respectively, or, os I pointed out In my last 
communication, a maximum of 144'fCtt 

F WooD-JoNBa 

My depths of 41 and 36 fathoms were not Intended In 
any way as a correction of Mr Wood-Jones's letter The 
important point Is that lagoon ddbris only occurred above 
ay fathoms, there was 10 fsthoms ol It Below this depth 
we get coral rock 

It Is a long tune since any discussion has been held In 
this country on coral-reef formation, while much woris 
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Iku 4 one durlntf the Uirt decade 1 surest that a 
tubtk dlecuukm» luch as that on The Ori|^ of Vcrte- 
^atep/' held at the Linneap Society la«t teiilQnt would 
he valuable* Tm RaviEwaa* 

In our work In Challenger Office in connection with 
deep eea depoeltSf we are very much impressed with the 
fact that aolutlon of calcium carbonate li going on In the 
oceaQi not only at great depths, but at all depths from 
the surfBoe to the b^om wherever dead organisms which 
•ecreto carbonate of hme are exposed to the action of ihe 
aea water, as was recognised and insisted on bv Semper, 
Murray, Agossie, and others We are therefore much 
InteresM in the discussion going on in Nature regarding 
aohufldn' in the lagoons of atoUs 
Mr-' Wood-Jones considers that there are no actual proofs 
of solution In the lagoons of atolls, but, at the same time, 
admits the deposition of calcium carbonate 
The quantity of calcium carbonate present In solution 
In normal sea water Is very small—only o*ia gram per 
litre for water of speciftc gravity 1 036—and no precipitate 
U obtained on allowing It to stand for any length of time 
When* however, sea water has remained for some period 
in contact with calcium carbonate it m^toke up a greater 
amount (up to O'd^o gram per litre) The solution is then 
supei'saturated, and, on being allowed to stand, calcium 
carixinate Is deposited in the crystalline form, and the 
deposition may go on until the solution contains less 
than IS normally present in sea water 
The first condition, therefore, for precipitation is that 
more calcium carbonate than Is normally present should 
pass into solution, and this can only occur when the sea 
woter Is ill contact with a calcareous deposit for some 
time 

Would Mr Wood-Jones say whore the calcium carbonate 
which IS precipitated in the crystalline form In the Inter¬ 
stices of tne massive corals In tho lagoons comes from, for 
It IS certainly not from the normal sea water whitli 
roaches the reefs from the open ocean? 

It would appear that Mr Wnod-Jones's argument*; 
against Sir John Murray’s theory go rather in support 
of It Madge W Drummond 

Challenger Office, Villa Medusa, Boswell Rood, 
Edinburgh, November 17 


Tha Plight of Birds againat the Wind 

In nn Interesting article (Nature, November 10) upon 
bird migration and Mr Power’s recently published 
'* Ornithological Notes,” Sir T Digby Plgott expresses 
surprise at the latter's conclusions that In the large 
autumnal migrations the birds Invariably fly ” almost 
diractiv against the wind even when it approaches a stiff 
breeze ” 

My observations on the flight of mills during south-west 
gales off this coast lead to the con^sion that these birds 
during their aerial gyrations either face the wind or fly 
obliquely 00000- the current They very rarely fly, and, I 
believe, never soar, with the wind behind them Perhaps 
Ian muscular energy is necessary In the former than in 
tho IsAter case Fish in rapid rivers, when not actively 
moving, oKordlng to my experience remain with their 
heads upstream W Ainsub Hollis 

Hove, November 15 


THJF ACCURATE MACGTLLIVRAY, 
ORNITHOLOGIST » 


mT^HE accurate MacGilHvray ” is Darwin’s designa- 
* don of die subject of this notice, and “ornith¬ 
ologist ” is die dde which, when twenty-three years of 
agCi he himself presaging his own powers, dedared 
It would go hard with him if he did not merit 
Who liacGilUvray was does not reoulre to be told 
to the omhbologbt conversant with the l}terHhire of 


« ^tifrdrwnffn KKdUHvTmv, U A» LUD , F H 8 K., dmltho^ 
(Lnote Jeho lAiTari >•>-) 

se^SX. sk. 
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his subject; but the general reader and the superficial 
bird-man have probably never heard his name. Yet 
that he was “the greatest and most origuial ornith¬ 
ological genius save one • that this island has pro¬ 
duced," 16 the verdict of so distinguished an ornith¬ 
ologist of our day as Newton VVhy MucGiUivray’s 
biography should have tarried until his ashes had been 
fifty-eight years in the tomb is hard to undwstand, 
except probably that, bom before his time, his con- 
temj^anes failed to perceive the genius of the man, 
or realise the pioneer he was 

William MacQillivray, born in Aberdeen in 1796, 
was the son of a military surgeon who died on the 
field of Corunna Ihc story of his self-denying life is 
that of not a few Scottish students, who, scantily 
provided with means, have yet bv their indomitable 
will-power and love of learning achieved distinction, 
honour, and lastrng fame Tlie future ornithologist's 
boyhood, from the age of three, was spent in Hums, 
in the Hebrides, where nature is wild and presents 
herself in many changing and impressive aspects In 
the parish school a few miles from his home, he 
obtained, “ under dull scholastic rule,” a good elcmen- 
tarv education, but hts chief and unconscious pre¬ 
ceptors were “ the solitudes of nature ” and ‘ the 
moaning voice of streams and winds ” At the njgt 
of eleven he out for Aberdeen, to prepare, under 
more advanced tutors, for his entrance the following 
year into the University there, with a view to his 
father's profession He probably on this occasion, as 
he invariably did at the beginning and end of the 
various college sessions, walked all the way athwart 
Scotland from hiu landing place on the west coast 
When twelve years old he entered King's College, at 
th.it time the University of old Aberdeen (as then 
knowi^, which (until 1800) was distinct from Miri- 
schal College, the University (junior bv a century} of 
new Aberdeen Having graduated M A , when four 
years older, he proceeded at once to the study of 
medicine, of which one of the courses was botany, and 
with It, as he has recorded, he first began the stud\ 
of nature “ which has been particularly fascinating 
A year later he took up zoology His vacations were 
thenceforth spent in pedestrian excursions over the 
Highlands an /1 islands, collecting plants and animals 
keenly observing and carefully recording every aspect 
of nature 

It was during this period that MacGillivrny acquired 
his great dexterity with the scalpel, and became so 
accompbshed an anatomist that he was appointed 
dissector to the lecturer on anatomy in Manschnl 
College Unable, however, to resist the call 
of natural history, he relinquished this not un¬ 
congenial post in order to devote himself exclusiveh 
to his mistress As one of the means to “ further his 
cognition of these things,” he set out on foot from 
Aberdeen for London vta Fortwilliam and Ben Nevis 
—^hardlv the direct route—to visit the British and 
other Metropolitan museums, and observe life by the 
way Drenched or dry, tired or otherwise, ho never 
neglected at the close of the day to record fully in 
his journal the valuable notes he had made After an 
837 mile tramp, full of extraordinary experiences, he 
reached tho canital, “satisfied,” as he says, “with mv 
conduct", and n<>t unjustly so, for his expedition had 
gone far to mature the youthful enthusiast His study 
of the varidua zo^oglral collections in London con¬ 
vinced him that the m^ods of classification of 
modern ornithologists were such as he could not 
accept Before he returned to Aberdeen he had formed 
the resolve “ to become the author of a new system,” 
which formed the aim of his life thenceforward In 
181Q or f8so; MacGilllvray migrated frwn Aberdeen 
to Edinburgh, and as he had recently mairled, it 
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became for financial reasons necessary to accept the labour kr eleven years to this eofi that hft 

post of assistant to Prof Jamesoa* who then hAd the opportunity until early In ito to iMie die 

chair of natural history in that dty His beloved votume of his great history It was puhlMie d dwblg' 

birds, however, enticed him away again to the fields his stay at Torquay, whither he had retreated •^Tiont ^ 

for a few years, until in 1831 he received the entirely the blasts of the North ^ hop^# whldi 

congenial appointment of conservator of the Museum proved vain, of recovenng ms health. *'aiiniM ^ 

of me CoUm of Surgeons in Edinburgh Here he disease *' In July of the same year, within sht dr^ehs 

uccomplidied splendid curatorial and research work— after the appearance of the eondudlng vohidie, dlls 

among much else replacing, through his accurate gifted naturalist and most Im ^Me manpassMeemVi 

knowledge of living nature, the taxldermal monstroel- amid' the e s te em of his snenfific contemporaries and 

ties he found there by lifelike specimens—wherby his spiral regard and affection of his ionmer popfli, 
great scientific atUunments became very widely recog- of whom a small remnoht only now survives, 
nlsed. His numerous anatomical investigations were The above personal deUlls are summaiised fi^ 
oontmually supplying material for his new system of the first five chapters of thia welcome " Lofe," in idiSch 
classification of birds, which, it was his peculiar merit idl the available information about hla distkigaiihed 
to perceive, should not, as hitherto, be based on their relative has been brought together by a rtamas a k fc* 
oxtemal characters alone, but on their internal The succeeding chapter contains a warm appsedat toi 
organisation as well He specially devoted his atten- of MacGillivrav's scientific work by the present tKcu- 
tkn to their digestive organs, undoubtedly too exclu- p^t—the fourth in succession—of the Aberdeen duiT, 
sivaly, but still, his was unquestionably a distinct ad- Frof J Arthur Thomson, himself an ardent natnralist 
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vance on any method previoiisly attempted At this of the MacGUlivray type, fhe final chapter is devoted 
juncture he became associated as joint author with to a soies of delightful and chsuwcteristk descriptive 
Audubon, the American ornithologist, in his ^^Ornith- passages frmi MacGUlivray’s writings, whlk a edec- 
oktfu^ Biographies " tion of his lifeUke drawings from those in the Pritidi 

In this great work ail the technical and anatomical Museum illustrate the volume, one of whkh, by the 
descriptii^, ^ even some of the plates, are Mao- courtesy of the publishers, U here reproduced A 
(HUfvray's, while Au^bon’s arc the drawings and volume on the “Natural Histonr of Deeside and Brae- 
field notes on the spedes, of which he had an intimate mar.*' found in MS after his deafcb> wm purchased 
acquafneance* During thto penod MacGillivray wrote and pubUshed privately by Oueoi Victoria Ornith- 
many other ^ks, but he was busy also with his ologiks everywhere will em the regret ctprrisod by 
British Birds,” Ac first three L^yGeddes—whose persoosl rSbUections of the 
Tolmi^af which appeal^ betwera 1837 and 1840. lessor will be read with special interest—that no per* 
The reputation lie had acquired m Edmbmifii trait of MacGilUvray Is te aKlotenoe. 

natural history chair la It has been peculiarly gradfyiiiir to the pruent 
duties to have been requestkl to brtpg this tfiograifity 

, 1 ? S® «nttusi«m and energy of KacGiffivray under the nodoe of the 
^ the ardent ^re—not ^ Nature. The deepest pleosuree of Wa own gfis have 

rmUsed^-that thrtugh en^vours the dty might bejm derived from natural UstOfT poreulta hi aMBV 
obtd^a rank am^tboM distinguished for tlw cul- parts of the globe, and he may p«mi^ be p en hUte o^ 
tivadon of ngfural hletery So strenuously did be to say that his love for nature #as awga^MdrlS' 
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JhKrIty ^kiWhood hff his fathtr, who imbibed his own 
Interest In soology and botany as a pupil of Mac- 
CUtUvray, and throughout hts life never referred 
lo his gld professor without some term of affectiem 
The writer, therefore, has always regarded himself as 
a ^ndchlld of MacGilIlvray*s influence It was his 
Axtune afterwards to receive in the same class-room 
bis own soolqgical training, and to engage ui cura¬ 
torial work in the museum in ahich many of the 
spedmans were labelled In MacGiUivra^ \ handwru- 
jng, and some years still later to follow closely the 
track of the Rattlesnake^ the naturalist of which was 
John MacGUlivray, the professor’s eldest son, and Its 
aurgeon Huxley, also the writer’s revered master As 
tfaimliar to the reviewer, too, is MacGiUivray’s beauti¬ 
ful handwriting—of which a specimen is reproduced 
ton p of the Life '*-^es if it were that of a member 
of ms own family, for, by a strange chance, one of his 
brothers had the good fortune, while a student, per¬ 
haps about 1865, to rescue for a few pence from a 
butterer’s mean uses a large bundle of MacGlUivray’s 
journals Sad to say, only a few pages ran consecu¬ 
tively, but they were perused with something 
approaching to veneration These contained, if 
memory serves, descriptions of some new species of 
moUusca, notes of excursions, with zoological and 
botanical observations—pages, perchance, of the 
second volume of “A Year’s Residence and Travels 
In the Hebndes,” which the "Life" records as lost, 
memoranda on the conduct and concentration of his 
pupils, whde sitting for their class examination, the 
names tabulated according to "naticHis" (natal re¬ 
gions), and to harmony and disharmony in colour of 
Uieir hair and eves, with the proportion of successes 
or failures In these categories. Alas 1 it is to be feared 
chat these poges have now also gone the way of all 
things 

It is gratifying, especially to Aberdonians, to And 
ATacGillivray’s memory so sympathetically revivified 
In this volume, and to feel that it will be kept green 
thereby for the future among bis successors in the 
title of ornithologist. 


THE MAORIS OF NEW ZEALAND ^ 

JAMES COWAN has done die student as well 
as the general reader a service in publishing the 
material he has personally collected from the kau- 
enatuas, the old and learned mepn of many Maori 
tribes, for the time is rapidly approaching when very 
little more can be gatherecl from the natives The 
book Is by no means of the monographic kmd, but 
consists of what are virtually a senes of essays on 
different subiects, based entirely on first-hand infor¬ 
mation and the experiences of a lifetime of sympathetic 
intercourse with the Maoris 
The subject-matter may be grouped as follow*) - 
The origin and migrations of the Maori and the settling 
of New Zealand, religion, tapu, omens, and the like, 
sodal customs, houses, canoes, tattooing, nature lore, 
folk-tfldes, poetrv, while the last third b mainlv 
devoted to the Maori in war, intertribal and with 
Europeans, and to cannlbaHem 
Comparatively early in the book we find it stated 
*‘that the Maon-Po^esian is a brand, though a 
distant one, of die Caucasian race is now generally 
nocAted." It may be granted that the mdn stock 
of me Polynesians had, in the remote past, some 
retedonilhfo with the anoastors of certain peoples now 
Evlhg In Europe, 1 )ut since then mixture has taken 
plaoa with Other races. A few students of Maori and 
1 NSoHi of Ifnr Ztaland ** By Juim Cawao. Vith aunwrow 
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other Ocwiic languages have endeavoured to trace 
them to a Semitic origin, but there is no likeness 
between the grammar, and Polynesian and Semitic 
words are made In an absolutely different way, aiul 
there Is no sort of likeness in the changes they 
undergo The so-called evidence of connection » 
based only on the resemblances of certain words, but 
this Is a method that could be adopted to prove any 
other theory It comes therefore as a shock to read, 
"Certainly there seems to be adequate evidence to 
Justify us in arriving at these general conclusions 
that it was on or near the shores of the Persian Gulf 
and of Arabia that the ancestors of die Maori-Poly- 
nesian lived t that they had racial affinities with the 
ancient Chaldeans, from whom they gained most of 
their astronomical knowledge, that they also were 
blood relations of the Phoenicians, who were the most 
adventurous of ancient mariners, that they had affinity 
with the E^ptians, some of whose religious tradi¬ 
tions thoy absorbed" (p 31) "The coastal people of 
south-western Asia were from ancient times navi¬ 
gators with a knowledge of the stars, they, and prob¬ 
ably the early Egyptians, were amongst the earliest 
sailors"—[what evidence is there that the Egyptians 
were ever a seafaring people?] "They coasM down 
the eastern shores of the African continent, at any 
rate as far as the Zambesi, and they also visited, and 
probably partly colonised, Madagascar, this would 
account for the resemblances between the Maori-Poly- 
nesian language and the Malagasy" (p 35) 

The sole evidence for this south-westerly migration 



Tha Koiotnii Fram “ Tba llaofb of New ZskUiuI 

of the ancestors of the Polynesians la the undoubted 
relationship of Malagasy with Austroneslan languages 
Malagasy la definUdy related to the Indonesian group 
of language^, especially the Batta of Sumatra, 
Ngadm Dayak of Borneo, Sangir, and certain Philip¬ 
pine languages (s g Tagal), which must be regarded 
as more fMrimltive than the Melanesian languages or 
the later Polynesian; but there Is nothing S^itic 
about any of them, and we cannot al present profit¬ 
ably trace the Indonesian-Polyneslan stock further 
back than to the supposed " Gangetic Race " of J H 
Logan, a conclusion to which S Percy Smith evidently 
submibes in his valuable little book, " Hawaiki " 
Mr Cowan fortunately deals very little with such 
problematical questions, and we can feel more at easi* 
when he confines himself to purely Maori othndogy 
There Is an interesting account of the several 
vo3rages of the historic canoes to New Zealand, and 
an illustration is given of a carved stone bird, the 
kofotangi, or “eying dove," which was brought in 
the Talnui canoe from the ancient home of the race 
Mr Cowan aeeerts, and we can well believe him, "it 
Is not of Maori manufacture ", it is loi mches long, 
and "carved with high artistic finish out of a very 
hard and heavy dark-green metallic stone" Of 
espedal value are the numerous translations of Maori 
invocations, charms, and poems The chapter on 
social Hfe Is auperfldal, and telfs us nothing about 
the real social otganUatlon of the people. The aooouiit 
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of the whare<Avhaka%fo, or large communal assembly 
hall, is of considerable interest The book is well illus¬ 
trated» and the note on Maon pronunciution is wel¬ 
come* but an indei is lacking* The get-up of the 
book js a credit to the New Zealand firm which pub¬ 
lishes it 

THE ATTITUDE OF DiPLODOCVS^ 

INCE Mr Carnegie gave a plaster cast of the 
skeleton of DiplMocus to the British Museum in 
1905* he has distributed other copies of this remarkable 
Dinosaur to the museums of Ports, Berlin, Vienna, and 
Bologna A large part of an actual skeleton was also 
given by the late Mr Morris K Jessup to the Sencken- 
berg Museum in Frankfurt A widespread interest 
has thus been aroused In the gigantic Sauropodous 
Dlnosauna, and there have been man^ discussions 
as to their original form and mode of life 

When the late Profs Marsh and Cope first obtained 
nearly complete skeletons of these reptiles, they com- 
(Mred the limbs ith those c>f an elephant, and decided 
mat the creaturcH must have walkca in a quadrupedal 
manner, with the body well raised above the ground 
Considering their immense weight, the position of 
their nostrils on the highest point of the head, and 
the feebleness of their dentition, which seems to imply 
u succulent food, the professors were agreed that the 
animals must have spent much of their life under water 
Prof Cope also supposed that the long neck, which 
choracteri^ all the Sauropoda, would enable them to 
reach the surface to breathe while browsing on water- 
weeds in a considerable deptli of water It is now 
generally admitted that the theory of their semi- 
aquatic mode of life is well founds, and it has been 
observed that the feeble teeth are not placed in close 
series, but separated by small gaps, as if they formed 
a strainer for the food which was taken in Much 
difference of opinion, however, has arisen as to the 
attitude of the limbs 

Messrs Hatcher and Holland, who prepared the 
cast of Diplodocus, and Prof H F Osborn, who 
mounted a skeleton of Brontosaurus m the American 
Museum at New York, followed Marsh ond Cope in 
arranging the limbs for a quadrupedal walking gait. 
Dr O P Hay, of Washington, on the other hand, 
subsequently maintained that the limbs must have 
been Mnt, like those of a crocodile, for crawling, and 
last year Mr Gustav Tornier, of Berlin, elaborated 
this theory publishing a somewhat fantastic sketch 
of the skeleton as he would arrange it Prof O 
Abel, of Vienna, has now prepared an Interesting 
summary of all these discuuions and finally concludes 
that the attitude of DIpkxIocus and its allies, with 
which the restorations have made us familiar, is really 
the correct one. 

Prof Abel begins his paper by deploring the fact 
that most museums restore the skeletons of extinct 
animals, partly by hypothetical plaster-work, partly 
by using the bemes of more than one individunl, with¬ 
out any dear explanathm on the labels He has, 
thmfore, token the trouble to state exactly the nature 
of the materials from which the well-known cast of 
Dt^lodocvs carnegu was made, and he has no eenous 
fault to find with its general composition It is pos¬ 
sible that two or three vertebrae are lacking, and part 
of the tail may not be suffidentlv stout, otherwise 
there la little to criticise. He thinks that the axis of 
the head is in direct line with that of the neck, oa 
usual m reptllea, and that the browsing attitude is due 
to the^^tund ourvature of the end of the neck He 

t "DklAkofMtnikl*^ doi ntpkdociH.'' ByO. Abd AMwodi k k. 
rool bntftn. Cw 9 K Irv Wfan. Rd t Hvft 3 Pp. 6o+Tarel 3. (Jaiui 
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points to the deeply ovate cross-section of ihe trunk 
as showing that it is not adapted for crawung a|ong^ 
the ground^ but must have bc^ lifted during locamo- 
tlon He then discusses the structure of the feet in 
detail, and demonstrates that they are digiffnwde, the 
fore feet more bo than the hmd feet. As in fguanodon 
(of which footpnnts show the impressions) there must 
have been elastic pads beneath the toes, and most of 
the weight of the body seems to have been supported 
by those below the reduced outer toes The structure 
of the digiHgrade feet necessitates nearly upright 
limbs, which would support the trunk and give the 
reptile a true walking gait There would be a slight 
outward bend of the elbow, but otherwise no sprawl¬ 
ing attitude The Sauropoda, therefore, form no excep¬ 
tion to *ht rule, that the extinct Dinosaurs resembled 
mammals and birds in their habits and movements 


THE PROlhCnOS OF NATURE^ 

''IT IS the fiThl time a verv comprehensive attempt 

^ has been made to do important public service 
of this character on purely non-partisan lines 
It is indeed a great wi>rk We have here the first 
Commission of the kind e\iT established by a National 
Government " Thus the Hon Clifford Slfton, 
chairman of the Conimissiun for the Conservation of 
the Natural Resources of Canada, at the conclusion 
of the Commission \ first annual meeting, held in 
Jaiioary of this lenr 

llie establishment of this Commission is a note¬ 
worthy departure, and i> actually n method of insur¬ 
ing the future prospintv of the country Canada ih 
peculiarly amenable to such a step, ns large areas of 
her land are in the hands of the Government, and 
also peculiorly in n(‘ed of it The latter point is 
obvious when It is remembered that owners of timber 
property are only just beginning to assimilate the idea 
of afforestation, that lumbermen are constitutionolh 
destructive, and that forest fires are not an occasional 
catastrophe, but seusunally recurring and accepted 
phenomena In England we hardly realise this last 
fact, or the destruction produced by a forest fire llie 
following statement gives a glimpse of the realil> — 
**The spring fires are not, os a rule, so dangerous to 
the forests, as they nre what wc call leaf fires, while 
the fall fires arc soil fires The leaf fire will run 
through the woods, and while it destroys a lot of 
timber, it does not have the same effect as a fire in 
the full, because that not only takes the leaves and 
wood, but it takes the soil as well, and hums dowit 
five feet, so that for a thousand years nothtng wfff 
grow on that land (My italics) It appears that 
railway locomotives cause the majority of these devas¬ 
tating conflagrations 

Destruction without perpetuation has been earned 
on In other departments In the Yukon there are, * 
savs Mr Congdon, "hundreds nf square miles where 
I do not think you could now find a single fur-beanng 
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fttuiTMl They have been absolutely exterminated bv 
fiuntlng, Cra)^]rtg, oi* by the de(!teose of the food- 
■upply which occurred in the years 1904-5 " An in- 
tererang cause is fhe disappearance tn the rabbit 
Iri **some disease smote the rabbits, and they 

died on by thousands " *Wn consequence of thoir dis¬ 
appearance, the animals which fed on them—the fox 
(the wolf, which ne^ not be counted), the marten, 
the chief food of which, how'ever, is mice, and other 
animals—died from absolutely ho other cause than 
starvation ’* The problem of the conservation of the 
water supply is cunousl> bound up with afforestation 
For instance, it has been found necessary to conserve 
the timber on the east slopes of the Rockies in order 
to conserve the river-heads "It was shown that the 
dcistructlon of the timber meant the disappearance of 
the regular water supply of those provinccK, the agri¬ 
culture production of which is the pride and the hope 
of Canada " 

A list of the committees shows the scope of the 
Commission They are seven in number, vi/ — 
Fisheries, game, and fur-bearing animals, forests, 
lands, minerals, waters and water j^owers, public 
health, press and cooperating organisations Their 
reports on the first yearns work, the chairman’s speech, 
und the discussions are of unusual interest Recom¬ 
mendations to Cro\ eminent have alreadv cuinmenced 
Such a scheme for the scientific control of the ultiniiue 
natural resources of a country must inevitably be 
adopted elsewhere 

It has, however, one serious deficiency as yet, the 
absence of any organisation for the preservation of 
those sites and objects that have no coniinercinl value, 
but the srientific and artistic importance of which is 
very great Such conservation could easily be worked 
in with the mam business The latest reports of the 
committees for this speci*!! purpose in Germany are 
lo hand Iherc are official directions giving the 
least injunouh method of picking flowers Every dis¬ 
trict seems to be thoroughly looked after and studied 
by its committee I'licre arc very interesting maps 
of the habitats of rare plants, and studies of typicil 
fauna, such as that by Ur Kuhlgat/, on the animal 
life of the moors m Neutmum Reference to maps 
shows that the districts preserved are remark iblv 
numerous Iho movement is not merely govern¬ 
mental, but Hirna at enlisting the s) mputheiR coopera¬ 
tion of the people The propaganda is now being 
extended to the schools, and Prof Schacfer-f'assel has 
an eloquent address on the subject Cases for the 
" pillory " arc recorded, as, for Instance, that of a man 
who in a few years annexed qoo specimens of 
pedtum calceolu^ This flower, once found near 
Settle, in Yorkshire, and perhaps in one or two other 
sites, has now, I understand, disappeared from this 
country The same fate will attend many a rare 
plant, butterfly, or bird, unless we. too adopt some 
system of preservation The Wild Bird$^ Protectwn 
Act, It Is to be feared, is a deud-letter 

If we had a national commission for the protection of 
all "monuments of nature," including beauty spots, 
places interesting for historic or geological reasons, 
woods, valleys, and hllla remarkable for some species 
of plant, animal or Insect, we should not be a " nation 
of shopkeeoers But li the United Kingdom too far 
explmted for a commission for the protection of Its 
natural resources, including its natural history? There 
would be difficulties in the way, but surmountable 
difficulties One very obvious fact presents itself at 
once^these places of beauty, tficse habitats of spedcs 
(bv no means useless for the ends of commerce, since 
thiv Bubaerve the ends of science), art "precisely tho« 
whldi defy culture and would never make It worth 
while To make them into natural museums would . 
be a work for which future <rencrations would be more 1 
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grateful than we can realise The museum of brick 
and stone has its uses, 200s und tetanlcal gardens are 
of no little value, but neither cun compare, either te 
interest or for scientific study, with a reservation 
Not only Germany, but Vuntraha. is setting an ex¬ 
ample here Ur Conwenu’s book, recently published 
in England, and an excellent article by Ur Gunther 
in the Naiurwtssenscha/t/tcht IVochenschri/t of August 
jr last, give a luminous exposition of the principle und 
Its results 

In time perhaps the world will be full of such spots, 
where nature may have her Sabbaths and preserve 
her most Interesting children, among whom, last but 
not least, will be a^nginul vaneties of man himself 
Is there not a re^rvation for the tribes of Central 
Australia? A E Crawlfy 


ItiRICU/lURE /V THE DRY REGIONS OF 
lilt, BRIllSIi EMPIRE ' 

'T^HE ordinary farm crops on which the suppl\ of 

* food-stufls depends seem to be productxl best m 
regions where the nun fall vanes between 30 and '^5 
inches per annum When the upper limit is exceeded 
in the British Iskinds, a good deal of pasture is 
found, on the other hand it is notable that the great 
wheat-produang districts, the eastern counties ure 
regions where the rainfall comes nearer to the lower 
limlr Special agricultural methods become nece<isarv 
where there is less than 20 inches of rain, ns is the 
case over large areas in t aonda, Australia, India and 
South Africa These methods fall into two groups . 
irrigation is required if there is less than 10 inches 
of rain, while special cultural u|)eratioii8, collectively 
known ns dry fnrnling " irt used when there is 
is much os 15 or more inches Between 10 to 15 
inches, sometimes the one md sometimes llie other 
method prov«^s the more rninomical 
*‘ Dry-farming " methods are of great interest to the 
student of soil phvsics Their object is to keep the run 
water near the surf ice of tiie soil and to prevent loss 
by evaporation, by surf.ice drainage, and, if possible, 
b\ percolation A reni.irknblc degree of success 
appears to be attained \n examination of the 
methods in vogue in difl'in.nt i>art8 of the world shows 
that all have cert tin features in common fhe land 
IS ploughed uu in a rouvh state and the subsoil com¬ 
pacted directU after hnr\'* st or before the r iiny 
season, if th^re is one, in countries where the run 
Is unevenly distributed and torrential downpours 
occur rather elaborate terracing is arranged to pre- 
\ent any loss by running off the surface, any streams 
thut form having to follow a sinuous course over the 
whole field, so that absorption may be ns complete 
as possible Directh th^ ram is over, the surface soil 
IS thoroughly stirred, thereby losing a little water bv 
evaporation, but forming a Icxise Imer The water 
is thus impnsoned between the compacted subsoil and 
the thin loose laver of surface soil The greitesi 
importance is everywhere attached to the main ten nice 
of this loose la^er on the top, cultivation is repealed 
as often as rain” has fallen, or whenever for un\ other 
reason It Is considered the laver has become compict 
IncidentaUv this repeated cultivation has the effect of 
keeping down weeds, which, if unchecked, would use 
up a good deal of the water 
In the dry parts of Canada and the United States, 
where these methods are most highly developed, it is 
customary to take a crop—usually wheat—once In two 
years onlv leaving the land fallow in the alternate 
year It is considered that two-thirds or even more 
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\ G^feltoWaok, continulnf, briefly iketched the 
of th« Lworatory as oontamcd in the book, 
M3ch ha. said wai written by men who took part 

tho events they described 

The book has been written partly In the hope of enabling 
educated Loglisbmra who are not physldsti to under¬ 
stand tbe meaning of the work done at the Cavendish 
Laboratory It covers a wide range of intellectual 
ouallncatloO from, that of the M B. student to that of the 
brilliant band Rutherford, Wilson, Townsend, McLellan, 
Langevin, Richardson, Zeleny, and the others who were 
r4sewTh students ten years a^ The Master of Trinity 
in an eloquent speech a few months ago told his audience 
he was a dreamer of dreams, and In one dream he 
pictured a larger university irith its portals opened wide 
and men of many nations and kkxirM flocking m from 
git lands to reap the rich harvest of ancient turning or 
modem aclence which only Cambridge con furnish, and to 
carry back to their distant hmnes the garnered sheaves to 
feed and fotilise the world. Sir J J Thomson has 
realised such a dream The new regulations for advanced 
students passed in 1895 were accepted In large measure 
through nis advocacy, and since that time an ever- 
Increating stream of men oofhlng from every land hat been 
directed towards Cambridge, the list of those who have 
carried on researches in the Cavendish Laborotory during 
the last forty years contains some 350 names, the list of 
published memoirs covers forty pages Former students 
hold important posts m almost every great university, the 
fact that of the professorships of physics in the colleges 
of university rank In England all but one are held by 
Cambridge men shows the wide influence of the laboratory 
at home Go where you will, not only in English-speak¬ 
ing lands, to any centre of physical study and you will 
And one or more who is proud to lay he was a research 
student of the Cavendish Laboratory and a pupil of Sir 
J J Thomson. 

As representing those pupils and la the name of the 
large assembly here present, In the name of the scientific 
world, I am here to evpresf to jtou our high appreciation 
of the services you have rendered to science and to the 
University, to assure you of ^e affectionate regard for 
you personally of alt your pupils, and to wish for you 
and Lady Thomson many wars of fruitful activity and 
continued happiness Can I do better than repeat the 
Chancellor*! wish—that the future may resemble the 
past? 

J It is mv privilege to ask you to accept this volume with 
f Its record of your great work as some slight recognition 
of all you have done 

Sir J J Thomson responded in a chnraclenstic 
ttweeh lliere was no mention of his own work furthtr 
than rile expression of the wish, which raised a smile 
on all faces, that he had done toore. His speech was 
an acknowledgment of all he owed to his College, 
his Unlversltv, and those peraonal friends from whom, 
he said, he had received help without which there 
would have been no such celebration. He referred to 
kthe triumvirate Rutherford, McLellan, and Langevin, 
and mentioned that one of them had received the 
Nobel prize. No one was forgotten in the esmresslon 
bfa riiOhki. the demonstrators, the students, the assis- 
hints in tne Laboratory, were all remembered and 
inany of them mentioned by name To everyone full 
apprvdarion was accorded, and rite one person not 
m^rioQcd, whose wc»'k and influence were not alluded 
^ rito Dlx;ector of the Laboratory, the Professor 
to^hotn all else was due 

Tlie Vice-Chancellor briefly declared the proceedings 
rbOded« and passed, **as a business man," to the next 
of the a^da^ "Cavendish Laboratory Afternoon 
an insritution of Sir J, J. Thomson, which has 
aoomqEipaaled Oafidaridge Physfdstt to all pgrts of the 
IftNid and, eoaversatfon becoming general, the after- 
hopit ended mpat pleasantly; 
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MR. W. R. FISHER. 

A B announced with regret last week, Mr, W, R. 

Fisher, assistant professor of forestry at Oxford, 
died on November 13, after an operation He had not 
been In good health for some tune past, but his death 
occurred rather suddenly 

Mr Fisher was born in 1846, at Svdney, New South 
Wales, where his father was Crown telicitor, but 
became afterwards the first Attorney-General of New 
Zealand. He came to England quite young, and was 
educated at Cambridge, the home of his father and 
grandfather, the latter having been a banker m Petty 
Cury He joined St John's College, and took his 
degree in 1067, being placed 17 senior optlme Soon 
afterwards he become a mathematical master at 
Repton School 

In 1869 Mr Fisher competed for an appointment in 
the Indian Forest Service, being bracketed first After 
the necessary training in forestry, chiefly at Nancy, 
and partly in Scotland, he joined the Bengal Forest 
Department in 1872 On the establishment of the 
Assam Chief Commlssionership, in 1874, 
transferred to that administration and renidned there 
until 1878 During that time he started the Charduar 
Rubber Plantation {Ftcus elasttca), which was ex¬ 
tended to an area of about 1000 acres Mr Flsh^* 
wns thus one of the pioneers of artificial rubber 
plantations In 1878 he was specially select^ for the 
appointment of d^uty-director of the newly-estab¬ 
lished School of Forestry at Dehra Dun, and he rose 
subsequently to become the director of the school and 
conservator of forests of the school circle 

In the year 1889 he came home on furlough, and 
in 1890 he joined the staff of the School of Forestry 
at Coopers Hill College In the year 1905 he went 
with that school to Oxford, where he became a mem¬ 
ber of Brasenose College 

Mr Fisher has left nis mark upon forest science 
and practice At Dehra Dun he taught chiefly forest 
botany, and he brought out a volume on plant physio¬ 
logy After he joined at Coopers Hill, he tau^t 
silviculture, forest protection, and utilisation He 
joined Sir W Schlich in bnngmg out the latter’s 
** Manual of Forestry," of which he undertook the 
preparation of vol, iv on “ Forest Protection. ’ and of 
vol V, on " Forest Utihsation," now in their second 
edition Although these two volumes are adaptations 
of Hess’s wrork on protection and Gayers's book on 
utilisation, Fisher's books are more than the original 
works, since he adapted the material to British and 
Indian conditions They ma^ be considered the 
standard works on the two subjects 

Throughout his life Fisher was an active writer, 
and it would be difficult even to enumerate the many 
articles on forestry which he published He was an 
active itjember, and president for two years, of the 
Royal Eni^h Arboncultural Society, and editor of 
the sodety^s loumal After his amfal at Oxford, he 
started an arboretum of indigenous and exotic trees 
on land belonging to Magdalen College 

During bU leisure time he advim manj British 
proprietors on the management of their woods, and 
thus helped forward the question of forestry and 
afforestation in these islands. He was, in 1907, a 
member of the Departmenul Committee of the Board 
of Agriculture in Ireland on afforestation, and lately 
of the committee ^tting in London, dealing with 
agnculthral and forcstol education In Britain 

Mr Fisher wot a man of very simple charocter, 
with a warm heert, and he was universally liked, 
not th» students, but also by a large host of 

friends. He conducted the annuU excursion to 
I France, and it was quite touching to see hour French 
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forest officers and subordinates admired and honoured 
him 

He married, in 1876, Mary, eldest daujfhter of the 
late Dr Briscoe, civil surgeon of Coorh Behar, in 
Bengal, and leaves one son, a lieutenant in a Ghurka 
regiment, and two dnughters By his death the 
Empire loses an enthusiastic forester, who can ill be 
spared at the present time 


NOTES 

Wr regret to see the unnounrement of the deith on 
November 11, at sKlv-two >iars of ogn, of Prof Jules 
Tannery, the dibtinguiblH d French mathemutician 

Councillor Wifiil has just bequeathed, sa\s th« Revue 
setenttfique, the whole of his fortune, of about a inillloii 
crowns, to the Bohemian Aiademy of Scientes at Prague 
to encourage scicntiAi and technical reseurih 

A SHORT time ago it wat suggi stod that Ihe tiffel 
Tower should bo used ns 1 station for lh< daily tran*- 
nilsslon of tlmi-slgnaU to oiesn-g^ang vessels b> mean* 
of wireless telrgraph> The Pans rotrespondi nt of thi 
Tfmej reports that this servur wob iniiugurated on 
November at with satlsfnctorv results Tn fiituie time- 
signals will be Rent out twice dail\, nt 11 n m and 
I a midnight Thn'e signals will be made on <ach OLcahlon 
at two-minute intervals Fhe morning transmission will 
not, however, take plact on Sundajs und holidays 

The Earl of Stair has accepted the prisideno of the 
Royal Scottish Cieographlcal Society in succession to 
Prof James Gelkle, F R S , who has held the ofticv of 
president for the Inst six >eai 8 The anniversar> meeting 
of the society was held on November 11, 'ind was addressed 
by Sir John Murray, K C B , h R S , who chose for his 
subject ** Ihe Deep Sea ** Before the addnss Prof 
Geikie was pregented with the society's gold nudal in 
recognition of his distinguished services to geographical 
science, and hir John Murrav with the f isingstone medal 
In recognition, not mi rely of his prolong!^ and valuable 
oceanographuul rest arch, but also in commemoration of 
the completion of the great national work “The Bathy- 
nittncal Survey of the Fresh-water IxKhs of Scotland “ 

In the interests of piccision In sclenlifir diction, n com- 
spondent asks thit the familiar expression “ thunckr nnd 
lightning" should be inverted in accordance with the 
natural sequence of cause and effect, and become 
“ lightning and thunder " He adds —“ 1 ne\er could 
grasp how the confusion originated, considering that, In 
agreement with the transmission of light and sound, the 
flash u seen before the thunder is heard " 

Till eighty-fifth Christmas course of experimentally 
illustrated lettures adapted to a juvenile iuditor>, to be 
given at the Royal Institution bv IVof Silvanus P 
Thompson, F R S , promises to bo of exiLjUional Interest 
The subject is “Sound, Musical and Non-musical “ The 
datei and subjects of ind]\'idual lectures are -1910, 
December 29, production of sound, December ji, trans- 
mliflfon of sound, 191 r, January 3, reception of sound, 
January 5, combination of sounds, January 7, registrotlon 
of sounds, January 10, reproduction of sound 

At^s meeting of the executive committee of the British 
Science Guild, held on November 16, on the motion of 
Mr ^JMoseley, CMC, It was decided to form a special 
cot^ hflM education committee to deal, in the first InsUnce, 
Mucatlon of the governing cloascs of England It 
was resolved to defer the circulation of the synchronlsa-^ 
(Ion report Until a later date. It was decided to consider 
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further the reduction of the rate of postage on sdenclflc 
literature It was also suggested that the annual meeting 
should in future be held in the month of April, and that 
the annual dinner should, If convenient, be bekt on the 
same day 

Wr regret to announce the death, at sea, at the age of 
thirty-one, of Mr Rlthord Fioude Tucker, Archoologlcal 
Surveyor of the Northern Circle, India Mr Tucki»r hold 
the post of curator of the Delhi Museum, and the cata¬ 
logue of the orchicologlcal collections deposited there was 
recently prepared bv him in collaboration with Dr J Ph 
\ogel Appended to this idtalogue Is a memoir b> Mr 
Tucker on the elephant statues at the Delhi Gate of the 
Delhi Fort The un(imfl> death of this promising 
anhwologist is a severe loss to antiquanon reseirch in 
India 

During the summer of this year excavations were 
carried on, undtr the supt^rintendence of Dr Febx Oswald, 
at the site of the Roman st itlnn of Margidunum on the 
Fosse Wav* midway betuein Leicester and Lincoln Some 
local pottery, Samiin wnre, coins of Vlclonnus, Carausius, 
Conitans, and Fuginius, dated between 265 and 395 ad, 
have been discovirtKl rh> main feature of the finds was 
the relative abundance of iron objects, such as swords, 
knives, a boll of a spring-lock, rings, and nails A 
skeleton of an old man nnd three infants was associated 
With bones of the Ccltir o\ (Bos loftgt/ront) and other 
domesticated animals T h^se antiquities have been 
deposited in the museum nt Nottingham Castle, where it 
IS hoped they may form the nucleus of a Romano-Biiiish 
section 

The Rome corn spondent of the Times announces that 
a decree was published on November 20 creating a com¬ 
mission to examine the vir w (hat pellagra Is produced bv 
a prutosoal infection conveyed by an insect, and to formu¬ 
late any changes In the existing law of protection that 
may be considered desirable The commission consuls of 
nine members, all doctors with the exception of Pnnee 
Teano, deputy, who wns chiefly instrumental in directing 
the attcnlioii of the Italian Government to the work of 
the Fnglish Pellagra Investigation Committee An article 
upon the invistigations mode by Dr Sambon for this 
committee appeind In Naturr of October 27 

On November 12 nn extension of the natural history 
section of the Hull Public Museums was opened by Mr 
T S Taylor, Major of Hull In the ornithological 
section of the muMUin thdo Is an unusually extensive 
collection of British birds Ihe extension r'insists of three 
large rooms, the largest of which is occupied by a collec¬ 
tion of British birds containing more than 90a specimens. 
In the second room Is u coltertlon of local mammab, * 
including the group of otters, badgers, stoats, weasels, 
and so on The third room contains a collection of skele^ 
tons—animals and birds fhe museum is fortunate ^jg 
having been prc*iented with the collection of birds foraSB 
by the late Sir Hpnrj Bojnton This collection coosbQ 
of about 200 cases containing 450 birds 

ArrRNriON has alreodv been directed In Naturi to the 
scheme of the Brituh bmpire League for the erection in 
London of a memonal to Captain Cook We are glad 
to notice that the secretaries of the Royal Society hava 
written to Lord Brassej, the honorary treasurer of the 
fund, expressing, on behalf of the Royal Society, approval 
of the s^mr, and enclosing a subscription of tsren^-^ve 
guineas from the society Their letter incLute the follow- 
log paragraph —“ We are Instructed to exprcM the grati- 
fleatioa of the Royal Society that public opinion has at 
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fen^ Uken form la thii direction, to the 4*xtent that 
thM It now a prospect of a memorial which shall be not 
Inadequate to the merits and renown of this great explorer 
^ the circular issued by your committee states, the Royal 
Society was rtosely connected with the Initlatran of these 
famous voyages^ with the selection of Captain Cook to 
the oomnuind, and with the working up and publication 
of the results of the expeditions Many of lU bellows, 
including Sir Joseph Ranks, one of Cook’s iompantons 
in his flrst voyage, afterwards for many years president of 
the Royal Society, took a prominent part in that work 
and the society still retains in its possession memorials 
of this connection " 

Undu the heading " Earthquakes In the Pacifie,’ tht 
Times of November 17 published a statement by Mr J J 
Shaw, of West Bromwich, that there was evidence the 
ocean depths of the Pacific are in a state of greot unrest 
Mr Shaw said that his seismograph recorded shotk^ at 
gam on Monday, November 14, and at midnight and 
between 2 and 3pm on Tuesday, November 15, all it 
a great distance In reply to an Inquiry as to these n- 
ported disturbances, Prof Milne has sent us from Shub 
the following records of earthquakes in October and 
November —Although a few small e irthquakcs were 
recorded In October, the month was one of earth nst 
During the first two weeks of November seismic H(tivit\ 
was somewhat pronounced The dates on which nrord*) 
were obtained, followed by the times of comnienct ment 
and maximum movement in hours and minutes, win at* 
follows —November ti, 1918 and 2123, November 0 
b 16 and 750 or 85, November 14, 73s and 834, 
November 14, 1958 and 2027, November 15, 031 and 
1045, 6 I and 621, 742 and 7 46, 9 16 n maximum, and, 
lastly, J4 3*; and 1521 The second of thisc was tiu 
largest, having an amplitude of 7 mm , which means tint 
tiltIngN of 2 2* occurred The time employed is C M 1 
civil, or midnightBO or a4h *' 

At the first Optical Convention, “held in 1905, a per¬ 
manent committee was appointed, to which v^as entrusted 
the task of deciding upon a sultoble date for the bolding 
of a second convention, and of taking the necessary steps 
to initiate it A general met ting of the commiitee and of 
members of the optual industry, representatives of optical 
bodies and societies, and others intcrosted in optical qiies- 
tloni, win be held on luesday, November 29, to consider 
and dlscuu proposals for the organisation of a second 
convention The chuir will be taken by Dr R 1 lil'iie- 
brook, C B , F R S , director of the National Ph>sicnl 
laboratory, as chairman of the permanent cominitt«>e, and 
ail interested are invited to be present at the meeting 1 lie 
main features of the scheme which the members of the 
existing executive committee have in view, and the prin¬ 
cipal questions on which it seCms ncecssar>, at this 
general meeting, specially to invite discussion, are in brond 
outlines as follows —(i) an exhibition of optical and nlhcd 
Instruments, (a) the preparation of a catalogue of optual 
end allied instruments of British manufacture to vne ns j 
convenient work of reference for all users of optical and 
scientific Instruments, not necessarily to be limited to 
Instruments actually exhibited, (3} the holding of meetings 
for the reading of papers and for discussions and demon- 
■tratkms on optical subjects, (4) the publication of a 
volume of Proceetttngs, In edilch these papers will be 
ooUected together* 

t 

Wa regret to see the announcement oT the death, on 
NoAmber 161 of Dr J F, Payne, emeritus librarian to 
the Royal College of Physicians, and the author of valu- 
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aUe medical works and many other contributions tb 
science From an obituojy notice in the Times we learn 
that Dr Payne was born on January 10, 1840, and took 
his degree at Oxford In i86i with first-class honours in 
natural science In 1863 hi obtained the Burdett-Coutts 
scholarship In geology, and In 1865 the Radcllffc travelling 
scholarship In accordance with the regulations of the 
Radcllffe scholarship he went abroad, spending some time 
In Pons and In Berlin, and proceeding later to Vienna 
On his return to this country Dr Pa>ne was appointed 
examiner In natural sLitnLe it Oxford, demonstrator of 
morbid anatomy and curator of the museum to St Mark’s 
Hospital It was about this time that he revised, enlarged, 
and edited Junes md Siextking’s “ Manual of Patholugv " 
In 1871 ho went to St Ihomus’s Hospital, being appoinunl 
lecturer succenslxelv in general pathology, materia medira, 
forensic medicine, and finnll) on the prtncipks and practice 
of medicine About nine jears ago he was appointed con¬ 
sulting physician to this hospital In 1873 Dr Pavne was 
appointed to deliver the Oulstonian lecture of the Rn)al 
College of Physicians, and in laur xtars he gue the 
Lumleian and the KitzPatrick liitures In 1879, when the 
plague was prevail nt In Russia, and the college was con¬ 
sulted bv the British Government, tliev appointed Dr 
Pcixne to accompany Surgeon Major (olvill ns loin- 
iTiissionerN to inv**'<tig'tt«- and rvjiort iin the disease He 
became u Fellow of the Pathological Society in 1H69 ind 
was afterwards a councillor, a member of the morbid 
growth committee, secretary from 18S0-2, vice-president 
from 18H8-9, and iiresident in 1M97 He was twice presi¬ 
dent of the Epldemlologlrul Society, choosing for hu firHt 
Inaugural nddre'ts the subject of " Tuberculosis a* in 
bndemic Disease,” and on the second occasion Pht 
History of Epidemiology in England ” He was also presi¬ 
dent of the Dermatological Society, and was vice presideni 
of the Royal Medical and Thirurgical Society in iqob 
Dr Payne was the author of ” \ Manual of Puthologinl 
Anutohny ” and ” Observations on some Rare Diseases of 
the Skin,” and the life of Ihonias S}denham in ihe 
” Mnsteis of Medicine ” series 

Phr Eugenics F^ucatioii Society has distributed a special 
” p€}or I-uvv number ” of the tugetiics Review^ which is 
devoted to the eugenic nspict of Poor Ljtw reform Iho 
number contains a report of n committee of the soenty 
appointed to consider the n form of the Poor Law from 
this particular point of view reviews bj Dr C S Loih 
and Mr SIdntv Webb, respectively, of the majontv and 
minority reports of the P'oor 1 aw Commission, and a 
most valuable artirle, by Mr E J Lldbetter, the General 
Relieving Officer of the Belhnal Green Lnlon, on som^ 
examples of Poor Law eugenics Of the report of the 
committee, the third section is the most importanl 
Ihrough the kindness of various boards of guardians, the 
committee has bern allowed access to workhouse records, 
and, where necessar}, personal interviews with pauptrs, 
three extensive pedigrees of pauperised families arc in 
course of construction, and the most complete of these is 
now published, the chart being supplemented by a ki v 
giving detailed particulars of the cases inclucW Ihe 
ghart covers five generations, and indicates the inter¬ 
marriage of five pauper familus Mr Lidbttter’s Investi¬ 
gation supplements this report of the committee by some 
thirteen charts of pedigrees bxsed on his personal investi¬ 
gation The society and Mr Lidbetter deserve unreserved 
commendation for carrying out such researches, which 
must have required much prolonged and laborious work 
It Is no reflection on the work if we add that it still 
remains a most difficult problem to determine, on tHt 
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'bMil of «uch data* the relative parti played by heredity In 
the itrlct leriM ol the term* continuity of envl^menti and 
«uunple. We gather from an aocompanylng letter that 
tha eodety finds It linpoatlble, from lack of funds, to 
prooeed with such Investigations on any sufficient scale, 
and urges the formation of a Departmental Committee 
idth power to eaumlne records. 

At the recent oonversaslone of the Geologists' Associa¬ 
tion, held at University College, Gower Street, a senes of 
worked flints from the Ipswich district was exhibited The 
olrcumitances In which they were unearthed indicate that 
they are probably the oldest works of man yet discovered 
In this country They are well chipped, deep brown and 
eream In colw, and several show scratches which mav 
be the glacial stria imprinted when they formed part of 
the gravel at the base of a glacier Technically speaking, 
they are of pre-Crag age, that Is to say, they long precede 
^ Glacial period Mr \V Whitaker. T R S , who 
mapped the district for the Geological Survey, is satisfied 
that they come from undisturbed beds, and that the gravel 
from which the flints were obtained Is of pre-Crag Age 
This discovery, if it stands the cntlclsm to which it will 
•certainh be exposed, marks a memorable advance m the 
prehUtorlc anthropolog> of this country 

In the October Issue of Man Mr D Alexander gives 
MXi account of a performance of a Nigerian Punch and 
Judy show, which In some ways resembles the drama 
which is familiar to us A forked stick is thrust into 
the ground, the performer kneels, and, taking off his 
tilack gown, throws it over the stiJc, the opening for the 
iHuid of the weaixir serving to provide a space for the dis¬ 
play and withdrawal of the figures The conversation 
between the puppets Is earned on, as in the European 
performance. In a squeaky tone The place of origin of 
this play Is somewhat uncertain, but there seems to be 
no doubt that It Is an Indigenous invention In the same 
issue of Man Captain A J N Tremearne discusses the 
^tem of bull-fighting among the Fulanl, a race of cattle 
breeders In northern NIgena, who seem to be of Berber 
twlgin In contrast to the conditions of the sport In Spain 
or Portugal, the Nigerian variety It comparatively tame, 
-no horses being used, the performers being unarmed, end 
the bulls escaping any kind of Injury 

To the Irish NaturaUst for November Dr Scharff com¬ 
municates an article on the whale-fishery which has been 
carn^ on bv Norwegians during the last three years at 
Inishkea, end for a rather shorter period at Ely Point, on 
the Msvo const At the former station 124 whales have 
been taken during the last two seasons, most of these 
being ro^uah, although five black nght-whales, of an 
estimated i^ahie of between 1500/ and 3000I, were cap¬ 
tured In 1908 A single blade of the whalebone of this 
•pedes Is worth about two guineas, and the total vicld of 
this substance may be as much as a quarter of a ton, with 
a value of about 400! 

In a pamphlet on the ffiatrlbution and migration of 
North American sbore-tdrdi, itnted by the U S Deport- 
mdnt of Agriculture as BuUelln No 35, Mr W W Cooke 
emphadsea^Jha aeoaomlo fm^ortance of this group For 
^mflay years the abwtdanoe ol larger birds, such as swans, 
geest, and ducke, caused tiia wadere to be neglected, but 
with tha Wlkig ol the foroter gunnep directed their 
attention ^ the latter, which sow sta^ In need ol 
lidnedlate pfoteetioa 1 a othtitioa to tbeh value os food, 
the glovers and toon Athura do valuable eervics u 
destroyers of aoxioua ineeott, wfaUq all the members of the 
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group are of epeclal Interest from an wsthstiq pofait 
view Detajla of the distribution and mlgratlooa ot tbt 
varloua spedee form the bulk of the pamphlet* 

In the October Issue of the Irish HaturaUst Mr A 
Winiams directs attention to the presenM of eandedldgs 
during the last three years on the shorA of Dublin Bay 
throughout Juh^, a month when these birds ore geoerally 
supposed to be residing In the fqr north for the purpose 
of breeding These July birds are evidently non-bmdert— 
either old or barren—but It has yet to be determined 
whether they remained In Ireland when the bulk of their 
kind winged their way northwards, or whether they were 
the first of the main body to return south* During thdr 
sojourn in Ireland these non-breeders undergo a oooslder- 
able change in plumage They have been found With 
the red colouring entirely absent, and also the soft grey 
margins of the feathers, which conceal the nuptial plumage 
In spring, completely worn away, and In some Instanoes 
the ruddy coloration faded out, causing the birds to pre¬ 
sent a totall) changed and misleading appearance." 

Thb Manchester Museum is one of the most flourishing 
of the provincial museums in this country, and its report 
for the year 1909-10 Is good evidence that there has been 
no falhng off in Its usefulness and no dlsporitlon to Inter¬ 
fere with its healthy and regular growth During the 
year Mr, W M Tattersall has succeeded Dr* Hoyle as 
keeper of the museum The number of additions to the 
oollMtioas has been large In every department, and the 
library has been considerably strengtiwned during the 
year 

Tub flrtt Issue of the Aratufalift, the journal of the 
Natal Scientific Society, has been received We under¬ 
stand that this scientific periodical Is the only one of its 
kind published in South Africa It Is edited by Mr R 
Denley James, and, in addition to containing the sodety's 
transactions and proceedings, Includes several aitlclM. 
Among the latter may be mentioned notes on the life- 
history of the Fseudaersea by Mr A* D Millar, and a 
short note on the Ixodldm by the editor The syllabus of 
work which the society hopes to acoompUsh during the 
present session shows that mo^t branches of sdeoce are 
to receive attention, and that already the society has 
received gratifying support 

Tim decay of building stones was discussed by Dr 
Tempest Anderson at the recent Museum Confowice at 
York, and his address is published la the October number 
of the Museums Journal After showing that stone^ecay 
is not due to wind action, the opinion is expressed that 
" It la not a surface action at all, but, 1 believe, a decay 
or rot affecting the substance of the stone, and, like other 
decays and rota, Is in every probability caused by the 
action of some low organism, like the moulds and fungi 
which rot wood, canvas, and other viegetable materials. 
About two years ago, to test this view and endeavour tp 
find a cure, as all efforts based on the abrastoa or cbaudcal 
theories had failed, I had affected stones treated with 
venous germicides, arid the stones havd' slnoe best 

rsilsted the decay were those treMetf' with sulphate of 
copper (5 per cent solution), bichSoiido of*mercury, and 
creosote" ’ ^ , 

Thb specimens of beaked wtaalcfl (SUpbUdie) In tha coUse- 
tUm of the United States Natlonid Aussum form the 
subject of a profusely Uhistrsted monogroph, by Mr. P. 

True, pubMshed by the SmitbsonliMi Inatituts ae/BuHotiA 
Nbw 73- On meoounc of the ra^ of thees ce tociini H '' 
emluslvei of ooucse^ of the bo tt le n s se d wh ol e ■■ 
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wcptiortfcl T«lue to the ptudentf of the group, 
Mtt'' pactlculcrly cinoe the US Nodonal Mueeum 
ppmiMt 90 far OB the author could aaoertaln, about one- 
foMh ^ ^ whole aTalfable material Of the genera 
M mflptodgg, Zl|diluat and Berardiua, Mr Irue could find 
reobrda od onfy aSout one hundred apecbneoe in collections, 

wUch more than half belong to the first genua, 
BqnUdiaa being known only by about fourteen examples 
Tlw aMt important addition to our knowledge of the 
g roup In recent years waa the dlaooYery of representotlvee 
of att three genera at Bering Island by Dr Stejneger, 
two of these being regarded as distinct species, one of I 
which was named in 1S83 and the other in 1885 About ] 
aU years ago It was sscertalned that the range of the 
Bering Sea forms extends to the eastern North Pacific 
After a descriptive catalogua of the specimens in the 
Washington Museum, with notices of some examples in 
Other American collections, the author concludes his 
menooir with a list of the recognisable existing species of 
the group Inclusive of the two representatives of 
Hypero(idm« this list embraces thirteen species 

The Noveniber number of the Qua^Urly J&umal 0/ 
Microscopical Science (vol Iv , part W ) contains a very 
Interesdag paper by Mlsa Munel Robertson and Prof 
B A Minchin on the dlvioion of the collar-cells of the 
calcareous sponge Clathrmm eortacea It appears that 
these cells multiply by longitudinal fission, the division of 
the nucleus being accompanied by a typical mitosis The 
chief Interest attaches to the behaviour of the ** blcpharo- 
plast ** in this procem In the resting cell this organ 
appears as a ** basal granule" In connection with the 
flagellum, in mitosis It behaves as a typical ** centre- 
some,*’ dividing into two parts, which cave to he at 
opposite poles of the nuclear spindle Each of these 
daughter centrosomes becomes the blepharoplast of one of 
the daughter cells, snd a new flagellum grows out from It 
Around each new flagellum a new collar develops, the old 
cottar and flagellum of the mother cell completely dis¬ 
appearing The authors discuss the bearing of these facts 
upon the vexed question of the Interpretation of the 

klnetonucleus " in trypanosomes, snd conclude that the 
Istter is a true nuclear body, and not a blepharoplast or 
ceotroeomei 

The destruction of agricultural plant pests by chemical 
means is reviewed by Mr H C Long u Knowledge 
f (November) The practice Is based on direct experiment, 
as plants differ considerably In their resistance to chemical 
•olutioM, thus charlock and dand^ns are readily attacked 
^by a c op per sulphate sohitloa, while Cnfciii orvenrij and 
clover are much more reiis^t. According to BoUey, 
shepherd's purse. CameUima eativ^g chlckweed, corn-cockle, 
bkidveed, and piantain are all nmdnable to tiiemical tieat- 
iMit. whereas sow-thistle, 9 r 0 fmu eecMUmu, wild oats, 
and ooucdi grass cannot be effectively controUeiL The 
"aOCliOr Arects attention to the detirablHty of carrying out 
qyitematised experhnenU In dlffermit parts of the country 

Am account of the Arnold Arhocetum, well known by 
name to British boCanists, Is cootrlbutad by ^ ^ J 
Bean to the JTsw BnOMc (No. d). Situated in a suburb 
of Bodton, U.S A., snd extondfaig over soo acres, It is 
noted fbr the large eottectlon ol trees and sbnibe In which 
ftorOt-eato Am a ricy and north Asiatic spe ci es predominate 
. A otoritod iSBtufer la dm ai*boretMci Is the grtiund cover of 
Ihniba U.place of grass aiwtod the tvses, various speelas 
if VbtoWaiu, Astsr, MKto and other oirtbe dbmbs are 
mpwm in tUe Wi? Mr, Bmu peye 1 werm tribute to 
Erector, Prof C. S Sargent, for the excel- 
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lent work that Is being carried on, one of his greateto 
Caaka hat been the ehichJadoo of North American specie* 
of Cratesgus, of which specimena from type plants occupy 
15 aerta A mooiunental work was previM by the ** Sflva 
of North America," In fourteen volumes, and an oth er 
maseive publlcatkHi that will shortly appear Is a btbUcH 
graphy of treea and ahruba of the world Inddsntallf, Ch* 
BuUeHn contains evidence of cordial cooperation b etwe en 
Prof Sargent and Kew in the publication of a hit of new 
ipeciM of Impatlens from China, forwarded to Sir Joseph 
Hooker by Prof Sargent for description 

Tns report of the chief inspector of mines of the- 
native State of Mysore for the year 1908 has }ust been 
issued, and affords satisfactory evidence that mining opera¬ 
tions are being conducted here with energy and skill as 
well as with due attention to the safety of those engaged' 
in the work. A small amount of manganese and chroma- 
ore la faeteg raised, but the principal mlrnng operabont 
are, aa heretofore, confined to the Kolar goldfield The 
report ahowe that thera were ten companies at work, of 
which seven were producing gold, the value of the bullion 
produced being just over s,ooo,oool sterling, or almost 
exactly the same aa In the previous year The quartx 
raised contains gold to th«f value of just about 3I per ton, 
the working costa amounting to about one-half of tins 
figure Elaborate tables are attached to the report, those re¬ 
lating to t'ccldente being especially interesting The accident 
deatiKBte is given as 4*70 per 1000 persons employed 
below ground, a figure which, though necessarily varying 
a good deal from year to year, shows upon the whole a 
downward tendency A comparison with the simitar figure 
for the Transvaal goldfields is decidedly In favour of the 
Kolar field, although In the Transvaal the accident death- 
rate per 100,000 tons of quarts treated is fees than in 
Mysore, due to the greater efficiency of the Kaffir at com 
pared to the Indian miner In the Mjrsore there are 
about 4000 persons employed (or each ton of quarts 
crushed, as against about 1000 in the Transvaal A good 
deal of apace In the report la devoted to a discussion of 
tile “ alr^laits and quakes," or violent bumps of ground, 
due apparently to the sudden relief of the strains in the 
ground aa mining proceeds. These bumps have caused n 
good many serious accidents, and up to the present no 
means of preventing them has yet been suggested It Is 
to be hoped that a further study of this intricate question 
may lead at any rate to a determination of the conditions 
under which they are likely to occur, this being the first 
step towards taking meaaures to minimise the dangers 
resulting from them 

On assuming his extraordinary profetsorsbip at the 
National University at Utrecht, Dr E van Everdmgen 
delivered an interesbag address, on October 17, upon 
'* The Third Dimension in Meteorology " The establiih- 
ment of a separate chair for meteorology was, he thought, 
an admlasfon that it was now considered worthy of taking 
a place among the older sciences If we inquired In wbat 
I direction It had developed in the last tweiky years, the 
answer imdoubtedly was, in the thud dimension height 
After glanriog at the history of meteorology from the 
earliest times, h* referred to the great Importance of Buys 
Ballot's work In Investigating simultaneous weather con¬ 
ditions and in formulating his taw of the relation of Wind 
to alr-pressurs, wMeli is stU the corner-stone of practical 
meteoffology, and had Infuasd new life Into the subject. 
He discussed In oonriderahle detail the various mstttods 
empiloyed, and the valuable nsults obtained In the investi¬ 
gation of tlw vppsr olr by (1) manned balloons, (s) Ititest 
(3) optivs baBom; <4) registering ballom (wtth iBStrp* 
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mpnts), and (5) pilot ballooni (without Instruments) The 
usG of Assmann’s asf^rfttlng-psychrometcr m manned 
balloons, and his employment of rubber both in rcfilstering 
and pilot balloons In lieu of paper, have proved of the 
greatest \a1up Ihe author shows that much new light has 
been thrown upon questions relating to the general circula¬ 
tion of the atmosphere by the Important discovery of the 
Inv^^rMons of temperature at great heights and thi exist¬ 
ence of the isothermal layer, not only in our latitudes, but 
also in polar and tropical regions At moderate heights 
these Inxcrsions play an activa part in thunderstorm 
phenomena 

Tub October number of JItmmel und Erd^ contains an 
acrount of a popular lecture on the present po*4iUon of 
wireJcss telegraphr, delivered six months ago by Dr Karl 
Streckrr, of the Imperial Post Office, Berlin ITie account 
is well nlustrated by diagrams, and is one of the best 
popular introductions to the subject wc have seen ihe 
author commences with the up-and-down oscillations of a 
Weight suppoitod by a spring, and the property such an 
nrrnngement has of setting In oscillation a similar nrrangf*- 
ment suspended from the same beam as the first By 
simple steps he passes to the oscillations of electricity in 
two conducting rods separated by a spark-gup, and to the 
wn\ in which n duplicate apparatus at a distance will 
pick up the osciltatlons The defects of the earlier 
apparatus are explained, and it is shown how In succession 
the means of detection of the oscillations and the means 
of producing thorn have been improved by the Introduc¬ 
tion of the coherer and by the utilisation of the oscilla¬ 
tions produced by a cooled electric arc Fven tho problem 
of prnacy is not overlooked, and it seems the author 
considers ropid ond prearranged changes of frequency of 
the oscillations as the future solution of the difficulty 

Tire discovery by Messrs Cotton and Mouton three 
yrar<i ago thot n liquid may be rendered double refracting 
hj the action of a magnetic Held redirected attention to 
the Kerr effect, and ui a result we now have thrones 
wrhich attempt to explnin both efTects Prof Voigt m hts 
"Magneto- ind Elektro-Optik" traces them to a direct 
effect of the electric or magnetic field on Ihe electro¬ 
magnetic oscillations which constitute light, while Prof 
I Natanson, in the Juno number of the Bulletin of the 
Acadeipy of Sciences of CracQW, treats them ai due to 
thr directive action of the field on the electrons oscillating 
withm the molecules In the September number of I e 
/fadiam Prof Lang^win extends his theory of magnetisa¬ 
tion as to cover the two effects According to him, the 
inolrcules of the liquid have axes along which thr polnrl- 
■uilon IS an electric, and the magnetic moment m a 
magnetic field have values which differ from tliose m 
dhet turns at right angles if:,olopropv of the molecule 
once secured, either on Prof Natanson V or Prof 
I^angetin’s thL^iM, the Investigation of the pffrets proceed 
along tines similar to those of Dr 1 H Havelock’s 
Roytfl Society paper of 1907, and leads to results in agrees 
Oieni with ol^ervatlon—that the amount of the double 
refraction Is prcportlonal to the square of the field, and 
the dispersion Is expressed fay Cauchy’s formula 

An Inteieffttpg poper on the development of rood loco¬ 
motion In years wss read by Mr L. A Legroi at 

*tho Institution of Mechanical Engineers on hnday, 
T^ovember ^8. 1| b difficult to realise the enormous In- 
crease use of the cycle both lor pleasure and busl- 

desr yniqiOfli. It fe estimated that one person In 

every fifteen of the entire pOpjuUtion of the United 
Kingdom is a cycllat. Pos^ bffice cycles cover a distance 
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of 10,000 Allies per annuiri per machine The tottfl number 
in use for postal purposes is 11,400 It Is noteworthy Uiat 
in the total Jtiileage which has been run since the service 
was instituted, viz about 600,000,000 miles, no fatal 
accident has occurred by the failure of any portion of a 
bicycle The author estimates that the varloUa ifubllc 
service horsed Vehicles in r..ondon will become extinct as 
follows —the horse-tramcar at the end of 19za, the horse- 
omnibus at tho end of 1913, the hansom cab at the end 
of 1913, the four-wheel horse-cab before the end of 1931 
The poper contains many useful suggestions regarding the 
management of traffic in London streets 

An illustrated artitlc on the removing of the wreck of 
the Quebec Bridge appears in the Engineer for 
November 18 ITie contract for clearing the site was 
awarded last December to Messrs Charles Koenig and 
Co • of Quebec, and about half tho quantity, viz 5000 
tons, hns now been removed \ large amount of cutting 
has had to be done, and the choice of either dynamite or 
oxyac6t\lenc for cutting a member Is governed very largely 
by local conditions Where the latter method has been 
used to greatest odvantago has been In cutting up the 
heavy chords and pasts into pieces that could bo handled 
by the derricks, whitli have a capacity of not more than 
10 tons One web, 4 feet 6 inches deep, with a section of 
190 kq ive inchds, was cut in zo^ minutes with a consump¬ 
tion of iiZ cubic feet of gns In cuttihg oyobars it was 
found that wltli a stream of pure oxygen gas one square 
inch of metal could be cut, on an average, In 5I seconds, 
with a consumption of 04 cubic foot of gas, at a cost of 
13 cents for the oxygen gas Since the beginning of 
operations some 50,000 ruble feet of gas have beei\ con¬ 
sumed, or an average of 10 cubic feet per ton of material 
removed 

Mbssis Schott and Grs, of Jena, have sent us a copy 
of a well-llluBtratcd catalogue of tlie new Jena glass 
laboratory requisites they are now in a position to supply 
Extracts are published in the catalogue from a report from 
tho Imperial Physico-Technicnl Institute, Cha^lottenburg, 
made after subjecting the new ware to various tests, and 
they indicate that these requisites, in comparison with 
older Jena glosses, have an increased power of resistance 
to sudden changes of temperature combined with a reduL- 
tion of the amount of alkali given off into aqueous fluids 


OUR ASTRONOMICAL COLUMN 
iHB Total Eclipse op thx Moon, Novbubbb x 6—Not 
for many yean have the conditions for observing a total 
eclipse of the moon been so generally favourable as they 
were on November 16 Reports from all over the country 
show how generally they were taken advantage of and 
appreciated, although, of course, no details of special 
scfentlfic interest are ye^ published Several meteors were 
Njbaerved before and during the eclipse, Mr £ A. Martin 
having observed one at 6n 55m p m. from South Nor¬ 
wood Its path was from north-west to south-east, its 
colour reddish-yellow, and It was especially noticeable bv 
reason of Its qxtremely leisurely movttnent Two fa^nt 
meteors travelling In the same dlre^ioh were seen fropi 
Gunnenbury during the eclipse. Madam de Robeck, 
writing from Naas, Ireland, states that the eclipn was 
A beautiful spectacle, and that aaw three meteors 
One of these was a fine ipecimert, which travelled In a 
south-vmterly direction from an apparent radianft }ust 
below the eclipsed moon The penumbral shadow was 
barely discernible until after 10 p m , when the relative 
darkling of the soudi-eart Unlb could be detected. A 
slight flattening of the limb a |y eB red to taks place 
minutes before the actual riiadov wM be lesn 
dteCf and throughout the ecUpee tite vartdia pnu bmint 
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loMT ftilura wer« reMlUy dlttingulihable through the 
4 eap copper-coloured shade During totality the relabvo 
brightnees of the limb was also noticeable, a thin ring 
appearing to encircle the darkened disc The beuuty <9 
tbs pbenomenoA was considerably Increased by the appan- 
tloa of previously unseen stari, notably the Plel^es, 
when the eatreme brightness of the moon was rtKliRcd 
It is gratifying to notice that the new S-ini-h equatonol 
of the Binmngham University Observatur> was employed 
bv Mr Fournier in taking tome fifteen photographs of 
the ecDpsed moon during the various phases of the eclipse, 
exposures of from one to thirty seconds were given 


Cbkulu'b Comet, 19100 —^Numerous observations of 
the comet discovered by Dr* Cenilli on November 9 appear 
in the supplement to No 445a of the istronomische 
Nachnehten As seen by Prof nortwig at Bamberg on 
November 11 the comet was of the tenth magnitude, 
round, s' diameter, and had a faint condensation 
From observations made on November o, 10, and 11, 
Dr Ebell has calculated a set of elements and an 
efdiemeris, and from the former It appears that perihelion 
passage took place on September 15, at present the comet 
IS about 95 million miles from the earth, and Is receding 
'at the rate of 720,000 miles daily Apparentl) It is rri\ri¬ 
ling nearly due south through the southern limits of 
't'auniB, as shown by the following extract from iht 
ephemerU — 
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-• Selenium Photometry or Stars -^A paper of mon than 
usual Interest, In which the author discusses at If’ngth 
his measures of Algol, made with his selenium photo¬ 
meter, la contribute by Dr Joel Stebbins to No 
vol xxxll , of the AtirQ^yiUal jimmai The photomeiir 
was attached to a la-inch refractor, and was kept at a 
uniform temperature of C or lower, the golvanomeUr 
current was kept working continuously, and between cuih 
ten seconds* exposure to a star the cell was rested for 
about a minute In order to recover, a and I Persei were 
used os comparlNons 

Under thfie necessary conditions very careful <>bsprvn- 
tlons were made, and Dr Stebblns considers that the 
results show the method to be capable of greater uccurac) j 
than is attained in visual obsej^atlons Among manv I 
interesting results accruing from the work, the following 
toll for special mention The companion gives more light 
than the sun, and is much brighter on the side turned 
towards Algol A secondary minimum, some thirty fivt 
hours after the principal minimum, was detected, the 
variation being only o-o6 mogmtude The discussion 
indicates th^c the radius of the companion is 1 14 that <if 
Algol, while the limiting densities are 012 and o*iH of 
tlw sun's density respectively The total period comc> out 
as 68>8i6h , and the duration of the eclipse as oSh Ihe 
greater luminosity of the one sWe of the companion, which 
appears to rotate and revolve in the some time, m'i\ be 
accounted for by supposing that It Is intensely heated by 
radiations from the primary, this Is In general agree¬ 
ment with Dr Nordmann’s suggestion that the tempera¬ 
ture of Algol, as measured by his method, is great enough 
to raise the surface of m satellite to Incandescence , 
Taking the parallax of the system os +0^' and the 
sun’s magnitude as -26-6, the totaJ light of Algol in 2r> 
the total Hght of the faint hemisphere of companion is 
17, ahd of the bright side 3-0, uU would give stellor 
mkgnitwles of as, 5 2, and ^ respectlvety But if 
Kaptayn's adopted value for the parallax, -i-0'029', and 
his magnitude of the sun, -afri, employed, these 
hrightm^OM become, r e sp ect i vely, 240, 16. and afi times 
that of the sun 

Mof^ ocher points, such aa the density, magnitude, and 
fbrm m ths system of Algol, are also discussed 4 n Dr 
StrtWnrt papdr ' 

Tift SoooLAK Accsluiation or THE Moon’s Mean 
MmIDN No 4454 of Che Aitnmomisehe Sackrichten 
w, IMtn firyaot advances iht tentative suggestion that 
44^ SlBidgr Moelaratioa of the moon’s mean motion may 
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be due to the accretion of dust " from Interplaneiaiy 
space by the moon and the earth lie 0nds that a deposit 
of 2 mm of ** dust " per century on the lunar surface 
would. If the density or the ** dust ” were equal to the 
mean density of the moon, account for about 6* per 
century in the moon’s longitude, a deposit on the earth 
would also be reflected In the longitude of the satellite 

It Is also sugMted that uniform distribution of the 
** dust '* Is impi^able, hence Irregularities would accrue 
If the earth does collect sufficient dust " In this way, its 
rotation period would bo affected IrreguUrlv, and 
astronomy of precision would obviously be confronted by 
a senous difficulty 

Photoooapiuc Magnitudes of Srvrnty-oxb Pleiades 
Stars —From the cxtra-focal Imageb imwoKsed upon thir¬ 
teen plates taken eorly In March last, Herr Adolt Hnatok 
has «termined the photographic magnitudes of seventy-one 
stars In the Pleiades group, and now publishes the results 
in No ^49 of the Astronomuche Nachnehten Ihe 
photographs were token with the 14-inrh pholograpt\lc re¬ 
fractor of the Vienna Observatory, 10 mm inside the 
focus, and the author publishes an Interesting discussion 
of the results and the method when by they were derived, 
an especially interesting point discuvsed is the effect on 
the apparent magnitude caused by the distance from the 
centre of the plate 

bLEMENTfl AND NUMIIERH OP RECENTLY DiKCOVEVRD 

Minor Planetb —Prof Neugebauer publishes, in No 
4454 of the Aetrononuschf Nachnehten the elements und 
IMrnianent numbers of eighteen minor planets discovered 
during 1900, the last number allotted is 691, so that the 
total number of discoveries must, by now, be well above 
700 


A NEW THEORY OF IHE DESCENT 
OF MAN^ 


'T'HF first of the memoirs referred to below relates to 
^ the discovery of a m w Palaeolithic skeleton, and 
contains a careful report by Hauser on the excavation, 
along with a critical description of the skeleton and a 
comparison of the some with other known types, more 
especially with the Neanderthal man, from the pen of 
Prof Klaatich 

The conclusion arrived at is that the Neanderthal man 
and the Aurignac man represent two entirel> different 
types of mankind 

According to Hauser's report, the skeleton of the 
Aurignac man was found early in 1909, at the P ilneoluhlc 
site of Combe-Capclle, not far from Montfcrrnnd (Peri- 
gord), at a depth of 154 m in a typical Aungnactan 
stratum, as was clearlv proved by the artefacts found 
with the skeleton Thr skeleton lay under a rock shelter, 
and was almost comphte, the only imperfections being 
due to the displacement of certain parts by overturned 
maiues of rock As to the position of the body, the knees 
were strongly bent and drawn towards the head, the feet 
Were also drs^wn together In a way which suggested a 
squatting position After the whole skeleton had been 
removed, It was evident that the ground had been artificl- 
allv prepared for the burial of the dead There were 
found In the grave rypicsl Aungnacian artefacts of beau¬ 
tiful form, and perforated specimens of Nasaa retienlata, 
n small marine snail, these articles being evidently intended 
for grave finery The mode of bunal showed the high 
state of culture of the Aurignac man 

A glance at diagrams of the Neanderthal and Aurignac 
skulls Is sufficient to show the sms Iter breadth and more 
considerable height of the latter as compared with the 
former Klaatsch directs attention to the stronger arch¬ 
ing of the forehead of the Aurignac man, the greater 
bregma an^ and calottic hi iglit, both according to 
Schwalbe’s system os well os his own, the calottic height 
measurement of the Neanderthal ekuU is 40-4, while that 
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c( the \urlgDac ekull it 5445 Th« excetclve promin- 
•trtct of the Neanderthal ■kuli in the frontal r^km is 
abtent in the Aurlgnac tkiUlf In which there Is no oevalo]^ 
ment of an undWiM torut supraorbltalU. Correspondintf 
differences between the Aurlgnac and the Neanderthal 
skulls are found in Che posterior region The marked 
separation of the torus occipitalis trans\crMit into a right 
Old left half* which characcorises the Neanderthal skuU, is 
completely wonting In the Aurlgnac skull, of which the poa- 
tenor regum exhibits a quite remarkable conical extension 
The place corresponding to the transverse inion prominence 
<o( the Neanderthal type Is occupied by a sharp transverM 
ridge. The region of the planum nuthale I}ing below this 
shows a slightly hollowed surface 

In adults of primitive types of men, the sinus trans- 
versus docs not coincide with the Hnea nuchoe superioTi 
MM in modern Europeans. This condition is found both 
in the Neanderthal and in the Aungnac akull, It is, how¬ 
ever, not to be regarded as evldance of an affinity bctweeti 
•these two races, but merely as a character preserved from 
a common primitive condition 

In the temporal bone there is, in the case of the 
Aurignac man, a considerable protuberance of the conical- 
shaped mastoid, which contrasts strongly with the broad, 
low mastoid of the Neanderthal skull 
Ihe ravlty for the origin of the posterior belly of ths 
Agastric muscle is, in the case of the Neanderthal skulls 
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dSpy, Mousder], wide and flat, and mokes Its appearance 
behind the mastoid In the Aungnac skull the digastrlo 
groove is narrow and slight 

The nmpanlcum is, in the Aurignac skull, of remark¬ 
able delicacy, but Is of considerable thickness both In the 
MouetUr and Spy remains (Neanderthal type) 

The formation of the f^al bones oJm shows quite 
fundamental differences in the two types 
A fuller discussion of the anatomical detoils of the 
skeletons is outside the scope of a short article, and for 
this the reader is referred, especially as regards the J 
•anatomy of the extremities, to die original memoir ' 

The second memoir loys claim to the widest Interest, 
eepeciaUy as regards Its ooncluskms about the general 
biology of man, and promises to open up new paths for 
'tbo study of ths morohologlcal details of the skeletons of 
tbs prlmatss. A series of special morphologlcsl results 
leads to tha dlscovciy of a psrallel betwmn the differ- 
wQOsi of ths Abrignae and Neanderthal men, and ths 
dlfftrencfs of tbs gorilla and orang-utan 
These'Considerations deanand especially a rigid separa¬ 
tion of accidental convMBnce phenomena from such 
diaracterlstlcs W morphotopeal d^ails which roust have 
bsan V%erveo by hera^ ahme, rince they have no 
^moM^obls eonnecdon with funoHonal adaptations 
" The fxtWnal fessmblanoB of the orang, of the goritta* 
mnd of man !n tfaa siq{ittal and occipital crests Is a con- 
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vsrgaaee ph en omenoo. It is to be ngarded as oudi hfh 
cause it Is csaentially a superficial resiimblsire, aoA , 
exhibits great differences in its mode ■ of eriglm Fbr 
example, the temporal muacles have left their ^spriat 

on quite different parts of the sides of the ikulLniBai 
which It is to be Inferred that before the begiiuibig of 
this process the two skuU forms were uodouhtedly 

different, the orang having a higher forehead and M 

smaller supraorbital prominence than the gorilla. 

On the other hand, Klaatsch finds in the ratio of tha 
longitudinal and transverse diameters of the bi^ of dur 
humerus a morpbotogical character whlrit Is liaportaot 
for the determination of affinities We can here select 
only a few of the numerous details whl^ serve as 
vouchers for the affinity between the orang and the 
Aurlgnac man on one hand, and bet w e en the gorilla 
and the Neanderthal man on the other 
The spina tuberculi majoris and the sulcus inter- 

tubercularis of the humerus in the case of Aurignac man 
and the orang run almost straight down, while in the 
case of Neanderthal man and the gorilla th^ both describe 
a medial convex cum The peculiar reuA Insertion of 
the pectoral muvie is common to the hfoonduthal and 
the gorilla On the tibia, the relief of tha posterior 
surface of the malleolus—the grooves for the flexor 
muscles—is deeper m the case of the orang than In the 
case of the gorilla, the same distinction holds between 
tht- Aurignac and the Neanderthal On 
the frmur the trochanter minor in the 
rase of the Neanderthal and gorilla is 
furthir down the shaft, and proiects 
more lnward<«, while In the of the 
Aurignac and the orang it projects 
backwards The Aurignac-orang 
exhibltb also In the distal part a ol^ 
tinctly projecting, obliquely deecendlng, 
rnsta Intertrochantenca, in tm 
Neanderthal-gorifla typo there occurs 
that weakening of the ridge above the 
trochanter minor to which Klaatsch 
has already directed attention in the 
Neanderthal femur 

The shaft of the Aurignac femur is 
remarkable for its extraordinary 
straightness, and ws find the aame 
character In general with the orang 
in contradistinction to this is the for¬ 
ward convex bend of the Neanderthal 
and gorilla femurs 

Klaatsch supports his theory ^ 
many more morphological details CfiT , 
sped b 1 1 n cerest are tha oongruen 
phenomena which are shown oy 
iurve diagramb of the tibia toe 
between Aurignac and the orang and the goriflm an 
Neanderthal, as well as the similarity of the shaft pro?^ 
portions of the tibia of Spy and the g^itla 
An these details show that there exists an affinity In 
Important mon^logicol details between the Aurignac man 
and fhe orang-utan and between the Neanderthal man 
and the gonlla, and that this does net rest only 00 the 
general Impression produced by the graceful and s l eg der 
appearance of manv of the parti of the orang told 
Aurignac as contrasted with the rough and thick-set buiH 
of tiw gorilla and Neanderthal. 

These considerations unfold to us promising views of 
the coming problems of anthropoldgy, and throw new 
11^ on our present conceptions of me phykgeqy of tiu 
human race From a study of toe osteolo^cal details 
we ore driven to the conclusion that at a very early epodi 
there branched off from toe nrinptlil oommon mats of 
eor fererufiner»--PropIthecantDrQiil, os lUaateril calls 
toem—a great western stream and a great eastern stream 
Inside each of these groups new ■egregatfons' occurred 
whidi led partly to the formation of races of aothropold 
find partly to the formation of races of men. 

The anthropoid apes are to be regarded as representing 
the 'unsQccesshil attorapu and datocs ffbrward fcw aida the 
goal of the definite creation of Aw humOW rms—sdk 
soerged branches of the primeval humaalty wUdi/ 
adapting thwnsclves to special eondltioiW' of Hfib 
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^ rtrtHijltri In the ttruggl« for enUtwice to tacriftce 
lii^ortiot pwti of th^ oi^^iutkm, while more 
fitoured oobeterol branch, In quiet progreselve evolution, 
de vtloped Info n human race. » 

a new kind of diagram Klaatsch endeavourc to 
ehwiMote the dlitrlbutkm « tiie human meet and the 
aAtmpold apM The femur of Pithecanthropue fizec ite 
petition In the neighbourhood of the eastern group The 
chlnmanee la In many reapeett further removM from the 
gbrOla than from me Nednderthal man The African 
raeea oxMblt aome affinlHea with the Neanderthal type 
Aa to the eastern people, the almllarltlea between the 
aku|la of young oran^ and the akulla of Javaneae, which 
i m p r e a ae d certain authora, require further inveatlgatlon 
With the help of hii new meory, Klaatsch promisea ua 
g new Interpretation of single plecea of the alluvial find 
of Kraplna, aome of theac ap^rently belonging to the 
AiuigpBc type and othera the N^eanderthal type 
Of nil earlier finds, the akeletal rmnalns from Galley 
Hill, Kent, have the greatest afllnlty with the Aurlgnac 
man Less certain ore the affinities of the skull from 
Engla. A new comparison of the other diluvial and earl) 
prehlstmdc finds from the point of view of the new theory 
appears to be highly desirable 

RicnAiD N Weonih 


MINERAL PRODUCTION OF INDIA » 

'^HIS quinquennial review of the mineral output of 
^ India la probably the laat ofi^ial publication of Sir 
Thomaa HoHand in hia capacity as Director of the Geo- 
lo^cal Survey of India, and it la especially appropriate 
that this should be so, seeing not only that he originated 
this most useful form of publlahlng the records of Indian 
mineral production, but that he has been the first of all 
the directori of the Survey to recognise that the chief 
duty of this survey la to assist and encourage the develop¬ 
ment of the mineral resources of the country It Is an 
undoubted fact, to which the present report beori eloquent 
witness, that the mineral production of India increased 
during Su* Thomas Holland's directorship at a rate with 
which no prevloaa similar period of Indian history can 
show any comparison 

A gmoa at the records before ua shows that the last 
five years have continued the energetic developnient of the 
mineral resources of the peninsula, oa pointed out by the 
authors, it la practically Imposalblo to set up any un¬ 
exceptional standard of valuation, so that accurate com¬ 
parisons cannot well be looked for, yet, even allowicig 
for this fact, an Increase in the estimate value of the 
output from 3 « 4 S 5 i 565 f to 5,047,301/ In 1903. and 

from this figure, again, to 7,880,832! m 1908, is a clear 
proof of a steady rise In the exploitation of these important 
resources of our Indian Empire Of the total value thus 
assigned to the prodifttion, about two-thirds are mode 
up ^ two Items, gold and Qoal, the latter being now by 
far the more Iniportant, in 1903 the value of the gold was 
near^ twice that assigned to the coal, whereas in 1908 

the latter figure was about co per cent greater than the 

former The gold output has, m fact, remained just 
about SUflonary during the pm-M under review, the great 
bulk of it ixMnIng, as hitherto, from the Mysore mines 

The Important Increase In the coal production is perhaps 
one of tiie most satisfactory features indicated in this 

report; from ift million tons m 1884, the output rose 

tttedl^ to 81 millions in 1905, and then more rapidly to 
naarfy fj miniuns In 1908 About 90 per cent of the 
eptlre output comes from Bengal, and about 50 per cent 
mih e single coalfield, nam^, Jherrla, which Is now 


tbsf occur In the Damuda series of the Gondwana system, 
imeh haa always been looked upon as of Mesoeola age, 
^ Lower Oondwanas being classed as probably of 
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Trlattlo and the Upper Gondwanos os probably of Jurassic 
age, thus moklM the coal-bearing formations much younger 
than those of Europe On palie^tologlcal evidence, it Iq- 
now poetible to a ss e rt that the Lower Gondwanos ore 
PabsoBoIc, and *'certainty not younger tiian the Upper 
Carboniferous Thus the Indian Coal-measures are not 
much younger then, and may even be of the same age as,, 
thoae m Europe ” 

The only other point of especial importance Is, In 
contradistinction to the first one, a purely economic one». 
namely, the fact that within the period under review the 
first battery of bye-product coke ovens has beim erected on 
an Indian coalfield, namely, at Girldih 

During the five years to which this report refers the 
number of persons engaged in coal-mlnlng has Increased 
from 93,740 to 139,173, the numbers of those at work 
underground being respectively 64,969 and 83,164 The 
output has thus risen more rapidly than the number of 
persons enmloyed, showing an increase In efficiency m tlie 
workers The output per person empkyed hat risen from 
88<6 tons In 1904 to 988 tons In 1908, and per worker 
underground from 136*4 tons in 1904 to 153 5 tons In 1908 
The mciency of the Indian worker is thus approximately 
one-third of that of the worker In the United Kingdom, 
as Is correctly pointed out in the report, this figure does 
not property i^resent the ratio of labour efficiency, because 
In India a great deal of work is done hand whlrh in 
the United Kingdom is done by machinery, simply on 
account of the cheapness and abundance of labour In the 
peninsula The death-rate from accidents has shown O' 
marked tendency to increase during the last five jesrs, 
but it is not possible to say whether this fact is due to* 
the increasing depth of the mines or to accidental circum¬ 
stances, Its average over the five years 1904-8 is 0*98 
per vooo ftersons employed, or 10*3 per 1,000,000 tons of 
cool raised, the corresponding figures for the United 
Kingdom In 1906 were 1 39 and 4 37 respectively 

Another mineral that now bulks largely In ^e mineral 
production of India is manganese ore, the output of which 
shows a veiy marked Increase, namely, from 150 190 tons 
in 1904 to 674,315 tons in 1908 The output in this latter 
year was tb^t 338 000 tons less than that of the previous 
year, the falling off being due to market conditions, and* 
in no wise indicating that the productive capacity has 
reached Its jenlth and Is commencing to decline, on the 
contraiy, It may be confidently anticipated that the generar 
expansmn above Indicated wlU continue The Interesting 
economic question is raised whether It wouW not be pre¬ 
ferable to smelt a considerable proportion of this ore on 
the spot, and thus export ferro-mnnganese instead of 
manganese ore, seeing that about one-fourth of the sell¬ 
ing price of tiie ore represents the cost of freight, it Is 
obvious that the possibility exists of effecting a very con¬ 
siderable saving, and the question should well merit 
Investigation at the hands of the producers of manganeso 
ore. 

India Is of great Importance as a producer of mica, 
the Indian output being well over one-half of the world's 
total production Here again a great increase is to be 
noted, namely, from 33,164 cwt In 1904 to 53,543 cwt 
In 1908 

The production of petroleum, still almost entirety from 
Burma, has also shown an Increase, namely, from 
118,491,38a galloni in iqo4 to ^,646,330 gallons in 1908, 
even this latter figure Is Insufficient to supply the needs 
of the country, which imported about 70 miUlon gallons 
In 1908 

It may be fairly said that the above comprise the 
mineral products of most importance, there are, of courM, 
numeroue others, and in most cases these show a marked’ 
Increase In output It Is gratifying to find that the exer¬ 
tions of a scleatifie Institution like the Geological Survey 
are having such a beneficial effect upon the economic 
development of the peninsula, and whilst congratulanng 
Sir Tbomae Holland upon the success in this dIruction jmat 
has attended Ms tenure of the directorship of tim Geo¬ 
logical Survev. we may express the hope that this eju 
panskm of dba material Interests of the country wlr 
continue to bo the first care of his ■nccessors, with the 
same grat^yl^ results 
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SUENCE AND ENOrNEERlNG 

A T 1 meeting of the Junior Institution of Engineers on 
November 15, hir J J Tliomson, 1* R S , president 
of the asHOiiation, delivered an uddrcHs on tht relitions 
brt^L 4 .n pure tH 4 ence and engintinng iht distinction 
between them, he said, is one of aim, not of imthod 
1 he methods employed by the phisicist and the qualities 
of mind called into play in his invLstigatioiis arc to a 
large extent the some as those used bv the engineer in 
the higher branches of engineering It is not thi business 
of the physicist In his research! s to concern hininelf nt ill 
with utilitv Almost every advance in pure ph\$iis has 
been turned to account b> the engineer, the manufai turer, 
or the dot tor But nothing would be more duinstrous to 
the progress of engineering than that the workers in pun 
science should hnmjier thombihps bv rnnxidernhonh Ub to 
the unlit) of their work, <ir confine tiuir attention to 
points which have an ob\ious practical applii ition 

The province of enginei'rlng is to sur\f\ the facts known 
to science, and to select those which w eni to huvt in tlum 
the possibilitu^ of Industrial application, and then to 8tud\ 
and develop tin m from this point of >ilw' Thjs can often 
best be done in laboratories ntruhtd to works engaged 
In Active trade fhe suicesB of works’ labor itorles In 
Irermanv and the United States, and to n growling extent 
in this rountrv, In one of the moftt striking features 111 
modern InduHtnal developmcnl \ closer Tonne's timi with 

r mre science would be of the grentest strvire to inginttr- 
ng and commerce in this rountrv, and though strides 
have been made in this direction in nsrnt veais, Sir J J 
Thomson pomtod out we are still behind rierminv in thi 
importance we attach to pure science and in the eager¬ 
ness with which new disrovi rus are 'ipplied to iiuUisiriul 
purposes As nn instance, to judge from the number of 
“Thermos flasks" intl with, the manufacture of them, 
flasks must constitute n large and profitabli butuiuss It 
IS said, however, that none of these flasks is made m 
England \ct the Thermos flask is 111 English invention, 
being nothing but whit Is known to phvsicistH as the 
" Dewar vessd," which w is invenlexl bv Sir James Dewir 
for the purpose of storing liquid air without evaporation, 
and was described by him some veurs ago Although the 
discov eiry was made and flrst published in hngland, no 
English manufacturer took it up, hut left It to fore ign 
rivals to mokr it the basis of nn important trade 

It Is, he continued, the objeit of applied science to keep 
theor) and practice nt the same level flieorv and practice 
do better work when they are driven abreast rather than in 
random The more intimate the relation between the 
workers In pure silenc'e and those engaged in the applica¬ 
tion of science, the greater will be the opportunities of 
deepening the faith In science of the practical man Faith 
In the results of pure science is more robust in (lermanv 
and the Unltesl States than In this rountrv htrp we 
ciiltivotti more exclusively things which ripen quicklv and 
vield an immediate return upon the capital inveaiipd, and 
ore inclined to turn aside from projects which, though 
more profltible In the long run, will «o to spenk, take u 
long time before they come into bearing 


ZOOLOCy IN THE IMDi\N EMPIRE 

'T'O the I SeptLmbcT number of Spolia Zeylamca Prof. 

^ Punnett contributes an Important paper, lllustraled 
by two double coloured plates, on mimicry In Cevkm 
buTterfIlea, with a suggeatlon* a» to the nature of poh- 
morphuun Alter giving a list of the hitherto recorded 
Instances, which are relatival) numerous In comparison 
with the extent of the fauna, the author points out that 
this mimlcfy i« far less striking among the living insects 
than In muesum ^>tiditicni vw only la this difference 
apparent on the^nder surface of the wings when the 
Insects are at Vest, but it It still moce noticeable in the 
mode of flight, eo that with jvery Ultle experience the eye 
learns to dlstlogiiisb between the mimic and the mlinKk^ 
In the welKkSi^ OMb of Papik 9 pofyaf^s, with ita three 
phases otf fenSjea, one of which closely resemblet the 
male of the same spedes. while the second mknlcs the 
male of orfstoMuee, and the third that of P htetof^ 
both the‘4wo latftr bemg Inedible, while the find Is edible 
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^he author observes “ that though model and mimic may ' 
be readily distinguished at rest, whether with wugs ex¬ 
panded or closed, yet the resemblance between them may 
be sufficient to demve such enemies as attack them when 
flying Such, however, le certainly not the caee^ The 
mode of flight of P polyoies is similar for all three formst 
and U totally distinct from that of P hector and P 
antlolochtae 

After referring to the distribution of the three speaes 
and the relative numbers of the males and females of the 
different forms in various locabties, tlie author states that 
the facts “ am far from lending support to the view that 
the polymori^jc females of P polyoies hove owed their 
origin to natural selection in the way that the upholders 
of the theory of mimicry would have us believe “ 

For Prof. Punnctl’s suggestion as to the origin of poly¬ 
morphic females our readtrs tnay be referred to the 
original paper, as it is too long to quote, but It may be 
mentioned that Menilelism plays a part in the explanation 
Mimicry in other species, together with the natural 
enemies of butterflies in Cevlon, is likewise discussed 

In the same issue Mr fiLurge Duncker, after mention¬ 
ing that altliough the group is common m the fresh waters 
of India and East Africa, none has been hitherto recorded 
from those of Ceylon, states that during the summer of 
1009 he succeeded in obtaining examples of four species— 
one of whicJi is new—of pipe-flshes of the family 
Svngnathidic from the nvors ot that Island 

V\ ith the exception of one devoted to a South African 
frog allied to Rano corrugota of Cevlon, the articles in 

part III of the fifth volume of the Records of the Indian 

Museum deal with Invertebrates of various groups Among 
these papers iv one by Dr Annandale on a new genus of 
ps>chodld Diptera from the Himalaya and Travancore 
based on a minute <ipecics from Darjiling, described 
earlier in the present vear bv Dr Annandale as Dt^onema 
supersies , this now becomes BruHCtUo supersteSf while 
the new Travancore species is to be known ns A fraoan- 
conca In a second piper the same writer discusses the 
Indian scalpeltoid barnaetei of the subgenus Smillum, 
while in n third Mr S Kemp describes throe new Indian 

Species of the marine decipod f<e*nu«» Gennndns Most 

Interesting of all is in Article bv Mr C \ Pavla on the 
Inrvs of A common Calcutta mosquito, known as Toxo- 
rhynehites immisertcors It was suspected that these larvic 
f^ on the lorvw of another mosquito, Sief^omyia fasciata 
frequently found in water contained in earthen vessels and 
experiment has proved the surmise to bo true The larvse 
of T immtsencors feed, in fact, greedily on those of 
Stegomyia, “ and as S fasciala, the vctlow-fever mosquito, 
is very common in earthern pots round Calcutta, one Is 
in assuming that T tmmtsericors plays an 
important part in Its destruction, In a manner which 
would be of great moment in the event of vellow fever 
being introduce Into the country ’* R L 


TNE ARRIVAL OF MAN IN BRITAIN^ 

^HE address dealt with the antiquity of man as revealed 
^ in the g^logical record, and with the conditions 
under which Paleolithic man arrived In Britain In the 
Tertloir period the higher (Futherlan) Mammafia appear, 
en pltine HwluUon^ and afford the means of classifying 
it into the foUowIng well-marked dlvlsloni ^1) The 
Eocene, In which living families and orders appear and 
There are no living genera (a) The Miocene, In which 
there are living genera and no Hvlng species (3) 
PHocene, in which the extinct spedes ore prqxmderont 
and living species appear (4) The Pleistocene, ki which 
the living epeciea are preponderant, andt^the extinct are 
few In BumW, Palmolithic man apoeart is) The Prer 
hiatoiii;, in which there are no extinct species of land 
MammaDa, and man Is In the stages of cultute narksd 
by the use of NeoUtMc, bronie, and pre hi storic Iron imphf- 
ments (6) The Historic period. In which the events «tw 
recorded in hlitorv 

In this classiflcntlon the evolution of the Tertioiv- 
Mammalia takes the thspe of a gx^totfcal tree wnlfa. 


1 AMrsel of Ihs Hothy Hmortsl ♦'eHvpiM bejaa tfa RfiM 
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{ft thmtc hidden In the Secondary period and its branchea 
nnd twlM paaaing upwards through all the stages—a tree 
of life With' the living forms as its fruit, the ext^t species 
filllag up the intervals between the living forms, ond 
approximating to them in proportion as wie) approach 
nearer to the present dav In our search for tne first 
traces of man on the earth, It is obvious that wo cannot 
expect to find the most highly organised of the Mamnintla 
In any portion of the geok>glciir record where there are 
no other living mammalian species, or, In other words, m 
tho two earlier stages of the Tertiary period—m the 
Eocene, where there are no living Eutherlan 4<enera, ^nd 
In the Miocene, where there arc no living spe^icf, Wi 
ma} search for him In the Pliocene stage, when the living 
species come in, with some amnll chance of success, but 
our main efforts must be directed to the Pleistocene stage, 
when the living hutherlan forms wt^e dominant and the 
face of nature as a whole wns almost as it is to-dn\ If 
the doctrine of evolution be true there wns no place for 
man in nature In the Koc^^ne and Miocene stages, and If 
he had then been on the earth it Is incredible that he 
should not, like all the other Mammalio then alive, eitlur 
have become extinct or changed into n form that is no 
longer what it was before As the evidence stands at 
prenent, imn first appears on the earth In the Pleistocene 
age in th^t phase of the evolution of nature to whuh he 
belongs 1 he view of the higher antiquity of m in bnsi d 
bv M Rutot on the presence of “ eoliths," or chipped 
flints simulating the work of man In Kucene Miotrm 
and Pliocene strata, is rendered untonuble hv the resenrchi^ 


of Mr Wnrren in this countr} and of MM Boule and 
H Breull In Frnn^f, who have proved that these forms 
can be, and in manv cases have been, made bv n itunl 
causes These eoliths, themfore, cannot be used as 
anthr6|)oln*;Ic'il documents m our inquiry 

' The first starting point for our inouiry is presented hv 
the discoverv In 1^4 of u skull and femur bv M Diibo s 
III n Pleistocene river-depusit at Trlnil in Java, nssignrs! 
by him to Pithfcanihropui erectust a form intermeduti 
between the higher apes and man, and closeh linked to 
the htter bv the large brain and the erect gait It is a 
veritable precursor of man, not onlv appearing nt thi 
point in the geological record where be might be ex¬ 
pected, but In a tropical region taken bv I^rd Aveburv 
and others to have b^n tht birthplace of the human race 
In Furope the Implements and we'ipons of the Palfloolnbit 
hunter, asKOcinted with the Iwnes and teeth of the onimnls 
that he hunted, afford ample proof of his presence in thi 
caverns nnd In Ihe river vallev of the Pleistocene ng< over 
the whole region between the Mediterranean and the 
Baltic The Palapollthic hunter presents two distinct 
phases of culture, those of ihe rlver-drift man and of 
the cave man, the former being the ruder and also the 
older, and the latter culminating In the wonderful artistic 
develooments shown in the enffravings, carvings, and 
painted frescoes of the caves of France and north-western 
Spam 

The conditions under which man found hi* wiv into 
Pleistocene Europe were siringelv unlike those of to-dav 
The continent then extended southwards over thf Mediter¬ 
ranean region, offering free passage to migration from 
northern Africa by way of Hlbrattar and Sicllv, -ind from 
Asm Minor bv the eWition of the Sea nnd the 

Hellespont On the Atlantic side the British Isles w*»re 
united to France and Germanv by the elevation of the 
beds of the intervening seas On the east, ton, a route 
•01 migration hitherto closed bv a barrier of sea wis 
offered to the Siberian fauna The higher mountiinM 
were crowned with glaciers and the ollm^te' was con¬ 
tinental hi dtarocter, with cold winters and hot summers 
Under then geographical conditions the Pleistocene 
Mammfdia Invaded Europe both from the south and from 
the east and north-east at the clooe of the Pliocene age. 
and graduaUv took possession of the feeding grounds of 
tlw Pliocene fauna. 

The imrad^g forms may be divided Into groups accord¬ 
ing to tMr present range those that are now living <0 
tn tepiperdht reghmsr (t) In northern and (3^ in soptem 
dttmaftM. The 'first grmio, which forhides ntoat m the 


vltd. 


^ODW Uvlng. In middle and loutlwn Europe 
_ WMt cehtrjit Asia The i^fond, 

auch Amtlc species as the reindeer, musk sheep, 4 
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and Arctic fox, came from the Siberian rcgtqiiif, and the 
third, represented by the lion, leopard, bpotted hvsna, 
hippopotamus, coffer cat and others, came from the 
warmer regions, probably from northern Africa and 
perhaps Asia Minor The extinct Invading species, such 
ns the mammoth and woolly rhinoceros, the cave-bear and 
the rest, also fall Into one or other of those three groups 
1 hHMP animals ranged over the great Pleistocent continent, 
the northern so far to the south as the Alps and Pyrenees, 
and the southern over Spain and ItaVi Franco and 
Gormanv, so far to the north as Yorkshire and Ireland, 
and both are found together in thi v aves and rivi r deposits 
of the whole of central Europe nnd the British Isles 

Thtrc were, therefore, three distinit xuiuh in Pleistocene 
Furope the northern, into which no houthern animal 
penetrated, the southern, in which no norllurn species 
K found, and the middle, extending Iroiti the Alp^ and 
Pyrenees over Franct, Curnnnj, and the British Ules so 
far north as ^orkshl^e In this the northern und southern 
forms were so mingled together that there lan be no doubt 
that th< j lived at the samt time The spotted h>wnn, for 
example, in the caves proved upon thi reindeer ns \iell 
us the hippopotamus Ihis mixture of nnimalb can only 
b<» txplalnt^ Dv the migrating of ihtsr animals at different 
siusons in a continental rliinntc with hot summers and 
(old winters, coupled with thi secular (hunges In climate 
indicated by the development of an ice-hhe«'t In the north 
and the spreod of the glaciers over the lower villeys of 
the mountains 

J he place of the rlver-dnft man in these great migra¬ 
tions IS clearly marked bv his rnngi He came from the 
south, and his implements occUr throughout the southern 
and middle zone so far to the north as A orksliire He 
dso ranged in the Pleistocene age throughout northern 
Africa, Palesrine, and Arnliia into India, when he used 
tht same Implements as in I urope He appeared nnd 
vanished along with the southern inimals, nnd he lived in 
I ur(»pe during the time that lh< he covered the higher 
grounds In the British Isks, as wt II as after the n treat 
of the ice from the distruts whuh wire covered during 
the maximum cold of thi period 

I hi discovenes in the caves of Belgium, France, ond 
Gibraltar eatobllsh the fact that the low t>pe of nver- 
dnft man found in the \enndcrthal enve ranged over 
tliose regions, and more recently Dr K< ilh lias noted it 
in the Clives of Glt^altar The nvtr-dnft man in Britain 
probahh belonged to this primitive race 

The range of the cave man contrasts In cvefV respect 
with that of the rlver-dnft man it is confined. iMtii the 
solitary exception of the frescoed tavo of Altamlni, near 
Santander, to the region north of the Alps nnd P)renees, 
oicupied by the northern group of Mammalia, the imple- 
nunts and weapons being met with in France, Belgium, 
G< rmany, and so far to the east as Moravln, ond to the 
north as southern Yorkshire Thev were successors of 
llw nver-drift men, and lived In the latest phase of the 
PlelNtocene penod 

Unfortunately, the caves of Great Britain throw no 
light on their physique Nor are we helped In solving 
the problem by the caves of the Continent, because even 
if oil the ulleg^ discoveries be iccepled. It docs not follow 
that the same tribes lived In Britain From the identity 
of their culture with that of the Eskimos, and from the 
fact that at various places In Siberia there are old camp¬ 
ing grounds containing Implements and the remains of 
the animals both IMng and extinct, that are found in 
the caves of Britain and France, It Is probable that the 
cove men have In remote times been In touch with the 
latter in northern Asia The phvslcal relations of the two 
peoples can only be decided by further discoveries In 
Europe, and eipeclallv bv the arrhseological survey of 
Siberia As the case stands now, the cave man probabl> 
came Into Europe with the northern Mammalia from, and 
retreated with them ' into, northern Asia at the close of 
the Pleistocene period 

The Pleistocene period was undouhtediv of vast duration, 
and the antiquity of man is corretpondlngW great It is 
to be meosum -bv the sequence of geokigfcal events, by 
the changes In animal life, and by *he advance In culture 
of lucceMlve races of mankind It cannot be measured 
In years, because there aw no rbronoineters In nature 
Chat record eo^smaH a ffnit of tlii» Outside history we 
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tfet a simple sequence of events foltowlntf one another In 
due order, and with intervals of varying length, and these 
we are tempted to look upoo without allowing for the 
perspective The more minutely the events that have 
taken place sinoa man appeared in Eurm are eaamlned, 
the more profound la the impression of the vastnesa of 

hie antiquity and the futility of any attempt to compute 

It In terms of years, 

THE DUKE OF THE ABRUZZPS EXPEDITION 
TO THE KARAKORAM HIMALAYAS^ 

^HE expedition undertaken in the summer of by 

^ the Duke of the Abruni to the head of the BaJtoro 

and the Godwin Austen glaciers in the Karakoram was 
essentially a mcuntalneerlng expedition On the way out 
the longer summer route was followed across the Punjab 
Hlnuilayas over the ZoJ 14 ^ (zX|S3o feet), and down the 
valleys of the Drag and of the Indus, to Skardu, the 
capital of Baltlstan Here the route quits the Indus to 
asqend the Shlgar and Braldoh valleys up to Askoley, the 
last inhabited spot, after which tm glacier region is 
entered. While traversing Baltiston the expedition had 
the opportunity of seeing much of the Bahl population 
and of photographing several groups of them There can 
be no doubt that the great majority of the Baltls belong 
to the Aryan stock, and not to the Mongol-Thibetan, as 
has been stated by oil English writers on the subject 
The distinguished Hungarian anthropologist Djfalvy had 
already demonstrated ti^Lr close affinity to the Dards by 
comparative anthropometricol measurements 
A few miles above Askoley the Braldoh valley is Inter¬ 
sected by the snout of the Btafo glacier This glacier has 
undergone considerable variations in a recent period In 
x86i, when Colonel Godwin ^ustm first visited It, it was 
wed|^ against the opposite or left bank of the Braldoh 
vatl^ In such a way that the rmUsarv stream of the 
Baltoro flowed through a tunnel underneath It In iflpa 
Sir Martin Conway noted that It had withdrawn to such 
an extent as to leave free more than half of the valley, 
upon which it hod deposited a deep layer of uKiraine 
Since then the movement has again been forward, and in 
1909 there were only from too to 300 yards between the 
snout and the rocks of the left wall of the valley 
On May 18 the expedition climbed up on to the Baltoro 
glacier The snout of this glacier still corresponds abso¬ 
lutely with the description of it given by Conway in 189a 
It may possibly be stationary, but certainly shows no sign 
of shrinking Ail the tributary glaciers appear to be on 
the increase, and stretch out for a long distance on the 
top of the Baltoro, the surface of which they strew wife 
brdken seracs Here angular measurements were taken, 
which were repeated two months later on the return 
Journey, and established that the rate of motion of the 
centre of the glacier Is on the average 5) feet a day 
during the months of June and Julv 

Later on the rate of the upper Godwin Austen glacier 
was observed In the course of seven years the move¬ 
ment gave an average daily rate of barely 2 feet-«con- 
aidarably less than that of the lower Baltoro, althou^ 
the grade U much steeper 

Near Rdokass were noticed on the glacier the strange 
p^amlds of pure white ice which wrre first otnerv^ by 
Colonel Godwin Austen in 1861 At this point they appear 
as loolated cones, from lo to ao feet high, next as aharp 
pinnacles, and at last, higher up, as huge blocks from 
100 to J50 feet In height, shaped like irregular prisms, and 
getting nearer and nearer together until they seem to be 
arran^ In longitudinal tows 
T he Karakoram range does not seem likely to offer an 
oppactatAty of solving the problem of the highest altitude 
attalnahk by man The greater portion of the chain 
kxdcs absplntelj inaccessible The difficulties of the ke 
and the rock are In most places 10 great that not even 
Eunqiea^alplne porters could csrry up a load without 
the trip oT fixed ropes This prevents the estabUshroent 
^ bigty camps, and was the obstacle which frustrated the 
-Duke e qttempt to ascend Kg by the rocky south* 
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The exptoratron of the Godwin AusM gMsr WM 
pleted by fee end of June, and the lAikq nOW^deckM^^ 
attempt the Bride (Karakoram No S of 
India, 30,110 feet), as being the hl^gfaast and oAeiing , 
addltio&ai ndvontage of having mn trigoiHttkitnwlt)^ 
fixed by the T S of India 

The Duke succeeded in establishing a egmp on fea 
ChogoUsa saddle (30,778 feet), between the Golden TbuPM 
qnd the Bnde p^k From this camp, an alUtim Of 
34,600 feet, a little more than 500 feet below the summit, 
was reached on July x6 

The calculation of the altitude reached Is based upoiv k 
barometric reading (13/f inches) referred to these taken 
on the same day at Sk^u, Leh, Srinagar, and OilglL. 

The result of the survey is a map Which co m priaet fee 
\mper basin of the Baltoro glader, the whole of feo 
Godwin Austen glacier, with its tributaries, which encircle. ^ 
three-fourths of K,, add the mountain chains which cocloee 
them A number of new altitudes are given on the oiapii 
Of these, the most important is the one which assigns to 
the Broad peak an altkude of 37,133 feet This altitude^ 
added to that of Teram Kangri (27,610 feet), at the head 
of the Siachen glacier, brings up to seven the number of 
peaks now known to be above 37,000 feet The other five 
are Mount Everest, K,, the two peaks of Kanchenjunga, 
and Makahi 

The experience of this journey agrees with that of the 
Ruwenson expedition In showing that the aneroid baro¬ 
meter is too delicate an Instrument for mountain expedi¬ 
tions, and must bo regarded as quite untrustworthy 

There is every reason to believe feat the high regions of 
the Karakoram have a climate of their own which differs 
from that of the lower vsllrys, notwithstanding the short¬ 
ness of distance os the crow files Thu experlcnoe con¬ 
firms the observation recorded by previous explorers as to 
the absence of all electric phenomena in the atmosphere 

The expedition has recorded that the great chain of 
tnountama comprifiing the Broad peak, the four Gather’^ 
brums, and the Goklrn Throne, is compoaed of limestone 
and sedimentary rocks, whereas tlie opposite ranges, com¬ 
prising the Staircase peak, K„ and Bride peak, consist 
of crystalline rocks 
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AHRSN'S BIIJQVID PRISM, 

R C D AHRENS, the veteran prism-cuttor, hob 
lately devised a new type of Hquld prism, which 
seems to have some advantages In optical work, both fPr 
direct-vision and for ordinary patterns of spectroscope^ It 
is more than fifteen years since .Wernicke sropoeed to 
employ in a direct-vision combination the highly dlspeftlvtf 
liquid cinnamic ether He found amongst inodera sorts 01 
oi^lcai glass one kind, a baryta crown, having the same 
mean refractive index, namely, 156, but hiving onl) 
about one-fifth ns much relative dispersion He was there¬ 
fore able to moke a flat-ended direct-vIslpD pnsm by 
enclosing a glaM prism of from lao** to ivP of refracting 
angle in a cell filled with the cinnamic efeer, which thus 
constituted a triple comblnadon, the glass prism beirijg 
flanked by two reversed prisms of the ether Several 
varieties of Wernicke's prism Came Into favour, but It had 
the drawback that cinnamic ether is exprtsive, and for 
some reason becomes ejoudy after standing for a year or 
two In the containing cell. 

More recently another highly fesperslve organic Uqtildi, 
also named by Wernicke, has found favour, vis methyl 
salicylate. This substance has a mean refra^ve Index of 
15319, and Its constringency {the reciprocal of its relafeAl' 
disptfilon) is 347, at against n-o for dnnofi]dc ethcK 
Mr F, Cheshire and others have bsed mefeyl, skUcylm 
with great success, In OomblAat^ With reveHed glass 
priams, In apparatus that may be reg ar ded as an tfepsovi- ' 
ment upon the prism of Wernddu Mefeyl saUcytafo ^ 
hoves^, much cheaper than dndiihlc ether, and does not* 
bectmie cloudy with lapse of dms. -r 

Mr* Ahrens has now produced a neW type, tbsr 



wife another liquid having a small d isp errioP' fda riw y * 1 »t 



Mwer* For tho l ocond liquid Mr Ahnnt 
flndlnf la the paraffin Mriea a white oil 
arti&lf a fultable material In m mechanical as well as 
4 ft Icf optical propertlefl It haa not, howerer, the same 
OWM refracHfe Index as mcthvi sidlcjrlate, so therefore, for 
ft wacl-vlfelon prism, the end faces- cannot be square to 
Oa principal axis of the transmitted light Their obUqulty, 
hosiftvcr, is not great—not more than If the refracting 
angle of the middle prismatic cell Is from iso* to ia5^ 
The disper si o n of these prisms is very good, and there Is 
much m absorption of the blue end of the spectrum than 
If usually found with a bisulphide or flint-glass prism 
The writer, In a rough comparison of one of the Ahrens 
UHqukl prisms with a Wernicke prism and a 6o* bisulphide 
prism, round the following angular dispersions between 
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AhrvMi B11 k|W( 1 DIf■^l-vlBoo Mim. 

the C and P hydrogen lines —bisulphide of carbon prism, 
2f t Wernicke prism, 3® 6', Ahrens prism, 1® la^ 

If direct^tskm is not Mired, a prism of high dispersion 
can bo made on the same billquid plan by constructing n 
glass cell with the end faces at about 30® to the line of 
sight, and with Internal oblique partitions at from ao® to 
a^ to the line of sight, dividing the whole into three 
prismatic chambers, the two outer of which are filled with 
methyl salicylate and the middle one with the white oil 
This prism has marked superiority over a flint-glass prism 
of equal size It must not, of course, be forgotten that 
all liquid prisms arfe unsuitable for fine definition of the 
spectral lines owing to the chonge of refractive index In 
trie liquid when the temperature rTses 
The blUquId pnsm it being put on the market by Mr 
nillscher 




fessioaal bodies have always protested against It, and tbe 
protest has be^ taken to Indicate the attitude of Trade 
unions also Nevertheless, German universities are try¬ 
ing to give the teacher on acquaintance with practical 
appUcstms and arrange courses in applied matrmatlcs 
or recognise attendance at technical high schools The 
courses include descriptive geometry, mathematical 
methoda of technical mecnanlcs, surveying, life assurance, 
and laboratory work 

The uitroductlon of practical work m the teaching of 
physics is urgently needed It is provided In the best 
Prussian schools and in South Germany, notably at 
Munich, It forms part of the primary syllabus during the 
last two years A statistical Inquiry showed that 7s per 
cent, at feast, of Prussian aecondarv achools desired laciU- 
tles for experimental work, whilst only about thirty 
possessed wm 

The minimum amount of time demanded Is seven hours 
per week for science—physics, chemistry, biology, and 
geography—and four for mathematics If proposals for 
intj^ucing specialisation in the last three years ore enter¬ 
tained, further hours may fall to the lot of the exact 
sciences 

The relotroductlon of biology, which disappeared In 
iflyq as a result of the writings of Darwin and Haedcel, 
Is being advocated as a training of the powers of observa¬ 
tion, in which the German fresnman Is said to be woefully 
deficient, and as an exercise In the use of the microscope 
Geography comprises economic geologv, Erdkunds, and 
astronomy, as well as commercial piquets To bring it 
into organic connection with niothematlrs courses of 
lectures on the interconnection of mathematics are being 
projected 

Matlers are still in an Indefinite position, but there are 
Indications that the Cambridge Congress of iQia will mark 
the beginning of a new era It U to be hoped, for our 
saket, that the results of this congress can be laid before 
the Consukatlve Conimlttee of the Board of Education to 
be recommended for adoption throughout the Empire 


rHE REFORM OF MATMEMAT/CAL AND 
SCIENCE 7EACHING IN GERMANY^ 

^HE revolt against formal culture which characterised 
^ mathematical Instruction has within the last decade 
p^uced a large bibliography In ElngUth, French, and 
German, and Inspired systematic Inquiry Into possible and 
needful reform The movement qgs been assisted in 
X^ennodT fay an extension of the privileges of the 
Gymnosnim to the Realgyranoalum and the Oberreal- 
Mule, which In time may shftre the prestige of the 
Gymnasium and win for the exact sacAces a place 
with the classics. 

When the Refonnachulen were founded to provide a 
eommon foundation for all pupils in nine-class schools 
between the ages of nine ana twelve, engineers were 
pronouncedly favourable, thinking that the exact sciences 
would benefit, and that an JCiaAriisfnftteljcHuts (secondary 
f cbool with uniform curriculum) was In sight But they 
were doubly disappointed, the classics have benefited, and 
rile EimheitMnUiuUthyi^ Is condemned for ijrstematic per- 
Isotlon 

Reform of mathematical and aefenoe teaching depends 
cfeaely on the Inexorable demand^ of dvUIaatlon, and for 
un der standing of modern culture a proper grasp of 
meaning of a function Is oonaldered In&spensable On 
^s OpOQiintit Is proposed to include analyricol geometry 
aha toe cofeutus in the work of the nine-doss schools 
^ 00 iftora rime can be allotted to mathematics, any relief 
oq^ ifdm further pruning of the syUafeis Hence 
%yteote ry mathematics must be relieved of Its lumber, 
Wtev-deetre to achieve systematic perfection must be felt 
tjgMflUed, pedantic thorougboMa must be killed by 
and the exclusively deduodve form abandoned, 
pteVO tahu befcig attached to Intuition than to a cunning 
^ rife qrDofiam. Though mathepiatidans attack the 
pohlect, they do not advocate«Fach- 
{p r o ft idooi l s^les) in secondaiy achools Pro- 

'ijaKsfia: Aiiarttsfi? 
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UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

BiRtftNoiMil "Mr John Dale has been awarded the 
Walter Myers studentship for a further period of one 
year, having proved himself a student of exceptional merit 
An award of the tame studentship for the present year 
has been made to Mr Cranston Walker Ine value of 
the studentship is 150I per ann^, and tt must be used 
for research !n patnolo^ or clinical medicine at tome 
German university Mr Dole, the first holder, is working 
at Hamburg, and Mr Cranston Walker is at the Uni¬ 
versity of Freiburg, In Baden llie holder must possess 
a degree In science in addition to degrees in medicine and 
surgery 

Cauuidoi—A n election to an Isaac Newton student¬ 
ship will be held in the Lent term, ipii It will be the 
duly of the student to devote himself during the tenure 
of his studentship to study or research in some branch 
of astronomy or of ph>sical optics, according to a course 
propoaed by himself and approved by the electors^ The 
stuMnt's ooursa of study or research mutt be pursued at 
Cambridge The studentship will be tenable for the term 
of three years from April 15, 1911 llie emolument of 
the student will be aocl per annum Candidates for the 
studentship are Invited to send In their applications to the 
Vice-GhanceUor between January 16 and a6, 1911, together 
with tesdmonlala and such other evidence as to their 
qualifications and their proposed course of study or re¬ 
search os they may think fit 

Mr. A. B Shlplej, F R S , master of Christfe College, 
has been nominated by the general board of studies as a 
member of the board ol electors to the professorship of 
xoology and comparative anatomy In succewiton to the 
late Mr J W Clark, and Pm W J Pope, F R S, 
has been nominated by the council of the Senate a member 
of the board of eloctors to the Allen scholarship 

OzPoaD*^"Ofi November as another stage was reached 
in the dipeusaion of riia changes proposed by the 
Hebdomadal CouocU at tito iastance of the Chancellor of 




126 NAWHE 

----- -— . *■ ■ ■' - - 


the Unlvenlty The |)reBmble of e statute providing that 
Greek ifKiUKl no longer be a compulsory subject In 
RetpontkNU was promulgated In Congregation, and on a 
division was r»ected by iBS to 152 The form of statute 
was introduced on behalf of council by Mr Matheson 
and opposed by Dr James, president of St John’s 
College, and formerly headmaster of Rugb\ Sir W 

Anson, warden of AU Souls’, though not op|>Ofled to 
making Greek optional In certain cases, spoke against 
the proposal in its present form, a course which was also 
taken, on similar grounds, bv Dr Gilbert Murray, regius 
professor of Greek, and Mr J W Mack ail, professor of 

poetry Mr Cookion advocated the patising of the 

statute, and Prof J A Smith on the same side 

Mr R M Walker opposed it There is no doubt that 
the rejection of the preamble, which involves the loss of 
the statute, was largely due to the objection taken by 
Prof Murray and the " moderate " party to the particular 
way in which the proposal had been framed Rightly or 
wrongly, it was considered that no proper opportunity 
had bc«n allowed for a fair discussion of possible limlta- 
tiODs and alternatlvis, and the mnjonty shrank from a 
measure that appeared to them unnecesHDrih drastic 

Though for the present excluded b\ the vole of Congre¬ 
gation from the programme of unlversitj reform, It Is 
not likely that the Greek question will be allowed to rest 
But It must be remembered that, even If presented in a 
form acceptable to i ongregution, the measure of relief 
has still to run the gauntlet of Convocation before be¬ 
coming part of the statute law of the Cniversitv 


It is announced thot an Imperial Conferonre on Educa¬ 
tion IS to be held In london next vear, probably In April 
The conference is, It is said, to take place at the invita¬ 
tion of the Imperial Government, and is to be regarded 
os an outcome of the congress heki In 1007 under the 
auspices of the League of t he Empire Dek gates ore 
expected from Cana^, Australia, New Ztaland, South 
Afrlco, India, and the Crown Colonies 

Tm US General kducation lioard, Ra>s Science, has 
mode conditional appropriations amounting to 145,000! , 
distributed as follows —Bin lor llnivcrslt), Waco, Tex, 
40,000! , Trinity College, Durham, N C , 30,000! , Uni¬ 
versity of Chattanoogo, fenn , 30,000! , Mcrednh College, 
Raleigh, N C , 10,000! , Wesli\Hn htinuli College, 

Macon, Ga , 20,000! , and Amherst College, \mhcrst. 
Mass , 1^,000! From the same soune Wt learn that 
Wooster t niversitv has received 20,000! from Mrs J S 
Kennedy, ol New Nork^ 

As has been stated in thnse columns, a Congress of the 
Universities of the Empire is to be hi Id In l^ndon in 
1912 On November iq n meeting was held at the Unl- 
vcrsify of London, at which the \ ice-C hancelfors and 
other representatives of the universities of the Imited 
Kingdom were present for the purpose primarily of draw¬ 
ing up a paper of subiects for discussion at the congress 
I he subjects fell under the following heads —(1) uni¬ 
versity organisation. (2) universities m their relation to 
teachers and undergraduate students, (3) universities In 
their relation to post-graduate and research work, 
(4) universities in their relation to schools and to other 
agencies for higher education fhe draft agenda paper 
iR to be sent at once to the various unlversHies in the 
colonies and in India for comments and suggestions 
The representatives of the Home universities wll meet 
again early next summer to consider any representations 
made by the Colonial and Indian universities, and to 
select meakers to Introduce the different topM to be 
discuosed at the congress It has been decided to hold the 

E «»s during the first week of July, lois We are 
to know that most of the universities throughout the 
re have accepted alreodv the invkatlon to take part 
In w|Mt should prova an Important and historic gathering 
Th 4 aecretanr of the congress is Dr R D Roberto, who 
may be addressed at the Congress Office, University of 
!.ondon, South Kensington. L.ondon, S W 

April Sir Henry Roscoe, F R S , M chainniih of 
The Appeal Committee! made o public appeal for 70,0001 
for prorWlad new chemical laboratoriea at Umvenity 
Coli^ London, deluding the purchate of die propoeed 
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4 te In Gowsr Place The death of tUng fidSrwd M to 
the postponen^nt of the Mansion House meetfrtg arrahgsdi 
and this psoeiilty gave a check to the work m the 
mlttee Sir Henry Roscoe has now made a second urgent 
appeal, which has two objects the first Is to rolss a sim 
of 35,000! for the acquisition of the proposed site, m 
second to raise 45,000! to erect the laboratoriee. The 
sum of s5,ooo! roust be raised before Deceihber 35 next 
if the Senate of the University is to be In a position to 
exercise the option which it noMs to purchase the slCSa 
Towards this sum the committee has cmlected more than 
9000!, leaving a balance of i6,ood! to be raised forth¬ 
with The appeal is addressed especially to all those who 
realise the national Importance of scientific research and 
Its bearing upon the rommerdol prospenty of the country, 
to Londoners who desire to see university teacrhJng In 
London developed in accordance wHh the needs of the 
nation, and also to the fnends and admirers of Sir William 
Ramsay, the professor of general and inorganic chemistry 
at University College, to assist In this attempt to provide 
new chemical laboratorlefl bv gifts which will insure the 
acquisition of the site It Is earnestly to be hoped that 
the comparative small sum of 16,000! wHl be forth¬ 
coming Mfore Christmas Day, so that the site adtoimng 
the college, and eminently suitable for the proposed labora¬ 
tories, may be secured It may be pointed out that the 
number of students of chemistry at University College 
has inernased greatly in recent vears, and that the 
accommodation available has tong been inadequate The 
present laboratories wen. built in 1871, and to keep 
pace with modern requirements and to compete on 
something like equal terms with Continental uni\erfl- 
t cs a new building Is required with up-to-date con- 
\f'rtienreN both for ti*arhlng and reRearcn Donations 
should be addressed to Sir Henry F Roscoe, F R S , at 
Universit\ Colkge, Gower Street, Ixindon 


SOCIETIES AND ACADEMIES 

London 

Royal Boclaty, November 17 —Sir Archibald Geikle» 
K C B, president, followed by Mr A B, Kempe, vice- 
president, In the chair—Harold Wsivor The effect of 
gravlt) upon the movements and aggregation of EugUna 
vifidi»t Enrb , and other micro-organisms Kuglena vttidii 
and some other micro-organisms, when placed in shallow 
vessels or narrow tubes in the dark, become aggregated 
Into peculiar network-like patterns or more or IMS well- 
defined groups In a narrow tube, placed horisontolly In 
the dark, the aggregation takes the form of a senes of 
groups which look like green bands crossing the tube from 
one side to the other (Each group shows a constant cyclic 
up and down movement, the denser central region movlnif 
downwards under the Influence of gravity, and a lighter 
peripheral area consisting of organisms moving upwards, 
mainly by their own activity The aggregation depends 
upon the number of organisms present, their activltv, and 
the depth of the vessel In which they ore contained, and 
may pMslst with its regular cyclic movements for several 
days The downward movement appears to be a purely 
mechanical one, dependent upon the specific gravity of the 
organism, and is not due to a stimulus which evokes 1^ 
physiological response, as in geotropism or geotoxh* The 
upward movement is, qp the other hand, due partly to the 
activity of the organisms themselves, partly, no doubt, to 
the upward currents set up In the liquid by the friction qf 
the tfewnward-moving stream The upward movement of 
Euglena Is more or less vertical, and appears to by con¬ 
trolled, so far as the orientation of its elongate body |i 
concerned, by the action of gravity The aggregation 
resembles the cohesion figufM. produced when aedl- 
ments ore allowad, under cOrtafn oondltiont, to settle down 
slowly In a liquid, and are probably brou^t about much 
in the same way The TiKivenMats of tortaln mtoro-^ 
organisms are apparently controlled, therefore, In a piu^ 
mechanical fashion bv gravity, combined wMi coiwdl^ 
forces, and this is of advantage to species which, Rkc 
Euglena, are ofton found In Eorge nufoWs In a confine^ 
spoM, In that it prevents their occuntulatlon In such dehais 
masses os wouM be tikclv to kiter^ whh tl^ aisipiNi^^ 
tory and respiratory functions ^Mias Joan WfiHwc Thq 
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pftnelytk atvqfnw of drocora -~L S< IKidg#on« P N 
and A A F WIMH i llie influence of bacterial 


aadotoxlna oa f^agocytotU (Including a new method for 
tbe 'BHferentlation of bacteria) Second report The 
authoraihave failed to demonetrate in any of their ezperi- 
menti an action of the endotoalc oubetances on the leuco- 
Qftea, and eaperlmenti leading to similar results were 
obtained' by allowing bacteria to be exposed to the action 
of the tp^lflc endotoxic eubetanoes* They oonflnn the 
reaulti published in the first oomfnunicatlon» that the 
phagocytic result is dependent upon the interaction of 
endotoxin of serum* They have shown in the cate of 
normal serum that the amount of phagocytosis permitted 
when bacteria and endotoxin interact is not related to the 
amount of hsmolytic complement present The action of 
endotoxin appears to be specific even with bacteria so 
closely related os the typhoid and paratyphoid family 
These results strongly suggest that this method can be 
employed for the differentumon of bacteria The amount 
of endotoxin has been shown to be strongly thermo¬ 
stable —S. B Sohrmror Some investigations on the 
state of aggregation of matter Parts 1 -III Part I 
The action of salti tn heterogeneous systems and the 
nature of the globulins —When complex substances, such 
os those which form colloidal solutions, enter into chemical 
reoctidn, the ordinary laws of chemical mass action are 
not always obeyed, the deviations therefrom depending 
upon the medium in which the reaction takes place 
Tneae are due to the adsorption of molecules from the 
medium on the surface of the large molecules of the 
colloid, which stericallv Inhibit chemical reaction Thcsi. 
conclusions were deduced chiefly by the study of the action 
of formaldehyde on Witte’s peptone, whereby a meth}lene- 
Imino derivative is formed, Wnich readily, either by poly¬ 
merisation or condensation between two molecules, forms 
an insoluble complex The formation of this complex is 
inhibited by the presence of salts, the inhibitory action of 
a series of which has been quantitatively measured The 
degree of Inhibition was found to depend, in the case of 
monobasic sodium salts, on the physical properties of their 
aqueous solutions The tower the surface tension and the 
lower the viscosity of the solutions, the greater the 
inhlbitorv action The effect of surface tension could be 
deduced from the general study of adsorption phenomena, 
whilst the effect of viscosity could be deduced by the 
extension of the generalisations of Whitney and Noyes, 
and of Nernst as to the reaction rates in heterogeneous 
systems The globulins, which are insoluble in water but 
soluble in salt solutions, are assumed to be complexes 
formed by the action of a basic group In one molecule 
with an acid group in another, by means of which a salt 
is formed, which undergoes slight but definite hydrolytic 
dissociation In the presence of water In the presence of 
most salts, owing to adsorption by the dissociated globulin 
molecules, hydrolysis proceeds further than in presence of 
water alone, with the consequence that more globulin is 
dissociated and “ dissolved " The solvent action of the 
•alts here again depends upon the surface tensionB of the 
solutions Salts exert also a similar action in other 
heterogeneous systems In bringing about disaggregation, 
and the differences of solubility ot various cfyitalllne sub¬ 
stances in salt solutions can be thereby explained The 
phvilcal constants of the salt solutions employed, and the 
solubilities of edestin and aerum globulin in these solu¬ 
tions, are given Part II The acHon of formaldehyde 
on Witie*s peptone —^The experimental details of this 
Investigation are given It It shown that the insoluble 
pnclpltate, formed bv the interaction of the solutions. Is 
derlvM chiefly from the more complex polyfteptides 
Part III The solubility of phenol arid certain crystal 
line substances in salt soluUims —The deductions as to the 
action of salts in heterogeneous systems are illustrated by 
the determination of the critical solution temperatures of 
phenol and salt solutions, which Is a function chiefly of 
flta surface tensions of the latter, and of the nolubilitv 
of the followlDg substances In salt solutions —d-f-leuclne, 
dJ-phenylabuilne, caffeine, benxamlde, and p-toluidine 
The aohjbiUtkM are affect^ by both the surface tensions 
mnd visoodtic* of the solutions—F^W TVsort*: ^ method 
for isolating and growing the i^a bacillus of man 
Experiments were undertaken to obtain a method whereby 
the fepra baullus of man and allied bacilli might be 
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cultivated outside the body on artificial media The 
material tested woe obtained from a typical teper Culti¬ 
vations were made on ordinary laboratory media und on 
media containing extracts from animal organs and tissues, 
these gave negative results In view of the close relation¬ 
ship iMtween the tubercle bacillus and the lepra bacillus, 
It appeared highly probable that these two mlcro-orgamsins 
would require the same chemical substances for building 
up their protoplasm which could be elaborated from the 
ordinary media only by the tubercle bacillus It was 
thought that if these substances could be supplied already 
formed to the lepra bacillus it might grow, and the easiest 
method of supplying these substances would be by adding 
to some good medium the ground-up bodies of the tubercle 
bacilli containing them , accordingly a medium was made 
us follows —egg three parts, 08 per cent sodium chloride 
one part, ground tubercle bacilli i per cent , and glycerine 
5 per cent or leas, mixed, placed in tubis, stcnliRcd, and 
set in slopes I eprosy moterlal was placed in 2 per cent 
erioolm to kill contaminating micro-organisms, and then 
inoculated on the tubercle medium On this the lepra 
bacillus grew very slowly as u delicate, colourkss streak 
along the inoculated track, und showed the typical morpho¬ 
logical and staining characters of the lepra bacillus, the 
bacillus could be sub-cultured only on the tubercle 
medium Fxpeninents will be made to prepare a lepra 
vaccine and to grow the lepra bucilluK rat In con- 
lunction with Mr Ingram, the author has also succeeded 
in growing the bacillus found in Juhne’s disease of cows 
It grows on the same medium, much like lepra bacillus, 
but somewhat faster It is hoped soon to prepare a 
diagnostic vaccine for Jbhne's disease —Q J Fowlor, 
E Ardarn, and W T Leoliott Ihe oxidation of phenol 
by certain bacteria in pure culture The investigation 
described in the paper arose out of a detailed examination 
of the effect of various antiseptic substances, including 
phenol, In bactirlal sewage filters It wos found that the 
phenol apparently exerted a selective action on the 
bacteria present in the filur, only very few types 
appearing In the filtrate, more espwinlly n liquefying 
organism (B Itquefaciens fiuorescens) and n rhromogenic 
organism Pure cultures of these organisms were made, 
the medium generally used being ordinary peptone broth 
The general method of experiment was to bubble air, 
under sterile conditions, through an aqueous solution of 
phenol to which n few c c of the culture were added 
TTio strengths of phenol solution used varied from 8*4 to 
16-5 parts phenol per 100,000 of water, and were deter¬ 
mined by the oxygen absorbed from standard arid per¬ 
manganate solution in three minutes It was found that 
B hquefaciens hid no action, or only a very slight one, 
on phenol, even after exposure of a month or more, while 
on Introduction of the rhromogenic organism tlu phenol 
content diminished slowly at first, and then, in two or 
three doys, completely disappeared In a final experi¬ 
ment, a solution was made use of containing 10 parts 
per 100,000 of phenol, together with the following in¬ 
gredients — 

AmiDoninni snlphste 

ESJsifSfis;. •• 

In suspepsioA 

After careful sterilisation this was Inoculated with the 
organism, and Incubated After nine days the phenol had 
practically disappeared Plate cultures were also made ut 
the expiration of this time, and showed no evidence of 
the presence of more than one speues of organism The 
organism has been examined bv Dr ^Idebotham, who 
concludes that it most nearly resembleK B helvolus 
(Zlmmermann) 

MJneralogfeal Society, November 15 —Prof W J Lewis, 
FRS, president. In the chair-J H Oollino l-urther 
notes on wood-tin It Is concluded that wood-tin, which 
always contains a good deal of iron oxide nnd Is much 
more opaque and more soluble than ordinary cassiterlte, 
Is the chalcedpnic form, the shot-tin having had a con¬ 
cretionary, ana the botryoidal form a stalagmatlc, origin 
—J M SoMi The alteration of the fcl^r of granl^ 
to china-clay The action has taken place from within the 
earth towards the surface below the underground water- 
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level, tbe water outlets being generally Indicated by schorl 
and quartz veins The nature of the products of the 
alteration was dlsniesed —Prof W J. Lovwla Wlh- 
ahireite* a new mineral from the Binnenthal The crystals 
were tin-white In colour, russet-brown when tarnished, 
small, but aggregated In parallel position, with mono- 
clinic sjnnmetry a b i ik>vo, 3"*ioo^ 44* 

Paucity of material prevented a chemical analysis, but no 
doubt It Is a lead aulpharasnlte Named after the late 
Rev Prof T Wiltshire—Arthur Ritaaoll A new locality 
of phenakite In Cornwall A single specimen showing 
numerous colourless prismatic crystals of phenakite was 
found the author at Wheal Cforland, Gwennap, Corn¬ 
wall, this year Tbe specimen was obtained from a lode 
at present worked for imfram and traversing the granite 
cion to Its junction with tbe klllas 


Instituilon of Mining and Metallurgy, November 16.— 
Mr Edgar Taylor, president, In the dtalr—A Moncrleff 
rinu^faon SiconA^ enrichment in the copper deposits 
of Huelva, Spain This paper embodies the results of an 
investigation of variations in the ore-content of the lodes 
In the mining district named, with subsequent mlcroscopfc 
examination of the ores, with the view of <foterminlng the 
paragenesls of the minerals and the nature and extent of 
alteration The following general conclu^ons were arrived 
at —that the copper in the pyrites occurs primarily as a 
deSnite mineral (chalcopyrite), end la not chemically com¬ 
bined with the pynte, mat the order of deposition of the 
primary minerals was pyrites, chalcopyrite, blende, galena, 
that the processes of secondary enrichment consist. In lean I 
ores, In a change from chalcopyrite to chalcocite, and in 
richer ores In a gradual aggregation of secondary chaloo- I 
p^te acoompanlM by chalcocite, that the preliminary I 
changes due to enrichment extend to considerably greater ' 
depths than is indicated by the percentage composition of J 
the ore The characteristic process is undoubtedly the 
formation of chalcocHe from chalcopyrite. chalcocite being 1 
formed, in at least, during the oxidation of the leached ' 
heaps—J Bowie WHaon Notes on the Mount Morgan 
ore deposits, Queensland This paper Is a brief account 
of the development of these deposits, brought up to date, 
the latest of previous technical papers on the subject being 
at least ten years old Considerable space is devoted to a * 
consideration of the geology of the rieporit The author 
conriders that the deposit was formed in an area of country 
rock much shattered by Intrusive dykes, which has allowed 
free circulation of ascending mineral-bearing solutions, the 
mineralisation occurring simultaneously with meta- 
morphism of the original sedimentary rocks forming n 
background to the depoalt He admits, however, that 
there are several phenomena which do not absolutely flt 
In with Us theory—D M Lmnr The successive stages 
In the bessemerislng of copper mattes as indicated by the 
converter flaftie This paper, which it accompanied by 
four coloured plates reproduced from Lumibre photographs, 
deals with the two main stages in the process of beisemer- 
Islng copper mattes, the “ slagging *’ stage, during which 
the iron-sulphide is eliminntra, and the sccona stage, 
during which the sulphur is Anally eliminated, the slag 
being poured off and the white metal blown up to blister 
copper The colours of the Aames at these two stages 
are choracterlstlc, and there arc other points, at Arst 
blowing and at the end of the slagging stage, when the 
Aame colour Is equally Indicative of the stages reached In 
the complete operation The author follows out the process 
In detail, and appends observations made during a typical 
** blow *’ 


Roval Metaoroloflcal Society. November 16 —Mr H 
Melllsh, president, In the chair —Miss M Whito Results 
of the hourly balloon oscents made from the Meteorological 
Department of the Manchester University, March if-iq* 
1910 Twenty-eight wnall rubber balloons carrying 
Dines *1 meteo^raphs were liberated hourly, and of these 
twenty ^ve been recovered The balloons left Manchester 
going ar first In a southerly, and later sou^-easterly, 
direction, and were fouiul In the Worcester, Hereford, and 
Monmouth districts, one reaching Nor^ Devon The 
dlrecfa'^ of thb upper wind was consUnt during the perM 
over ^Ich the ascents extended, and did not vary with 
height. The average height of the stratosphere was 
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10*7 km* Whereas at tbe ground level the tompe rato re 
was remarkably constant tniroughout the oesirM of the 
ezperlmenta, mowing a maximum variation of fewer than 
s^ from the mean, the isothermals at the higher levels' 
show a well-marked rise tiirougbout the first fifteen hourat 
a g a temperature of —40* C waa at first eoooua te ted at 
a mA^t <n 6 km , but continued to recede, until at the 
end m twelve hours It was not met with until 8 Inn 
height —H Dlfioe Results obtained from the 
teffsterlng balWi esoents carried out during the two 
IntmatkMial weeks, December 6-11, 1909, and August 
1910 Balloons on each occasion were sent up from 
Manehceter, Pyrton Hill, Ditcham Park, Ciinan In Scot¬ 
land, and also in the west of Ireland. Seventeen records 
were secured in the December ascente, and these show 
that tbe value for the height of the Isothermal column or 
stratosphere are some of the lowest ever observed, and 
the temperatures are perhaps the lowest ever recorded, at 
a height of 5 miles Of tbe baUoons sent up In the 
August week seventeen were found The average height 
attained was about 10 miles The Inversion of tempera- 
nire at the commencement of the Isothermal layer was 
larger than usual -*C J P Oava Pilot balloon observa¬ 
tions made In BarbadM during the International week, 
December fr-ii, 1909 These observationi, which were 
undertaken at the request of the R^al Meteorological 
Society, were carried out by Mr Radcllne Hall and several 
other gentlemen associated with him The prevalence of 
clouds during the daytime interfered with the ascents, 
many of the balloons being lost to sight after a few 
minutes Tt seems that the wind behaves like an cast 
wind In this country, increasing to a maximum and then 
falling off above —W Marriott Three registering 

ballomi ascents carried out at the Royal Agricultural 
Society’s Show at Liverpool on June S1-S3 —Captain 
C H toy The irreguloritieB of the wind at modierate 
altitudes 

Camwidoi. 

Philosophical Society, October —Prof Hobson, vice- 
president, in the chair—Sir J J Thoifiaoii A new 
method of Investigating the positive rays In this method 
the rays are received on a photographic plate Inserted 
Inside the discharge tube, and plac^ in a light-tight case 
until it Is wished to photograph the rays, when the plate 
js lifted from Its case by a mechanism worked from the 
outride, and the rays are allowed to fall upon It It Is 
found that a phot^aphic plate la very sensitive to the 
rays, a pencil of these only one-third of a milUmstre in 
diameter gave a good photomph in less than five minutes 
The photo^phic plate, hemes bring much more sensitive 
than the willraite screen hitherto um by the author, has 
the advantage of giving a permanent record and allows 
of greater accuracy of measurement Using this method, 
the author has detected in the positive rays, in addition to 
the atom and molecules described In his paper In the 

October number of the Philotophieal tfagame, positive 
rays of a secondary nature having values of m/e, 15, 
a 5t fic , that for the hydrogen atom Photographs taken 
by this method were exhibited at the meeting —R 

Wlilcldlivtoti Preliminary note on the properties of 

easily absorbed ROntgen radiation —R T ■ — t ty The 

Ionisation of heavy gases by X-rays When X-rays pass 
through matter their energy Is absorbed in the production 
of 8 , g, and y rays. X-rays the absorption of which in 
aluminium ranged from X:-S30 to X»4 were passed 
through AsH| and SeH,, and the absorptions in these gases 
were measured It was found that $ and y r^jn occurred 
together when the characteristic y radiation of SeH, was 
excited On subtracting the increase In Ionisation due to 
these rays, the ionisation due to the direct formatioh of 
I rays, relatively to the lonlaation in air, remained oon- 
stant for all the radiations used It thus appears that th« 
procssssi which go on when tbe characteristic rsdTatlon 
18 produced do not alter the rate at which direct Ionisation 
takes place In the gas Incidentally* Lenard's law of 
absorption of corpuscular rays Is confirmed to a few per 
cent—^ G LiMby The moblUty of the positive ion In 
Bamss The mobility of the p^tive ions due to sah 
vapours in a flame was determined In these experiments 
1 % was found that for all salts of all metals of the aUcall 
and the alkaline earth groups this mobllitv was a constant 
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tHW tftt jr, and « a teiBparatura of 1500^ abaolute wai 
#90 am par aaoood From a tbaoradcal formula It was 
forthar deduoad that the km at thU tamparature had the 
mam ^ » hydrogen atom fispmlinenti an procaedlna to 
tait further this latter remits W. Totfd t Mobility of 
the positive kma in gases at low pressurei By an adapta- 
tkm of Rutherford’s alternating field method, the mooih- 
tisf of the positive Ions produced In gases by means of 
Syairs have been measured between pressures of 1 and 25 
milHwat na of mercury Unlike the negative ions, no 
change was obaenred in the law that the product of the 
mssure and the mobility Is ooostant for the same gas 
Further axperimeots are in progre ss with the positive \w% 
dven off from aluminium pnoaphate—G H Hartfy 

Fouriar'a double integral and trie theory of divergent 
integrals. 

PAan 

Aeadamr of Solaneaa, November 14.^M faille Piciid 
in the chair *—The president announced the death uf M 
Tannery, free memb^ of the academy —M L Tr^SMrenc 
de Bort was elected a member in the place of M H 
RouchA—A Faroe The spactrosoopic measurement of 
the rotation of stars possessing an atmosphere, with 
special reference to the sun A mathematical investiga- 
tlon showing that, in the ebaence of knowledge as to the 
true direction of light ray at the point where it meets 
the reversing layer and of Its propagation in the layers 
through which It then passes, caution is needed in trans¬ 
lating radial velocities into velocities of rotation — M 
Javalla Observations of Hallo's comet made at the 
Nice Obaervatory with the Gautier eouatorinl of 76 cm 
aperture Observations are given for November 3, 6, lo, 
III and iSi together with the poaitkms of the compnnson 
stm* The comet was extremely faint, being reduced on 
November 3 to a vague white spot about 1' in extent, 
without visible oond^sation — P Otiofardat Observa¬ 
tions of CaruIU's comet (1910c) made at the Observatory 
of Basanvon with the bent equatorial Data are given 
for November 10, 11, and la The comet appeared as a 
round nebulosiW 30^ to 40' In diameter, and was estimated 
to be of the eleventh magnitude —M OshmtI* Observa¬ 
tion of CerulH's comet made at the Observatory of 
Marseilles with the Eichens equatorial of a6 cm ape^re 
Data given for November 11 —Louis teoMlar The 
movement of a point or material system submitted to the 
action of chance forces—M amodlii The bridge at 
Castogne (Glsclard system) An account of a suspension 
bridge of a new type constructed on the electric railway 
over the Pyrenees between VlUefranche and Bourg — 
Madame M Duaaaud Discontinuous sources of light 
A commutator Is fixed on to the mechanism of a kinemato- 

S raph In such a manner that the lamp Is extinguished 
urlng the time that a forward step is made by the film, 
the latter being only illuminated when stationary The 
advantages of this arrangement are enumerated --Jean 
■aoquarl Polarised ph^horescenoo and the correla¬ 
tion between the polychroism of phosphorescence and the 
polychrdfsm of absorption An account of experiments on 
the phosphorescence of niUes at low temperatures (the 
boiling point of nitrogen) A change in the orientation of 
the exciting rays results, not In a change in the state of 
polarisation of each line, but a variation in the intensity 
emitted, and this variation may vary from one line in the 
spectrum to another These results necessitate a modifi¬ 
cation of the views prevknitly admitted—A Cotton and 
H S S oM to n The absolute measurement of the magnetir 
double refraction of nltrobensene Comparing the method 
previously described by the authors and that of Skinner on 
the tame subject, a source of error has been discovered 
In the latter, and, allowing for this, both sets of measure¬ 
ments are in good agreement —Edmond Bnuor and 
Mhrcel Moulin The blue colour of the shy and the 
constant of Avogadro According to a theonr of Lord 
RayMgh, the blue colour of the sky is due to the dls- 
psrsion of sunlight by the molaculea of the air, and from 
this theory an expreulon Is deduced giving the Avogadro 
constant N (the number of molecules m the gram- 
MdtscuJo), in terms of the ratio s/E (hdghtncu of the 
to that of the sun), the dielectnc constant of'^the air, 
llie apmmnt diameter of the sun, and other measurable 
^a TIm measurement of the ratio e/E Is the most 
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dliBcuJc, too large a value being found in the presence 
of large particles. An account Is given of determinations 
of this ratio carried out in August, 1910, at the Vallot 
Observatory at the summit of Mt Blanc The weather 
was unfortimately unfavourable, but the figures obtained 
were of the eaxne order as those of Rutherford and 
J Perrin, based on dUFerent considerations Ttis results 
are favourable to Lord Rayleigh's theory—A LafAp 
The Inversion of the Megnus phenomenon —F. Mlo h aua 
A capHlerlmster for the measurement of the surface 
tension of viscous liquids The capillary tube Is bent at 
right angles, and the horlsontal portion placed Just under 
the surface of tiie liquid. The liquid Is brought to a fixed 
mark on the boriaontal portion by the pressure of an 
Indianibber ball, and tne hydrostatic pressure then 
measured —L Oraswt The temper i ng of bronze —M 
■u rro The double sulphates formed by the sulphates of 
lanthanum and cerium with the alkaline sulphates — 
J T a lfSi n al Safety explosivefl employed In mines An 
account of exparlments carried out at the testing station 
of the Central Committee of French CoUienes The 
results obtained showed the importance of freeing the 
hole from coal-dust before fixing In the cartridge, that 
paraffined paper as an envelope for the cartridge prckluced 
insurious effects was also made clear thw experi¬ 
ments —A Foaaon and L Feunilor The reduction of 
phospboryl chloride by hydrogen under the Influence of the 
silent discharge The own reaction is the formation of 
the oxide PlO, hydrochloric acid, and water —Marcel 
DoMwIm Tile action of pyridine upon the indo- 
diBulphates — G Qullloitilii and B DMaohanai Re¬ 
search on the gases occluded in the copper alk>>s The 
metals examined Included various kinds of brass, bronze, 
phosphor bronxe, and tin, and the gases were only given 
up after fusion in a vacuum Carbon dioxide 'tnd 
hydrogen were present In all the metals examined, methane 
and carbon monoxide being also present In the ma]ority 
of cases — G Pmraaiia A new method for the prepara¬ 
tion of the glyddlc esters Ethvl dichloroacctatc and 
acetone react readily in benzene solution with magnesium, 
a-«hIor-d-oxyisovalertanic ethyl ester being formed From 
this the theoretical yield of dlmethvlglyclaic ethyl ester is 
readily prepared In theoretical yield by treatment with 
sodium ethylate —Gabriel Mrtfwnd and G WMawalltor 
The conMtutlon of vidanose and vlcionine —Ch 

Msuigriiin Liquid crystals in convergent light —MM 
Hard A hydrld of Fuicu, platycorpus and F eeranoidrt 
—Luden DmIoI A perennial bean — Jules AflMr The 
working of the human machine —A PambaeH and 
M • o h diF The influence exerted by the reaction upon 
certain properties of malt extracts The extracts were 
made neutral to different Indicators, and the resistance to 
the effect of a rise of temperature and the Increase In 
dlastatic activity after keeping were measured —L 
Uiunoy The toxicity of some rmneral and organic com¬ 
pounds of arsenic effect of repeated non-toxic doses — 
Ixiuis Ldswr The muddy taste In certain fresh-water 
fish —J D«pmt The tectonic of Yun-nan —Th 

Qia . n» w«ud The western edge of the Montbnson basin 
— F OmndJ—n A measure of the lamination of sedi¬ 
ments (limestones and schists) bv mi ans of the tourma¬ 
line cry^ls 

Nxw South Wales 

Royal Society, Jane i —Mr H D Walsh, presl 
dent, in the chair —G H Knibbo Note on the influence 
of infantile mortalitv on birth-rate —L Oohoti The 
determination of alkali in arsenical dip-fluids —Prof 
A C Haddan Note on Mr L Hargrave's paper, " Lope 
de Vega T Harv^ aohnaton Australian avian 
entoaoa —T W Koala The great weather cycle 

July 6,—Prof T W E DavW, F R S , president, in the 
chair—A, Pwobssar t b The respective limits of Federal 
and State legislation In regard to companies —J H 
MsUdan Re£rds of the earlier French botanists, as rc- 
gardb Australian botany —Dr W G Woolnauab Stone 
rolls, In the BuUI coal seam of N S Wales —Dr J Bur¬ 
ton OMdnd and T Harvey Jehnaton Worm-nests In 
Australian cattle due to Ftlaria (Onchocerca) gihsoni, with 
notes on similar structure in camels—T Harvey Jahn- 
atab and Dr J Burton OMand The anatomy and 
postlblQ mode of transmission of FUaria (Onehocerea) 
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Msont —C F PaUeontology of the Lower 

Shoalhaven River. 

August 3 —Prof David. F R S , president. In the 
chair —A OuokstforUi * White Australia ~Dr J Burton 
OloMuid and T Harvey JoRiiaton The luematosoa of 
Australian batrachlani, No i In this paper the authors 
give a list of frogs which were searched for the presence 
of hnmatocoa In ten species, represented by thirty-four 
roeclmens examined, the results were negative, while in 
three species, represented by seven specimens, blood para¬ 
sites were detected A heempgreganne, Haetnogfegartna 
(Lankeitsf^Ud) hylae, Infesting Hyl& catruUa is described 
as new, and a trypanosome from Lymnodytwsies tarmani- 
and L ornatus? is Regarded as being similar to, 
though probably not identical with, Trypanosoma rota- 
tofium —E C AndrmsfO An excursion to the Yosemite, 
or studies In the formation of Alpine cirques, steps, and 
valley treads In a previous report (ooirosion bv gravit> 
streams) the writer gave a general account of stream 
oorrotUm In the present paper a more detailed account 
Is given of the origin of the cirque, and the “ steps *''and 
'* treads ” of Alpine Valley A special application of the 
principle nut forward Is made to the case of the Yosemite 
and associated valleys In California —T Harvev Johnaton 
and Dr J Burton Ololsuid A note on the occurrence 
of pentastomes in Australian cattle In a short note the 
autnors deal with the finding of larval pentastnmes 
(Ltnguatula serrata) in the mesenteric f^lands of a number 
of cows in the iflawarra district The hosts were all 
affected with endemic hamatuna, and the discovery of 
these parasites suggests that they may perhaps play a 
rdle of much economic importance —H G A Hardlfigrw 
The condition of the atmosphere during the recent 
proximity of Halley's comet Analyses were made of the 
atmosphere collectra at an elevated locality In the neigh¬ 
bourhood of Hornsby about a week previous to the sup¬ 
posed date of contact (May xq) until a week following 
that event There were no opprecinble differences noted 
In the composition of the air during the whole of this 
time, neither did spectroscopic examination reveal any 
peculiarities 

Calcutta 

Asiatic Society of Bengal, November s ^Fanebsnan 
NMffl and BIrendra Bhusan AdhIoAry Reactions in 
presence of nickel (a) Inability of nitrogen and hydrogen 
to combine in presence of iron and ni^el (b) Ruc¬ 
tion of the oxldM of nitrogen, sulphur, and phos^onis in 
presence of nickel Johnson showed that nitrogen and 
hydrogen combine directly to form ammonia in presence of 
heated spongy platinum This was contradicted bv 
Wnght. who showed that the ammonia obtained by John¬ 
son was due to the reduction of traces of nitric oxide 
contained in nitrogen Ramsay and Young showed that 
tract ^ of ammonia are formed by the direct combination 
of nitrogen and hvdrogen In presence of red-hot iron 
filings The authors show, however, that the two gases 
do nqt combine at all, provided the nitrogen Is rendered 
absoluielv free from nitric oxide and iron from carbon 
It has also been shown that ammonia Is not formed bv 
passing the mixed gases over heated nickel It is further 
shown that nitric oxide, sulphur dioxide, and phosphorus 
pentoxldc are reduced to the corresponding hydrides bv 
means of hydrogen in presence of rfKluced nickel The 
mechanism of the reactions has alto been studied 
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mSlORY IN BRITISH PLACE-NAMES 
BfiMt Place-nantet m thetr Historn^al Setting By 
Bdmufid McClure Pp 349 (London Society for 
Promoting Christian Knowledge, 1910) Price 5^ 

T he loving labour of an average lifetime, " studies 
* in leisure hourb extending over some thirty 
years and more,*' this work is on eloquent testimony 
to the value of the science of philology in the elucida¬ 
tion of historical materials It Is both a history and 
a valuable guide to the philology of Brtti<«h place- 
names “as they occur chronologically In authentic 
historical documents from 54 b c until a d 1154 ' i" 
his last paragraph, the author explains ahy he dra^s 
a line at Stephen's death. 


“The conslderotlon of later records containing place- 
names IS not worth pursuing, as the forms therein 
presented vary but little from those now in use, and 
the new terms introduced by the continental monastic 
orders, sudi as Beauheu, Rtevaulx, JervaiUx, &c, 
explain themselves" (p 304) 

The phrase “not worth pursuing" surely needs 
some qualification, and the explanation offered implies 
ihat the author is sntisBed that later documents con. 
tain no matenal additions to his list of historical 
place-names 

Very appropriately, “ a short summary of the modern 
methods employed in linguistic resean^ " is given at 
the beginning, to ''illustrate the statement In the text 
and show the truly scientific diaracter of comparative 
philology" (p 13), The text is mainlv a history of 
Britain with the place-names worked in, the latter 
elaborately discussed in “ notes " and footnotes The 
thoroughness, as well as the duration, of the author’s 
studies are well attested by the numerous catena of 
name-forms The bebt authorities on place-nameb arc 
dted Yet the author exhibits throughout a com¬ 
mendable critical independence, as well as personal 
detachment from pet theories, or theories one would 
have liked to press from personal codvieflon. When 
he discusses rival theories, as in the case of the Picts 
and their language, he gives a dear Idea of the 
aituation 

Considering the great advance made in philology 
and historical critiasm in the last thirty years, such 
a work as this Is must have been periodically revised 
to a large extent Specialists in certain Hnes of in- 
quiiy would have expected further revision of some 
of the information given. The author betrays a sub- 
pMoa of the genuineness of Gildas’s “Destruction of 
Mtain/' the q>unousncss of which has recently been 
demonstrated by Mr Wade Evans and others In the 
discutslon of sites of battles fought by Arthur, no 
referenoe is made to Mr. Anacombe’a dever clucida- 
tion of the place-names Sir John Rhys is, of course, 
the most frequent witness in the author's court, but 
while the latest edition of the oJassic “Celtic Britain " 
ha» been consulted, no reference is made to that 
endaent scholar’s contributions to the Bndsh 
A caJ ftn y and die Cytnmrodorloti Society wlthm the 
last seven years or so The author's remark that 
'*the nudeus of the work has ahready appeared in a 
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serial" sufficiently accounts tor the bdatedness, in 
these expeditious days, of some sechona of the work. 
Ficwlity In a work of such a comprehensive design is 
out of the question, and xuch omisrions os those noted 
above affect only very slightly the unquestioned use¬ 
fulness of the work as it is 

The author seems to have a very firm grip of the 
Scandinavian element in Bntish place-names, a sub¬ 
ject which is coming mme and-more to the fore In 
his discussion of the place-names of Shetland and 
the Orkneys, which are "almost exclusively Scan¬ 
dinavian " (p. 397), the author leaves an impression 
that he is unwilling to go as far as his evidence goes, 
and one's attention is arrested by a doubtful (Auc¬ 
tion 

“As Ofkn In Norse means a seal, Orkn-evjar would 
seem a natural designation for these Islands, but the 
term Ore in Orcades goes back to classical times, long 
before a Northman had put his foot upon them, and 
its meaning must be sought in the language of the 
earliest inhabitants" (p 225) 

The facts dted favour a theoty of a very early 
occupation of the Orkneys by Scandinavians, and 
other evidence may be adduced to the same effect, but 
all that evidence must be laid aside, because the 
author is satisfied with some late date for sudi occu¬ 
pation, and with “classical" spellings of place-names 
in Britain On general grounds, alleged dates of the 
beginnings of greit racial migrations are open to a 
reasonable suspicion, and “classical" references to 
places in Britain cannot be accepted as final as against 
overwhelming local evidence 

The perusal of this scholarly, yet readable, book, in 
which history and philology are made to eludicate each 
other, opens up a vast field of inquiry, in which 
archaeology, anthropologv, and astronomy should also 
be requisitioned We hove given us an estimate of 
the value of documentary place-names A companion 
volume on the documentary value of place-names in 
current use, or unrecorded in the documents ex4imined 
by the author, would be very acceptable The book is 
a marvel of compression, and an index of forty-five 
pages makes it a most welcome work of reference. 

John Griffith. 


THE CHEMISTRY OF THE ALKALOIDS 
Die Alkalotde By Prof E Wmtersteui and Dr 
G Trier Pp vii+340 (Berlin Gebruder Born- 
traeger, 1910) Price 11 marks. 

S INCE Derosne and Serturner isolated morphine, 
the crystalline principle of opium, about a 
century ago, the separation of the natural bases from 
plants has always taken a prominent place in chemical 
research. To-day the number of thcM substances ex^ 
ceeds two hundred, and the list is probably far from 
complete. The process of their isolation is usually 
accompanied 1^ a study of their therapeutic value and 
by the more difficult and fasanating task of discover¬ 
ing their structure Of the pioneers in this brand* 
of chemistry, A W Hofmann stands in the forefront. 
Following the earlier discoveries of Gcrhardt on the 
relation of the pyridine bases to the alkaloids, he wa» 
able by the aid of new and ingenious methods of dls-^ 
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intcKrationp to identify many of the products with 
denvativea of these bases But. as the authors of 
the above monof^raph state — 

“The constitution of an alkaloid cannot be re» 
gardcd as definitely ascertained until it has been 
artlficiallv prepared In accordance with the formula 
and Identified with the natural product “ 

It 1$ this last synthetic process which calls for the 
utmost resource and skill of the experimenter The 
success which accompanied Hofmann’s researches 
only served to emphasise the difficulties of the final 
synthetic stage In spite of the magnitude of the task^ 
Ladenburg accomplished the complete synthesis of 
coniine (the active principle of hemlock) In 1886. This 
was followed by Hontzsch’s synthesis of trigonellme 
in the s.une >ear, and of piperme by Ladenburg m 
1894 Perhaps the most brilliant of recent achieve¬ 
ments in this region of research are the syntheses of 
the tropine alkaloids (atropine, cocaine, tropacocalne) 
by Wilistitter, laudanosine, pnp.iverine, and nicotine, 
by Pictet and the punne bases by E Fisdier 

As It IS improbable that anv known alkaloid exceeds 
in complexity those the synthesis of which has been 
accomplished, it may bo safely predicted that sooner or 
later nil will be pr^uced artifidally Interesting as 
this record is of past results and future promise, the 
real significance of these discovenes Is much more 
far-reaching, for the peculiar ph>siological proper¬ 
ties of the allulolds has IH direc(l> (o the study of the 
relation of atomic grouping to physiological action 
The ceaseless activity which has been displayed in this 
direction, espedally in the German lab^torics, has 
thrown so much light on the subject that new drugs 
are constantly produced the therapeutic action pf 
which closely imlUtes that of the natural product 
This vast and ever-increasing mass of new observa¬ 
tions has alreody been carefully compiled in a treatise 
by Pictet, and in several monographs by Schmidt 

With the exception of one chapter on the source 
and significance of the alkaloids In plant-life, to which 
reference is made below, there is nothing m the pre¬ 
sent volume which can be said to supersede those 
named Like the latter, it is a compilation of the 
more important facts systematically arranged and 
brought up to date, but there ib no attempt at literary 
embellishment, which renders Pictet’s b^k so read¬ 
able, nor are those full references given, whidi are 
Indispensable in a book of this nature^ and form 
so important a feature in its predecenors The con¬ 
cluding oh'ipter on the origin of the alkaloldi In the 
plant IS the most interesting m the book, not because 
it throws much new light on the problem, but rather 
because it reveals the enormous difficulties which surv 
round it The authora rely on the proteins for their 
raw material, which, it is well known, contala no 
pyridine, Quinoline, or isoqpinolme constituent For 
these nijcki they have recourse to such protdn pro¬ 
ducts ^as iysine and arginine, which can coooefvabfy 
' be fused Into rings and bnng to their aid fonnalde- 
hyde,^Md its Ruction end oxidation products, ineth}^ 
aleohoM add formic acid for further elabocatkig Btese 
* sinmler ring compdunds. Theorising is a neeemty 

of every progr^sive science, and no fault need 
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be fbund with the authora ^ they tike to 
ingenuity on so fascinating a theme. At die sadNi 
time, It may be pointed out that, if protein matariifv 
are to be taken as the starting point, the orlM ^ \ 
such compounds as tyrosine and tryptophane 
difficulties quite as great as those which surround tht^ 
natural synthesis of the alkaloids J B» C. 


PRACTICAL GARDENING * , 

Manual of Gardemng A Practical Guide to tbs Mah^ 
tng of Home Grounds, and the Growing of Flowtt/ 
Fruits, and Vegetables for Home Use By L. H, 
Bailey Pp xvi+539 (New York The Mac¬ 
millan Compan>, London MaCnnllan and Co., 
Ltd , 1910) Price 81 6d net 

P ROF BAILEY is already very well known W 
readers in this country as the author of 
numerous works upon various branches of scientific 
horticulture His greatest work is a “Cyclc^usdia of 
American Horticulture,” in several large volumes, and 
containing an immense amount of information 00 
American garden plants, contributed b) a large num¬ 
ber of specialists The present work, though far less 
ambitious, will be found extremely useful to gardeners 
in tlt« Stateb, e\en to those with very little experience, 
for itee author, specialist as he Is, finds no difficulty la 
writing upon garden subjects in a manner easily 
understandable bv amateurs 
In a large measure the work Is a combination and 
revision of two former volumes, “Garden Making’* 
and “Practical Garden Book,” and it constitutes a 
guide to the making of home grounds, and the grow¬ 
ing of flowers, fruits, and vegetables for home use. 

Gardening in the States is not so general or tech¬ 
nical as it is in our own country, and most of those 
who attempt to practise It find a great difficulty 
at the very outset, for they have few good model* 
available to inspire them with c orr ec t ideas. In a 
large number of instances the formal method of design 
and planting is given preference, and the ordinary 
formal garden in America has most of the blemishes 
such gardens possess at home, but few of the virtues 
that characterise this system of landscope gardening 
at its best There are certain instances of first-rate 
formal gardening in America, but, as the author of 
“The Amencan Flower Gardm ” p^ted out reoen^,. 
the public has seldom the opportunity to inspect them. 

Prof Bailey’s advke on the formadon oi gardens 
is therefore very opportune, for whilst ho iota not 
show himself as a partisan of either of the oppoeed 
methods, he explaun carefully and la great detail bow 
to make the best use of both by adopting them to the* 
special circumsunces ol rite, ai^ect, altitude, soil, and 
dImate Having discussed the "point of view” with 
regard to laying out the garden and planting it, the 
author proceeds to relate irt dmell the treatment oC 
the more important spedos of plants The chapter 
00 the protection of plants from things that prqr upon 
diem (pests) Is unusually valuablo, for Pr^ BoUif 
has a rare experience of the siAJect Cluqitefm H 
and x« deal respectively with friiit iad vegetabtot/nD# 
on these subjects cultural detoits are su^Wnd pfi 
abnocc evtey crop. The crops art much the samp 
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14^ own; kideedi the fnft'cropi are identical, whilst 
vipU^own vegetables are Included amongst 
Oliam cultivated in America, but there are some which 
are ^ famtUar to us, uicludlng such as the sweet- 
potato, Rutabaga (a kind of turnip), watermelon, 
|M|^wr, aad okra. The okra la a plant belonging to 
the cotton family, and the green pods are used for 
, making die well-known gumbo soup common in the 
eoutbem States. The pods are also used for stews, 
and they ere preserved by drying for use in winter 
The book concludes with a chapter containing cul- 
'tural reminders for every month in the year, both for 
the northern and southern States, the requirements 
difMng somewhat widely owing to the great differ¬ 
ences in the climate 

The vcdume^ is freely illustrated, and it contains 
twenty-five plates which are reproductions from 
photographs. Beyond these there arc numerous 
iUustrations in the text, most of them from sketches, 
and, taking them generally, they are very inferior, the 
figures of apples and other fruits being particularly 
inadequate and disappointing 


A TREATISE ON BRITISH NUDIBRANCHIAIE 
MOLLUSCA 

A Jfonogfa^fc of the BrHuh NudtbraiKhtate MoUusca 
with Figures of the Species Text by Sir Charles 
EUot, K C M.G Figures by the late Joshua Alder 
and the late Albany Hancock and others Port vui 
(Supplementary) Pp vi+197+8 plates (London 
The Ray Socie^ and Oulau and Co , 1910 ) Price 
, net 

T his “supplement" to a work issued half-a-century 
ago bu been admirably conceived and written 
by the Vice-Chancellor of Sheffield University Alder 
and Hancock’s classic itfonogrAph is known to every 
snaring soologisL nnd fifty years of research and 
erltidsm hare found scarcely one weak place or error 
)n that accurate and beau^ul treatise. Ilie authors, 
homrever, had accumulated certain addenda which they 
would probably have eventually pubhriied in the pre- 
eent form of a supplement They knew diat certain 
of their descriptions «ere not sufficiently full or were 
pot based on a sufficiently large number of specimens 
to be final Moreover, two generations of zoologists 
opnld scarcely fail to add new forms to a fauna that 
was puUhhed between 1845 and 1855, or to discover 
new points in the natural history and anatomy of 
these attractive mollusda. Hence the noed for the 
present volume, and hence its matter The iilustra- 
tloks an largely drawn by Alder and Hancock, and 
bfve been k^t, In the long Interval since thev were 
teiaih, in the Hancock Museum at Newcastleon-Tyne 
Sir Cfaaries Eliot has bad them reproduced and added 
^ His long and extensive acquaintance with the 
^}eote and Its literature in many tends has qualified 
Wm to write a text that shall worthily oonqiare with 
fittd of the seven previous parts. The result is cme 
edikb the audior and the Ray Society may be 
congratulated. , ^ 

j IW dccofreoces make such a pleasurable inqirei- 
wlon wpofr a sodogist as one's fir«t encounter with a 
of tl|if groiqi of aaknals, On turning over 
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a stooe from the heap that hes covered by laminarian 
fronds, a grey, sluny object disengages itself from 
the nefa animal undergrowth, and on transference to 
a vessel of water, stra]ghten<i out its foot, erects its 
sensitive “ feelers,“ and waves its semed “cerata” 
The slimy blob has become a superbly coloured 
eolis, or an Aegtrus puncttlucens, with coloured light 
emanating from the sparkles on its mantle Such a 
transformation is not readily forgotten, and when 
the attracdon of nudlbranchb has once been felt, it is 
not easy to resist the temptation to investigate so 
many of these creatures ab can be examined in a 
state of nature The search for them takes one mto 
the rich pastures of the sea, and here they must be 
hnind only by acquaintance with the special haunts 
of each beveral kind The sea, like the land, has its 
seasons of plenty and of poverty. In winter and 
enrlv spring few nudibronchs are to be found in the 
l.'imtnanan beds, where later they will abound A 
few Doris, perhaps., no two alike in colouring, and 
an Eohdw puptUoxa, mav be found gnawing the base 
of a sea-anemone or winding that pink gelatinous 
band of eggs which is to people the water with quaint 
free-swimming larvae But as spring conies, the 
nudibranchs increase in number, and proceed at once 
with the great business of proireation The hydrolds, 
sponges, or alcyonlum are the special resorts of Doto, 
Doris, and Tntonla Others alToit sea-weeds, and 
^ are scarcely to be detected in the axils of their food- 
plant One kind, a glutton, is found only on the 
eggs of certain fish Another eats out the soft parts 
of a sea^squirt, and then lies buried in the eviscerated 
tunic Altogether in the British area there are more 
than a hundred species, a kynopsis of which forms the 
last pmtlon of this work. 

The mode of treatment may be shortly sunimansed 
First comes a chapter on variation and di^bution 
In colour porticul^ly nudibranchs offer a consider¬ 
able range of variation, in part due to food, in larger 
^ piirt to light-factors that have ns yet not been 
examined Age differences between individuals of 
Che same speaes introduce another source of diversity, 
and the (dicnpmena of autotomv among Eolids is a 
further cause of discrepancy With regard to distri- 
, bution. Sir Charles Eliot summarises a great mass of 
evidence in a few pages The most salient facts are 
the similanty of the nudibranch faunas in the northern 
and southern parts of the Atlantic, the similarity of 
the nudibranchs in the North Atlantic and North 
Pacific Oceans, and the distinctness of a tropical 
fauna In the intermediate rone 

"It is interesting to see that the waters of the 
South Atlantic bevond the tropics contain fpnns very 
similar to diose found in the north, if not identical 
with them” (p, ii) 

Eolids Sfipear to be preponderant In Arctic and 
Antarctic WBterg, Doris in tropical waters With 
regard to the vexed question of nomenclature, Sir 
, Charles takes up a position Intermediate between the 
"lumpsirsi” such as Alder and Hancock, and the 
"sphtterst’* such as Bergh, and he has many valuable 
remarks on the synemymy of the more difficult species. 
Tw intttiesting diapters follow on the Wonomlca and 
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development of the ^roup and on the anatomy of 
Doris and of /Eolldla, the quebtions of dassi* 

fication, affinities, and descriptions of specie^ occupy 
the latter half of the work On these sections, the 
author's intimate knoi%ledge of his subject confers a 
philosophic caution and breadth of treatment Atten¬ 
tion may be directed especially to the discussion of 
the relations existing between nudibranch and tectU 
branch molluscn (pp 89-93), and to the descriptions 
of fifteen species not described in the monograph 
Malacologists are under a great debt to Sir Charies 
for this fine work, which is wcM’thy of the classic 
Chat It supplements b W G. 


WILD FLOWERS 


Wild Flptuers of the British Isles Illustrated and 
Witten by H Isabel Adams Revised by James E 
Bagnall Vo] ii, order xlii , Campanulaceaa to 
order Ixxxvl , Araoea, completing the British Wild 
Flowers with the exception of Water Plants and 
Trees Pp xl+199 (London Vk Heinemann, 

1910 ) Price 30A net 

T he talented author of the volume under review 
has made the fatal mistake of attempting to 
serve two masters, and with the inevitable result 


From tlie artistic jioint of view the plates are for the 
most part very good, and they combine accuracy of 
detail with b^uly of arrangement No doubt they 
have suffered somewhat in the process of reproduction 
by the three-colour process, especiallv as regards the 
green tiiits, but the original drawings must be excel¬ 
lent An attempt been made to produce a British 
flora of an up-todate character, based on the last 
edition (loth) of the London catalogue, and also to 
produce an illustrated flora The inork before us is 
incomplete from both points of view 
As a flora the omission of trees, referred to on the 
title-page, is a great mistake, but the complete neglect 
of Juncacen, Cyperaceee, Gramme®, and other mono- 
cotyledonous natural orders, without a word of ex¬ 
planation, deprives the book of any real scientific 
value ** Water plants " arc also said to be excepted, 
as well as trees, but the definition of a water plant 
adopted by the writer must be individual and peculiar 
since Hottonus palusirts, Nymphofdes {VtUarsta) pelta- 
turn. Lobelia Dortmanna, and others are not only 
included but illustrated It is not eas} to suggest any 
reason for the omission of other natural orders not 
specifically referred to, such as Eiaaagnacefle and Lor* 
anthace®. There can be no question that both sea 
buckthorn and mistletoe are "wild flowers of the 
British Isles", the former might be ruled out of 
oourt as a tree, but its dalm to inclusion 11 a stremg 
one when the non^tish Lydtim chtnense forms the 
subject of a welli«zecuted drawing The common 
privet, too, Is scarcely a tree Plantains also, wild 
flowers exceUence and decorauve also, fall to find 
a place irihe vdume, and one Is tempted to conclude 
that certain plants do not find favour wnth the smter- 
It is a ease apparently of the weakest going to 
the walDor of suffering rtiinorittes, since other natural 
^altters with only one or two genera ore to be found 
in their proper place. 
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l!he descriptions of the various species are on flie 
whole well ^awn up, and M>me Interesdag g^afat 
information is given under each natural order. An 
attempt is made in some orders to make a slight 
to the genera and species, but unfortunately for the 
unlearned student the keys are not vety helpful. In 
the Lablatse, for instance, the contrasted heads of the 
key have no logical ^»cquenoe They run as foUows 

Corolla, 3-lipped, and usually 5-lobed. 

Stamens 4, 2 outer longer 
Stamens 4, calyx-tube with 10-13 ribs. 

Calyx 3-llpped, closed in fruit, stamens 
In upper corolla-bp 
Corolla bell-shaped, with 4 nearly equal lobes; 
calyx with 5 equal teeth. 

There appears to be no reason from such a key why 
one genus should be placed under one heading rather 
than under another 

Enough has been said to show that this book cannot 
rank as a valuable contribution to the science of 
botany, and it is all the more to be regretted when 
the excellence of the drawings is considered Although 
In some of the plates there is unnecessary crowding, 
yet the draughtsmanship throughout is of a high 
ordei, and the plates of Convolvulus and Tamus com^ 
munts, to mention two only, are beautiful works of 
art A complete scries of plant pictures of our British 
flora by Mrs Adams would be of considerable vcJue, 
and it is a matter for regret that so much skill and 
labour should hive been expended on a book so pre¬ 
tentious and incomplete, which, with all its accuracy 
of drawing, unfortunately can only be regarded as a 
work for the drawing-room table 



SHALLOW-WATER STARFISHES. 
Echtnodeftna of the Indian Museum By Prof Rend 
Koehler Part vi, Asteroidea (ii) An Account of 
the Shallow-water Asteroidea Pp iqi + xx plates. 
(Calcutta Printed bv order of the Trustees of the 
Indian Museum.) Pnee ao rupees. 

I N this carefully executed and copiously illustrated 
memoir the starfishes of the Indian littoral ore 
for the first time regimented, from material collected, 
between the Persian Gulf and the Malay Peninsula, 
during thirty years of steady work, by the Royal 
Indian marine survey-ship Investigatof, supplemented 
by local contributions from the recently cotnmlssloDed 
Bengal Government Fisheries’ steamer, GeUsn 
Crovm. 

Sixty-seven species are enumerated, of which twenty- 
eight are described as new. Among the novdties, 
though there is nothing very surprising, the species 
of Astropecten, Anthenea, Gonlodiscus, Nardoe, 
Luidia, and Ophldiaster predomhtate. 

Of old-established species seve^ riiat were In- 
sufficiently characterised by thdr duthorii or that hiM^ 
nevsr been figured, are hm re-described With Infblt# 
care, or Interpreted by wonderfully lucid photograplu, 
aocofding to the requlreinents of anih case, the auodr 
having taken the trouble to rivet attention on notitiapff 
less authentic than the very "types.'* Tltii oiethorf 
df work, togethec with tbs fact ^at esrt ato . gana w i 
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the by no means easy genus Pcntaceros— 
vet m^ctkally reused, within set geographical limits, 
sidiia cnoHnously to the value of this conscientious 
vaptvoSfBpYi 

Thouf(h the work is for the most part descriptive— 
afapost cominendably so in an age of easy speculation 
—the SMthor takes pains to set all his species In their j 
due relations Of Palmxpes sarasim he observes that 
ha differences from iU congeners are almost of generic 
vgjue:, and of Vnlvaster that Its peculiarities are almost 
^Hlclently exclusive to give it rank as an Independent 
He also discusses the position of the irre¬ 
concilable genus Metrodu-a, which he hfts no hesitation 
in establishing among the LincklldsB Nor has he 
forgotten to notice the small parasitic mollusca found 
on iqwcies of Stellaster and Palnupes 

This Is Prof Koehler's sixth memoir of the fine col¬ 
lection of Echinoderms of the Indian Museum, and, 
as India Is still meta tncogntta so far as the Echinoideo 
are concerned, we trust that it Is not the last 

One criticism, however, mav be offered of this 
memoir, as of its precursors of the senes, namel>, 
that It is ^00 exclusively addressed to the specialist 
Species are examined and desenbed with acumen, but 
there are none of those sAnoptical tables, of educa¬ 
tional value, which the student has almost a right to 
expect in a museum publication that treats In its 
entirety one large component of a fauna If the 
author would crown his labours in this field by pub¬ 
lishing synopses of the families, genera, and species 
of Indian Echinoderma, he would “thereby highly 
oblige" many to whom, though they are not experts, 
whatsoever passeth through the paths of the seas is of 
interest ^ 


experimental electricity and 

MAGNETISM 

(i) PfUcHcal Electrical Engineering for Elementary 
Students • An hletnentary Lahotaiory Course for 
Students of Electrical Engineering in Trade and 
Technical Schools By W, S Ibbetson Pp xu + 
15s (London E and F N Spon, Ltd , New 
York Spon and Chamberlain, 19I0) Price 3; 6 d 
net. 

(a) Practical Electricity and Magnetism A First 
' Yearns Course By R Elliott Steel Pp viii+175 
(London • G Elell and Sons, Ltd , 1910) Price as 
(3) Elehtentary Experimental Electricity and Mag-- 
HeUsm* By W T Clough. Pp. viii-^a55 (London 
Methuen and Ca, Ltd , 191a) Price ax 6d 

*^HE first two books are intended to cover first-year 
A laboraCDry courses, in the one ease for technical 
^odeptSi In the other for beginpert In science at a 
•ol^ or ooUege. The usual differences are to be 
tmd between them, the second being far more 
tbfibrettcat than ihn first, and also containing sections 
and electrostatics, which the other does 

system employed. Iqr Mr. Ibbetsw^ls excel- 
aiHl couM wtlh advantage be adopted In any 
sAjOols in which a stmttar sdieme h not 
Itji ^Mstlaps to be re gi etted 


that no experiments with magnets are Included, un¬ 
less the student is Intended to have taken a pre¬ 
liminary course in electricity and magnetism under 
the heading of physics 

Slight alterations In the experiments will have to 
be introduced m different laboratories to suit diverse 
conditions, as the book has evidently been vintten to 
fit the apparatus employed in one particular school. 
This defect shows itself most prominentlv in the too 
narrow specification of the instruments to bo used 
in the experiments, instead of general advice to 
enable students to select instruments and resistances 
suitable in their range and capacity 

Ihe connection diagrams arc, on the whole, very 
good, the boldness of their drawing being a valuable 
feature They could be improved, however, especially 
in the cases of more complicated experiments, by 
simplification of the drawings of instruments and 
switches and the avoidance of crosh-overs wherever 
possible 

In experiment xxxv the use of a standard resist¬ 
ance In connection with the calibration of a voltmeter 
seems quite unnecessary, and confuses the expenment 
with the calibration of an amperemeter 

“Shunt dynamo, separately excited,” is a very con¬ 
tradictory term, which appears on p 144, moreover, 
the expenment can be performed just as well with a 
generator with a low-resistance field winding 

Thfe complete lack of any reference to the error 
due to the voltmeter current when measuring resist¬ 
ance bv the ammeter-voltmeter method 1$ a serious 
defect When measuring efficiency in the photometry 
experiment, the connections ore made so as to avoid 
this error, but no reason is given On the whole, 
however, the expenments arc detailed with the care 
and exactness so essential when dealing with elemen¬ 
tary classes 

(2) Mr Steel’s book contains Instructions for carry¬ 
ing out a great many experiments, but the language 
IS hardly concise enough for scientific work The use 
of supply mains and accumulators is avoided, which 
renders the book suitable for some few laboratories 
but unsuitable for many others The comparative 
absence of diagrams of connections is a great draw¬ 
back, and the few which appear are not good 
examples for students to copy from 

(3) Mr Clough’s book U intended to act as a 
theoretical text-book, as well ns a practical guide in 
the laboratory, for students preparing for the' elemen- 
tary examinations in the subject 

Magnetism and statical electrlcitv together occupy 
the first one hundred and fifty pages of the book, and 
voltaic ekctrlcitv the remaining one hundred Voltaic 
work is explained from a statical point of view in a 
method somewhat unusual at the present day 

The diagrams and illustrations are plentiful, and 
the type Is varied so as to call Into prominence the 
most important passages Numerous exercises are 
given, chiefly draam from recent exnminabon papers, 
which should be verjt helpful for intending candidates. 

A few omissions are noticeable, eg, no reference 
is made to the moving-coil type of galvanometer, 
which le more frequently used than the suspended- 
magnet type. 
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The Calculus for Beginners By J W Mercer Pp 
xiv+440 (Cambrulge Univerbity Frees) Price 
6r 

Studints of ordinal^ endowment form the habit of 
observing things before words The author of this 
work hab therefore widely begun with the notions of 
velocity and gradient of a curve before introducing 
dyjdx as the Instrument for measuring them The 
purely mathematical aspect of a limit is not omitted, 
but it is subordinated, the need for it precedes itb 
Introduction hor many purposes, and at any rate 
for initial study, tins course is quite satisfactory, and 
die author will find most teachers in agreement with 
him In thinking it Is also icise e\en for those who are 
to proceed to the more severe and formal study of 
the calculus While he doubtless recognises that 
physicists, engineers, and chemists should benefit by 
finally surmounting the difficulties of the notion of a 
Imit, he does not make it his business in this book 
to give the first importance to the difficulties of analysis 
presented bv his subject 

The ground is covered slowlv at first, some 250 
pans arc devoted to the case of x* in all its bearings 
before sinx, cosx, a', logr, Kc . are diMnissed, even 
die rules for the differenUntion of t product and 
quotient bring postponed until the student is well on 
with the bubject ITiose who think that this is a 
large allowance of pages to the earlier part of the 
calculus should remember that the shortest account 
of a mathematical doctrine is not necessanly the one 
which occupies the fewest pages An excellent feature 
Of the treatment is the Introduction of integration 
under the heading, “Given dyjdx, find y’* The 
student cannot have it impressed upon him too soon 
that the determination of a function is often most 
easily carried out by first finding the rate of variation 
of the function In his graphical work he hi^s prob- 
ably often observed this rate of variation, so that 
the notion hns more chance of appearing exact than 
Chat of the hmit of a sum, and he has at the same 
tfme the advantage of getting the most out of the 
newer ideas with which he has become acquainted 
The Introduction of r* graphically is the necessars 
outcome of the author's whole method, and will give 
a conviction that seldom if ever results at first from 
the complete algebraic treatment 
The work, which Is well supplied with diagrams 
Is certain to be used bv many teachers, who will find 
it well adapted to meet the requirements of those for 
whom it is written 

A TexUBook of Organic Chemuiry By Prof A F I 
HoUeman Edited Iw Dr A Jamieson Walker, 
asristed by Owen E Mott Third English edition, 
p^Iy rewitten Pp xx+jqq (New York* John 
Wiley and Sons; London Ch^man and Hall, Ltd , 
X910 } Price a 50 doUars 

The edition of this book was reviewed in flic 
columns of Nature in 1903, and we were impressed 
with It a* being a moat useful addition to the book# 
In Engliah on organic chemistry Since then we have 
ncommended it to students, who have found its study 
both inlefeadng and useful Evidently the boede has 
ttled a want in the country, Sb a second edition was 
publlshad in 1907, and now we have befote us the 
third cdttlon. 

CoQAHNble additions have been made in this issue 
owing to the advances hi organic chemisti7 uriiicfa 
have taken place. The dhwter on proteins has, for 
axamMV been rewritten, and is now Incorporated with 
the IPsyal acheme of (he book, whereas in (he first 
two wBQoiw the protabis were placed in flie appendix 
Fiirfliertnore, the translator has introduced the protrin 
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claMficadon adopted by the Chemical Sodety, wbhil* 
of course, is a great advantage to English rea 4 (f]if« 
Another chapter which has been enUuged AOd SMO^ 
pletely rewritten Is that on pyrrole. 

In reading through the book one continually oocnea 
across smalTalterationi, sometinjes cooriderable altera^ 
cions, whm recent advances have shown the n s bia> 

^ stty for revision or addidons. For the purpose of 
' review, it is not necessary to direct attention to tech 
alteration or additKin, it is more to the poiht to 
remark that the book has been carefully revbed and 
brought u|i-to-date, and that the high standara of tho 
work has been maintained in the third edition. It Is 
to be thoroughly recommended as putting In a fUO 
dnet and readable manner the salient facts of organic 
chemistry The book is not exhaustive, but the 
student who has carefully studied It will be In a posU 
tlon to read with understanding and dlscrimlnatkirt 
larger works on the subject, whirh, without the pre^ 
vlous knowledge obtained from this work would be 
beyond him F M P 

A Popular Guide to the Heavens By Sir Robert S» 

Ball, FRS Pp xii + g6+8i plates (London. 

G Philip and Son, Ltd , 1910) Price 15* net 
There appears to be little difference between the pre¬ 
sent book and the second edition, issued in 1905, and 
reviewed in Nature of Marth 9 of that year ^vol Ixxl, 
p 4^) Ihe number of pLates and descriptive text is 
the same, but a frontispiece has been added, giving 
reproductionb of drawings of the miner’s comet (1910a) 
and HallSy's comet 

We must expresb astonishment that this "Popular 
Guide tu the Heavens “ bhould contain no reproduce 
tions of the remarkable photographs of solar faculm 
and flocculi taken by Hale, Desiandres, and others in 
recent years These pictures are among the most 
striking illustrations of celestial phenomena ever pro¬ 
duced , yet no notice Is taken of them in plate or text. 
The sun is represented by two plates, one showing a 
large sun-spot and the other some great prominences. 
We suggest that it would be far better not to illustrate 
solar phenomena at all than to let thesd two plates be 
considered to represent the most interesting pictures of 
modem solar phvsics 

The book contains many beautiful pictures gnd 
valuable maps, and is altogether an attractive volume, 
but there Is no reason why people who possess the 
second edition should purchase the new Issue with 
the view of finding further illustrations of astronomleal 
progress 

Catalogue of Hardy Trees and Shrubs Growing in (ha 

Grounds of Syon House, Brentford, By A 

Jackson. Pp. x+38 (London West Kewtnan 

and Co , 1910 ) 

The unique collection of trees and shrubs in thw 
ground! of Syon House, Brentford, the Middlesex seat 
of the Duke of Northumberlaiul, has not been cata« 
logued within the last sixty years, during which tbhs , 
thM have been ntanv changes, as ^ledmens h«ve 
died off and new species have been introduced Thfl 
chief interest lies in the fine old trees, soma of whldi « 
are the best representatives of tbeir Idnd in the king* 
dom. Two block poplars, estitakted to'be laS {ed| 


approximating to ^ feet hi height. The edteetton « 
di^uous mntscs, Taxodissm distkkum, thowtag 
the so-called knOfs, are famous, and havfl been 
qoentfy described; some fine spedmens of gsUbnM 
cfsnato (Urtkams) are remaritabtk The itamd.Wl 
Information consht, so far os is possBblei e( pepwqii 




fkmlly. sltuatioa in tha garden, country of 
and data of introduction, interleaved blank 
mwei are provided for notes and additiems^ The 
fwdibr la to be compliipented on the accuracy of h» 
iMrk. 

3^ SiSMntiaU 0 J Histology, Descnptwe and Frao^ 
for tho Lite of Students By Prof E A 
Schttw, F R,S Eighdi edition Pp xi + 571 
(London • Longsmans, Green and Co , 1910 ) Price 
lot. 6d net 

Wbbiv Prof Schdfer’s "Etsentiale" mode its first 
dp^etrance »me years ago it was at once recognised 
that here was the book which had long been wonted, 
gnd it has since then continued to occupy the foremost 

S '" ce In the estimation of both teachers and students 
ery successive edition has kept the work fully up 
to date in regard to practical methods, descriptive 
tetterpreis, and last, but not least, illustrations Any 
eateaded notice of such a well-known text-book is 
^mte unnecessarv, all one need soy of the eighth 
raltion is that it fully maintains the high stondard 
of previous editions, and the author is to be con¬ 
gratulated on the continued and 
welltdeserved popularity which it has | 1 

obtained W D H-— 

The Charm of the Road England _^_ 

and Wales By James J f^say* X 

Pp xviii +^6 (Lomlon Map- / 

mlllan and Co, Ltd., 1910) -7- 

Price 105 net —I— - 

tn hU latest book, Mr Hiseey is aa- 

successful as ever in painting the_ 

Oharms of travel in one’s own coun*__ 

tiy ITie journey desenbed in the_T 

present volume was begun without 

a premeditated plan, the author- 

Bays —fo us the destination was-V 

a tnvmt detail, left to settle itself_j 

each day, the joy of the journey_ 

was the thing, therein our pleasure ^ 
lay " Certaii^ Mr Hissey’s gos- 1 ™ 
alpy description of the places and*^ 
scenes they met with, and the quaint 
cftperlences they were fortunate 
enoi^ to have, is more than 
BUfmeiit to convince the reader 
that the fortunate possessor of a motor-car, a pleasant 
companion, and plenty of leisure, can have an excel¬ 
lent holiday indeed in strayihg from one shire to 
another, os fancy dictates. 

^ Th^ excellent photographs which illustrate this in- 
WesUng travel book are good testimony to Mr 
Hlsfey'i keen eye for the beautiful and picturesque 

LETTERS TO THE EDITOR.* 

^ respoHsihte for oMnUrns 

^pressed hy his correspondents Nmier eon ho undortake 

mriturs of, refoeUd 

^ mnrnsoHpto fnt^ldod for m or amy ^ hart s/Natou 
No noUco fs iahm of ononymeue cmpmicaUonsl 

^gilM MlereVhermoffranis and the laflaeaGe of lea- 
. b«|a on the Temptratoto of the Sea. 

of preclsa temperature meanireinentfl to 
H ^ *«wfcn and dldntegration of 

LaWfW» River mifHBMl to mp the p^- 
Uiifig wry denote eleetiM thermomeurs on 
-drtfrtdne the proxhaliy <rf Ic^ergi On 


likely to be uncertain, except when very ckwe to a berg» 
it was -some time before I could arrange for the necessary 
trials 

In ths meantime I hod devised a practical form of 
electrical mlcrotbermometer, which was given a thorough 
test on board the Canadian Government ice^reakera. 
during the experiments made lost winter to keep the river 
clear of ice above Quebec So unsitivo and precise did 
this Instrument prove, that a uniform temperature gradient 
In the water of one-tenth of a degree per mile could bo 
determined from the ship, approaching an ice fkld from 
open water, to an accura^ of a thousandth of a degree 

The Interesting experiments of Prof Otto Pettersson on 
the influence of Ice on oceanic circulation, described in the 
Geographical Journal foe 1904 and 1907, made it appear 
highly ppobpble that the experiments 1 wished to try would 
prove succeiaful Dr Pettersson showed that ice melt¬ 
ing In salt water produced two cold currents, one of fresh 
water which flowed out on all sides over the surface of the 
sea, and one of salt water which sank down by the 
ordinary laws of convection A third current of warmer 
sea water flowed in towards the ice, under the surface, and 
produced the melting of the ice 

Through the kindness of the Hon L P Brodeurh 
Canadian Minister of Marine, passage was secured on th« 


tvforted that tonperature msasaremwnts were 
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Fig. 1 ~T«nip«rAtun Gndioiu mu an Icabarg. 

COS Stanley for the trip to Hudsons Bay last July 
\s other duties prevented me from being absent from 
Montreal for so long a time, 1 was fortunate in being 
able to send Mr L V King, who had so ably asilsted 
me during the previous winter in ice studies, and who had 
gained jZ^t facility m using the microthermometer 
In addition to the ordinary wire bridge which we used 
In our river experhnents, having a scale nearly a feet 
long for one d^ree, we adapM a Callendar recording 
melanism to our needs, which gave us a scale of 1* C , 
equal to 8 Inches 'l^e automatic recorder could be 
switched on to the microthermonieter at any time, and 
records accurate to one-hundredth of a degree obtained at 
any part of the temperature scale They were obtained 
while the ship steamed at full speed through heavy seas, 
and were unaffected hy the motion 
1 venture to show two diagrams from the many Mr, 
King obtained, which illustrate the disturbing effect of lea 
on the temperature of the tea in summer rig i ibowa 
the temperature, gradient approaching and rec^og hrona 
a targe Iceberg passed within a half-mile from the ahip in 
tha open sea on the Labrador coast The ship’s courso 
Is showed relative to the Icebprg Fig a shows a micro- 
thermogram of sea temperature trac^ diroctly from the 
charts. Tha proximity ol ice Is at once shown by a 
movement o£ the pen of the recorder off the scale, to 
return again to approxlioately the same posihon after tha 
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Iceberg In paned In nearly every record wo have there 
U a email rite of temf^rature above the lurfounding eea 
temperature before the fall occure, which leeine diareo- 
Ccfletlc of an Iceberg effect 

In the light of the microthermogrami we have obtained, 
the unual method of taking temperatures at eea eeema 
decfdediy Inadefnjate Thus, even if temperatures ore 
taken over the side of a moving ehip every fifteen minutes, 
readings are obtained at about two- to three-mile interval!, 
which obviously cannot be of mdeh value In determining 
the temperature gradient charatterlstlc of an iceberg 
They might easllv, as some of our charts show. Indicate 
a rising rather than a falling temperature The ordinary 
marine thermometer, with a degree one-eighth of an inen 
long, would miss entirely temperature enacts made per¬ 
fectly plain by the microthermometer l^e persistence of 
a temi^ature gradient In the direction of a ship’s course 
Is one thing which I think can be relied on to give ice¬ 
berg warnings, but when the whole temperature d^p Is 



teiApefatures show no diurnal variation, eioapt 
former case when near Uitd It seems to be weU IgiDm 
to biologists that small temperature varlatfons In thb ae^ 
"jjy ^ wt up by the existence nrf marine life, oaa it U 
difficult to think of any other cause for what we have 
observed It Is Interesting as indicating how Important 
a part marine life probably plays In the oonservaUon of 
solar energy H T. “ 

McGill University, October ay 


Dun Coat Colour in the Horee. 

Mv attentkm has been directed to a letter In Natuiw 
of November 24 over the signature of Prof j Wilton. 
He disputes the accuracy of certain extractive uom ** The 
General Stud Book," which originally appeared In The 
VtUftnary Record, m my paper on the Inheritance of dun 
coat-cotour Prof Wilson also states that In the Stud 
Book entries there is a considerable 
element of doubt This would appear 
to be the usual attitude of hii mind in 
relation to data which do not exactly 
fall in with hli own theories 
Let me first take the case of the 
mare Sllvertocks (foaled lyac) 1 most 
emphatically deny that the Stud 
Book assumes" that this mane, which , 
Is described os a chestnut on p i, 
vol I, Is Identical with a mythical 
chestnut mare which Prof Wllm says 
was foaled exactly a hunted years 
later The animal to which he prob¬ 
ably allwfos was foaled in 1^4, and la 
entered In the third volume as a bay 
coU Silverlockt** by Blacklock out of 
Sheba's Queen 1 would direct Prof 
Wilson's attention to the fact that the 
chestnut mare Silverlockt (1725) is the 
only mare of that name in the first 
four volumes of the Stud Book, and 
that the Stud Book entry Is perfectly 
authentic, since It was extract^ from 
an early Racing Calendar which de¬ 
scribes Sllvertocks as a chestnut more 
by l'h« Bald Galloway, out of a sister 
to Chaunter This mare was raced for 
some years, and there is no room for 
doubt that she was the dam of tiie dun 
oolt Buffcoat, foaled 1742, and of hla 
two dun listers, foaled in 1738 and 


fewer than two degrees In six miles It Is evident that veiy 
sensitive thermometers must be used to detect it 
B^^s the disturbing Influence of Ice, the proximity of 
la^ withhi a few miles moduces effects of great magnl^ 
twle as oompa^ with die remarkably s^ variations 
y toperatum in the open sea In our case this was, no 
mbt, caus^ by the cold under-currents being turned up 
by the shoals and shore line of the Labrador coast 
For hydrogr^ic work, the detenninatfon of current 
boiuidmles cwkL be mode with great exactneia from a 
CM^son of the tmnperature traces and the determination 
of iblp s position 

The inequaHtlee In the temperature of the sea 

ttad o^ln strong oMtiwst to the uniform temperature 
of the St Law^ 1^ just after the ke has moved 
out in the spring These Inequalities of tcmperatuio 
onto the possibility of a vi^rtlcat circulation set 
by Mivectlon cunrentsi which must bo an Important 
• In the retatkm of the solar energy abso^ by 

tha sta. It explalfis why our records of air and sea 
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^39 respectively, all three being by 
The Godmphin Arabian (brown or vy). 
Does Prof Wllaon mean to Imply that 
Lord Godolphin was so dishonourable 
as to run Buffcoat under a false pedi¬ 
gree, for that In effect Is what he wbuld 
have us believe? I have alread|y 
directed his attention In a private 
letter to the circumstance tnat I 

-, . . ^ have a iM>rtralt of Silverlocks (iTi^ 

wnicn shows her an unmistakable riiestnut, and not a dun. 

In regaid to the dun filly Sarah Curran (1^), iw 
Ibnmett (bay or brown), out of CelHtHted (bteok). 
Prof Wilson Is certainly mUleadIng, for be falls to* 
disclose the fact that Messrs Weatherby distinctly states 
F that "this mare erroneously 

^ volume os dead " Now, wh^her 
Prof WI^ likes It or not, the breeder of Sarah Curran. 
Mr J T Hartlgan, returned thla mare aa a dun I 
)ud|» Iw was In a bettor position Vb^ferm an opinion cgiw 
cermng her pedIgrN and colour than my cridc, who navar 
•aw her. 

Prof Wil^ says that the HUy fi 886 ) by Lord Gougl^ 
C^) out of ^aeuae (brown) Is dsscrlbcd as a 
Hem be does pot state tta whola truth. At a matter, 
of f^, ^s filk w returned aa bay when a foal, hvt^ 
^ -dtewd tip oobw to dM Ip 

She hod then reacKbd maturity, and wia ^ 
brood paarB, . ^ ^ , 

1 do Mt Wi.ll to Uk. up IMf «M. Ill vriMltag ^ 
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^ ‘ifhfttiiMtt bmy^uH «r hay or At» better deacribes the filly 
A«h (cheitnut) out of Unespectiid (bay) Here,, 
ariother in«tanca of reverelon to dun which 
odiM under my penonal notice, vli bay-dun hackney 
Ally (foded Wed by the late Dr W Wingate Saul 
She wat'by General Gordon, brown (gametic composition 
bfo^-cpostnut) I her dam, Fanny Gorain, a light yellow 
bay with blaw dorsal tend. Fanny Gordon was by 
Genial Gordon out of Lancaster Fanny, (Ud-k liver- 
chestnut J B Robbrtson 

Lancaster 

Lowdr Crctacaout AngiDaparma. 

In the dourse of my work at the British Museum on 
CrMceous blunts, 1 have examined a number of more or 
lesa perfddt^ petrified '* woods '* Such specimens have 
generally benn classed together as " Gymnospcrms,*' so 
umt they have received little attention from palMbotanlsts 
As I am undfertaklng un exhaustive study of the Cretaceous 
plants, the keeper m geology has had sections nuide of all 
the likely spedmens of woods * 

Aonoog those sectioned are Nos V 11517, V 5654, and 
V 545a These are of exceptional interest, because they 
prove to be, not Gymnosperras, but Angiosperms One of 
them Is further notable in having Its phlam and cortex 
petrified, as well as the wood, riie majority of siUcified 
irooda having lost these soft tissues The st^cimens were 
collected at different times, which minimises the chances 
of error In referring them to the Lower Greensand, and 
from geological and petrological evidence there is no reason 
Co doubt that they ore, as labelled, of Lower Greensand 
age (1 s A|^an of the Continent) 

I m>pe shortly to publish a complete and illustrated 
account of these specimens, but 1 make the discovery 
public now In the hope of obtaining further evidence 
Hitherto the floras between the Wealden and Tertiary ages 
In Britain have not received much attention, owing to 
very scanty and imperfect nature of the fossils re¬ 
presenting them Nevertficlass, many collectors may have 
laid aside wood ’* from the Greensands, Gault, or Cholk, 
and, If so, might be willing to lend them to me for 
examination 

So far as I am aware, the specimens, the nature of 
which I have recently determined, are not only the oldest 
Angloaperms from the north of Europe, but ore the oldest 
from any locality with petrified structure From the 

succeeding Albian, Fllche desenbed on anglospermlc wood 
•^Laurinoxylon olhteHse —which he remarked was then 
(1905) the earliest known petrified Anglomrm The 
itunterous Angiosperms described from the United States 
and elsewhere from the Potomac and succeeding forma¬ 
tions are leaf Impressions only 
The existence of Angiosperms in northern Europe at so 
early a horlson as the Aptian Is a fact which will necessi¬ 
tate revision In some current views as to the early dis¬ 
tribution of the most important group of plants 

Mancheater University M C Stopks 


Tka Cocoa-Kaalisf AtoU. 

As a contribution from a frank supporter of Sir John 
Murray’s theory of the formation of ine lagoons of atolls 
by solution, I welcome the criticism of Miss Drummond 
(NAtimi, November 04) 

I must, however, point out that the discussion does not 
co nce rn the question of the power of aea water to dls- 
OD^ cakluni carbonate, a fact which, so far as I know. 
If not doubted, but deals with the more special problem 
of whether this power for solution la the factor which 
has caused the development of atoll lagoons 
She has askod me a question, and 1 think that she 
herself given the answer to It 
Taking iSt case which Misa Drummond presents, and 
bmpring her figures, we have the fbJlowIrig facts 
Nortnal sea water oofitains o*ia gram of caldum carbonate 
^ IttfiB, and udit form no precipitate on sundlng for any 
With of tlihe< '^Sea water that contains more than this 
qiuanrity 0*649 *flpam wer Ktro) wW depolls calcium 
“In jtke crystaflind form, and the deposition 
gd on until the eonitkm contains Ma than is oormalty 
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In this last case, the saturation of the solution, in faU« 
mg from 0*649 gram per litre to less than that of normal 
sea water, hu passed through a stage at which it la 
represented by the normal o*ja fherufore, In this case, 
sea water containing o-ia gram of calcium carbonate per 
litre will precipitate Calcium carbonate, and go on pre¬ 
cipitating It until it contains leas than U normally present 
In sea water ** This fact therefore negatives the first 
statement that sea water containing o-ia gram per litre 
will not precipitate What Is the factor that determinea 
the precipitation from normal (o-ia) saturation In this case 
when, as Miss Drummond sa}!!, sea water when allowed , 
to stand will not precipitate? I would surest that it la 
the presence In the solution of the already formed crystals 
of calcium carbonate—a condition which is also present 
** in the Interatlcci of the massive corals in the lagoons ** 

F WOOD-JONBB 

Cooflictlof Datsa of Interoational Congnueo. 

At the request of the Swedish geologists, the Inter¬ 
national Geological Congress took place this year instead 
of in 1909 This year was also that in which the Inter- 
nationaf Zoological Congress naturally fell to be held 
Since, for the convenience of university workers, these 
congresses are usually held at the same time of year, and 
since they, with their excursions, now extend over a con¬ 
siderable period, especially m the case of the Geolt^Ical 
C ongress, it was almost Inevitable that the times ot the 
meetings should clash This may not affect a large 
number of parheiponts, hut It Is rather hard on palceonto- 
logists, whose interests lie In both comps, and whoj even 
with the aid of the abroplane, cannot be In two placet 
at once 

1 should not trouble you with a complaint about what 
appeared to be inevitable this year were there not signa 
of the same difficulty recurring In perpetuity unless pro¬ 
test Is at once raised As a motter of lact, the committee 
of *' Palccontolctfla Univemalis,” when it met at Stock¬ 
holm, forwardea to the council of the congress a request 
that this Interference should be avoided in future ^at 
protest seems to have been without result If so, m xgn 
the palaMintologlft will again find himself summoned 
cither by duty or desire to opposite quarters of the globe 

F A Bather 

Tha Magaloapharic Form of Ammodisrus vtcertus 

The interesting discovery of the megaloipherir form Uf 
the above species in some abundance in the North Pacific 
Ocean, as described by Mr J A Cushman In Bulletin 
No 71, U S National Museum, 1910, pp 7‘t-5, and 
notice in Nature of September 1, brings to mind the 
remarkable occurrence of the megalospheric form only 
{A tenmSt Brady) In some dredgings off Great Barrm* 
Island, New Zealand, which 1 described m the Trans¬ 
actions of the New Zealand Institute in 1905 (1906) 
Curiously, the mlcrospherlc form was there entirely absent, 
although Dr H B Brady had previously recorded it from 
a neighbouring Challenger station, No 169 The latter 
author reganM A tenuii os perhaps a lo^l variety of 
the better known A incertus Rhumbler suggested that 
the form was possibly the megaknpHerlc stage of the 
species, whilst tne present writer, noting a large amount 
of variation in the initial chamber, suggested that a 
mlcrosphere might be present In forms otherwise to be 
regarded as A tenuis^ giving the diameter of the Initial 
chamber In the New ^alnnd specimens as 100 m to 50 m 
M r Cushman's published figure shows an approximate 
internal diameter of the prc^oculum as 350 Mi which is 
nearer to Brady’s publlihro figures than to the examples 
from the GreAt Barrier Island I am now ronvinred that 
the spedmens from the latter locality had ahnormally 
small megalosphatvs, giving the minima of mrasurementa 
so far as known, 

A question here- arises how to acscount for the remark¬ 
able abundancer of Ammodtsrut incertus^ clenrly of micro- 
spheric relationship. In fosslliferous strata from the Upper 
Silurian to the late Tertlaiy With that problem as a 
suggesridn for observant rhixopodlsts I conclude this note, 

F Chapman 

National Mumm,' Melbourne, October aoi 
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THE PHOTOGRAPHY OF NEBULjE. 

ClNCE the year 1880, when Henry Draper, of New 
York, dcnieved the fir&t succcm ui photographing 
nebulse, namely, the great nebula in the conbtclution 
ot Onon, the progre^ made in thu» branch of aktro- 
notny hoe been tx>th rapid and wcure In thib country 
Common and Isaac Roberts, in trance Janksen and 
the brotherb Henry, m Germuny Max Wolt, and in 
the Umted htates W H Pickenng, Barnard, and 
Keeler, ail have helped to obtain the high standard 
of excellence which prevails to-day 

Both refracting and reflecting tdescopes have been 
rlvaUing each other to obtain the mastery m this 
particuur branch, and 1 think that it is generally 
conceded to-day that the latter have won the day The 
great success achieved is no doubt partly due to the 
important progress made in the preparation of the 
photographic dry plate, but a closer scrutiny of the 
whole situation brings into the light the peculiar skill 
of the man at the telescope Isaac Roberts, for in¬ 
stance, had not a very large reflector to work with, 
one of only 20 inches aperture, yet his skill in tuning 
up his mstrument and his very careful ** following^* 
were rewarded by the magnificent set of \^ondertul 
photographs which he was able to secure 

Again, Keeler, with the Crossley three-foot re- 
flcKstor, an instrument made in 1879 by Dr Common, 
which only reached the United States in 1895, 
achieved his success only by making a very caretul 
study of and alterations in the telescope and its 
accessories While the changes he made were stnall. 
they had, as he said, greatly increased the practical 
efficiency of the instrument, and therefore, small as 
they are, th^ are important." Unfortunately, Keeler 
died soon after he hod conr\menced his photographic 
study of the nebula, but the handsome volume pub¬ 
lished as a tribute to his memory Publications of 
the lick Observatory, vol lU , 1908 and containing 
splendid reproductions from his negatives, will give 
the reader some impression of the fineness of his 
work 

Beautiful as the photographs which up to the pre¬ 
sent tune have been secured are, there was inherent m 
them some defects which it might have seemed im¬ 
possible to eliminate There is little doubt but that 
all these photographs must now be consigned to the 
second position, to be replaced by those that are the 
work of Prof G W Ritchey, of the Mount Wilson 
Observatory 

Prof Ritchey is one of the band of valuable men 
which Prof G^ge £ Hale was fortunate enough to 
surround himself with in the establishment of the 
Mount Wilson Solar Observatoiy Prof Ritchey was 
previously one of the staff of the Yerkes Observatory, 
and was in charge of the instrument shen at that 
observatory, and this shop was regarded of very 
great importance, since it alone rendered possible the 
construction and frequent improvement of instruments 
of new type or special design, provision was also made 
'for optical work on a large scale At the Mount 
WUson Observatory the instrument shop was natpraUy 
of fundamental importance, and It was not long 
before the figuring and mounting of a 5-foot re¬ 
flector was underUken. This instrument was first 
tested visual^ in Deeember of the year 1908, and the 
first ce|iestsal photograph was secured in the same 
monlfi^f that year. The instrument, mounting, 
dome, buHding, and accessories were all carried out 
from the plans of Prof Ritchey, and it is with this 
iflstfument of research ^ close attention to 
refinUhoits that he has been able to make this pro¬ 
gress In the photognmhy of nebula 

Tn the eflident working of a reflectihg teLesoope It 
la of ^at Importance to secure at far as pCHmb|e 
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equal temperature conditions for the telesoopd* dqri&s 
and Inside and outside air Thus the telesoopQ aM 
mirror must not be allowed to be heated up dprhtg 
the daytime because change of temperature causto a 
deformation of the reflecting surface of the ntirftt 
and an alteration in the lenra of the telesom Itsdf. 
Again, bright sunshine on the doede causes the build¬ 
ing to become heated, and this in turn affects the 
tekscope and mirror and produces temperature errors* 
It is chiefly the elimination or practically the almost 
complete elimination of such temperature changes that 
has allowed Prof Ritchey to secure his admifable 
photographs, and a brief account of the way he has 
achieved success will be of interest In the first plac8» 
tests were carried on jn the optical shop to determine 
how large a daily variation of temperature was per¬ 
missible without seriously affecting the figure of so 
large and thick (19^ cm at edge, 175 cm. at centre) 
a mirror By allowing the air temperature about the 
%nlfror to rise and fall uniformly for twelve hours 



Fio f —Hm Oo-toch nIUctor momitMi la done 

retpecdvely through o* F. to F , the most marlted 
effect on the mirror was a decided disturhanoe of the 
figure on the outer aonee of die Mrfeoe for e dieteaoe 
« 35 oc 4 Inches in from die edge, diets eoaee be> 
eoiung too high as the temperature roae, and reoed- 



•mall. It was finally decided diet a dally varladon 
of the large mirror of a- P. was the auudmum mia> 
don that could be permitted nddiottt peroqrtibla infatt 
to the eharpneas of photograpilc etaratnagea. wlilft 
It 1. mentioned that the dally varladon ef the 
perature in die unprotected) dome In dear wnathor 
m the latter half of Tune, 1909^ at Mount 
•veragsd ao- P., It will be gathered that tha odnOri 
must nave altered its ^fure irery conaUtoraUv, IS# > 
eontraedon of the steel fkdeton tdbe #as luso imf 
nodfleable, for die apparent duuige of focal ti«w% 
found during tbo n},^t frequently eflioaated 
ladi* 
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To nUdOttin « nearly oonatant temperature Prot 
RItcbay AOW etidoses the greatef part of the telescope 
' ‘ ^ daytune in a light removable rocmi or 

; with insulating walls which he calls the 
Ihe walls o? this consist of four thick 


^^opy/ 


afsses of fine woollen blankets (quilted between covers 
4^ white canvas while the floor is of mats two inches 
thick made of cheap woven hair sewed between 
c ov er s of heavy canvas At the upper south portion 
of the canopy the head end of the skeleton tube 
prolecis ana this opening is closed airtight by a 
folding wooden cover hneo with wool felt In addi 
fttiM to these precautions the large mirror is protecU d 
vy a short cost iron tube and bv the airtight covers 
whidi protect its surface Arrangements are made 
for moving the canopy easily and entirely out of the 
way of tM telescope when In use and replacing it 
WhM observing is completed While the telescope 
was protec^ in the above manner a sun shield was 
used to reduce the daily variation of the dome This 
consists of gores of heavy white canvas heed to a 



Sm ■ —Tiw hv pbotographic put! cmtUt Ob On 60 liidi nStetor 


Strong framework of steel pipe IHe cmvis was 
thus retamed two feet from me steel covering of the 
dome due provision beir^ made for the free circuh 
tion of the air beneath the canvas In this w ly the 
daily variation in the dome was decreased to 10° F 
in July while the change in focus of the mirror was 
reduced to o oa inch 

By the combination of shield and canopy the in 
sMe daUy variation of temperature in the fatter was 
only 38^ F in August and September, and the 
appari^ alteration of focus reduced to 0005 inch 
rrof Kltcbev pnmoses in future two improvements 
when he sttll further hopes to reduce this wly ampli 
tUda of vanadon first to place m the canopy a small 
refrigerating apparatus with a controlbng tnermostat 
and aeoodoi to endote the complete temcope in the 


refinements in controlling temperature 
dianitcea» he adopts the knife-edge method of focussing 
die stidlar images a moat important conauferadon In 
or nehular photognmhy By this means he is 
to tocate the focal puiw to within 0001 inch 
L ^ iMp pf bis new obte-canier the focal plane 
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and the plane of the film of the photographic plato 
can with certainty be made to agret. within oooo3mch 
While making an exposure he has occasionally to 
move the plate to ch^ the position of the focal plane 
of the mirror Since the acloption of the canopy and 
shield he has found that re focussing about every half- 
hour in the early part of the ni^ht and about every 
three quarters of an hour after 11pm is sufficient 
for accurate working 

The efficiency of the uholc instrument is such that 
Prof Ritchey states — 

Alt of the unLertaintiLb which usually occur in making 
lung exposures with very large instruments ire eliminatM 
A plate can be exposed n ght aft r n t,ht if dei r d with 
tie auorance that no error in focus gn.dter thai one or 
two thousandths of an inch can occur and th no rotation 
of field can take place w thoul mmed itely be ng detected 
and corrected Both of these condit ons are alwiolutely 
necessary for the finest results w th an instrument so 
powerful and sensit ve as the 60 in h On the best 
of these negatives with exposures of eleven hours die 
s nalkbt star images are 1 03^ seconds in d ameter 

io ensure the finest of hnil products, Prof Ritchey 
libtly abandons the use of rapid plates which as is 
well known art always associated with coarseness o? 
gram and employs Seed ^3 pjates almost exclu# 
sively 

A close examination of the reproductions of some 
f the nebulae which ht publishes with his latest com¬ 
munication indicates in a striking manner the wonder¬ 
ful sharpness and richness in detail of his photographs 
it IS mteresting in this respect to comp uc Ritchey s 
photograph of the spiril ntbuli Messier 51 Canum 
Venaticorum with that of Keeler repr^uced in 
\ol VIII of the Publication^ of the Licjc Observa^ 
tory (plate 47) those otf Isaac Roberts in vqIs i ana 
1 of his Pnitographs of Stars Star Clusters and 
Nebulffi (plates 31 and 15 rcspictivel)) and lastly 
that by Ritche> himself tiken with the 2 foot reflector 
f the \trkts Observatory and published in vol u 
f the Public ition of the \ erkes Observatory 
(plate aq) 

Bearing in mind the differences in qu ility of the 
reproductions to which references above are given thet 
supenonty of Ritchey s latest achievement is welt 
marked 

In a more reitnt announcement (ilf nthly \ottces 
R \ S vol Ixx Supplementary Number No j) and 
dited September 17 Prof Ritchey directs attention to 
\erv important unclumoos which he is able to arrive 
at from his recent photographs These are that the 
spiral nebube are not only distinguished by many 
sharply marked characteristics from all other classed 
rf nebuUe but that the spirals themselves exhibit 
marked differences from each other in regard to the 
distribution of the nebulous stars differences which 
as he states possibly correspond to successive stages 
of development 

It lb in the presence of such photographs as these 
and more especially those where the nebuldB are of a 
spiral nature that one's attention is directed to the 
question of the origin of stars themselves 

All self himlnous bodlei as Sir Norman Lockyer 
statea in die first of h ■ General Conclusions at tho end 
of his work The Meteoritic Hypothesis in the 
celestial spaces are composrd cither of swarm of 
meteorites or of masses of mcteontic vapour produced by 
heat The hegt le brought about by the condensation of 
meteor swarms due to gravity tho vapour being finally 
condenaed Into a solid gl^ 

Such a photograph as that of Messier ki 
represent the above words in picture form Prof 
Ritchey in commenting on these spirals which he 
has modt recently photographed says that they all 
contain great manbers of soft star like oondensationa 
which I shall can n^hMlouM stars They are possibly stars 
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In proceh 4 of formation In general they He in itreome 
Which follow the curvature of the convolutiont logether 
with the Hinooth nebulous material in which they are 
apparentl} floating, and out of which they are apparently 
forming, they constitute the convolutions 

While a detailed study uf individual nebulae endorses 
the meieoiitic hypothesis regarding the formation of 
stars, the hypothesis itself requires the presence of a 
considerable quantity of self-luminous or non-luminoua 
matter scattered throughout space llie recent* ad¬ 
vances in the photography of nebula; have, however, 
very considerabU altered the generally conceived 
notions regarding the amount of nebulous mutter dls- 
trlbuCi<i in (he heavens After Keeler turned his 
attention towards photographing nebulec, he soon 
found that he «hs able considerably to increase the 
number of known nebuls with the aid of the Crossley 
reflector In this research he reached 
two important conclusions — 

(i) '* Many thousands of unrecorded 

nebulee pxi<tt in the sky A conaerxativc 
estimate places the number within reach of 
the CrosMley reflector at about 120,000 
The number of nebuls In our catalogues is 
but rf small fraction of this '* (2) Most 
of these nebulae have a spiral structure " 

In the preface to the volume contain¬ 
ing Keeler’s photographs it is staled — 

" The number already discovered and 
catalogued did not exceed 13,000 Later 
observations with the Croxsley reflector, with 
longer exposure-times and morn snnMli\e 
plates, render it probable that the number 
of nebulffi discoverable with this povverlul 
instrument la of the order of half a 
milIkMi " 

While the above estimate relates to the 
capacity uf tht Crossley reflector, what 
number of additional nebulee should be 
added w hen the very much ^uter 
efficiency and aperture of the Mount 
Wilson Observator\’s reflector U taken 
Into account * Prof Ritchey, ns has 
been shown above, has demonstrnted the 
far-reaching capacity uf this instrument 
and Its cnormoush improved efficiency 
for neTnilnr photography Further, when 
the loo-inch reflector of the same 
observatory is brought Into use, what 
will then be the approximate number of 
known nebulse^ 

Again, white all these instruments can 
only record the existence of self- 
luminous matter in space, what estimate 
should be made for the number of re¬ 
gions in the skv in which matter which 
Is not luminous is present’ The only 
Conclusion that can At present be draw n 
b that amount of matter distributed in 
space is really enormous compared to 
tnat which is generally conceded to be 
the case If, as very probably is the 
case, this non-luminous matter is as fre¬ 
quently distributed as diat which is 
luminous, then nny hypothesis to explain 
inorganic evolution must be foundra on 
A meteorUic basis* 

The Vork of modem Urge reflecting teteecopes In 
adding to our knowledge of the probable amount of 
nebulo^ matter in space Is of very great imporUnce, 
and th^mpgniflcent success of Prof Ritchey in his 
latest awevement forms another opportunity for the 
Imrty congratulations of all astronomers to be ex- 
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tended to him. Prof Ritchey is to be envied, not on^ 
for working in a country where ushronoiny in all ibs 
branches is so well fostered, but for beuig ope of the 
members of the staff uf the Solar Obsu-vattuy on 
Mount Wilson, an observatory which is so magnifi¬ 
cently endowed On that mountain, when it is 
decided that a spectrohcHctfraph, which we in this 
country would consider of veiY large dimensions} 
would be capable of accomplishing TOtter research 
if another of double its size were instituted, then 
promptly the necessary funds are forthcoming, and 
the instrument is taken in hand, built, and bronght 
into use Again, no sooner is a 6o*lnch mkror found 
to be a very great advance In celestial photonaphy 
than one of 100 inches in diameter is immediatdy pro¬ 
jected, and all necessary arrangements for its com¬ 
pletion and erecuon are made With such facllltes 


for renarch, to incentive to Bicee who ere einplav«d 
In the invesdgetlona, no wonder that work ,ef fte 
highest quality and Importance can be tumpd eutf 
for.thlereaaon thie country, like many otbere, Je Mitf 
left far bdiind. 

WivUAM J. S. Lpptraw. 
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iNSlVEItSARy MShTISG OF THh ROYAL 
SOCIEl Y 

^HE anniversary meeting of the Royal Society 
« btU as usual on St Andrew’s Day November 
30» When the report of the council was presented and 
the president^ Sir Archibald Gexkie, K C B delivered 
an a^reM Most of the matters mentioned in tht 
council's iwort have been referred to already in thf 
c^umns of Nature and others are of domebtic nthtr 
than of general scientific, interest The council hab 
deaded that the surplus annual moome of the Dar 
win Fund, after providing for the silver mcd'il and 
money gih prescribed by existing regulationn be 
devotM, not to the provision of scholarshtps or 
medals, but to the furtherance of biological research 
In the Darwinian field * 

Upon the recommendation of the president and 
council of the soaety the Government has agreed to 
continue its subscription to the International Assocm 
doo of Seismology for six years more up to the end 
<|f March 1916 In alluding to this decision in his 
gddrM, the prefident todc the opportunity to refer 
to Pr John Milne s extensive work m modern 
obMrahonal seismology The valuable i>erv]ci 
which he has thus rendered to the study of earth 
ejuakes has been umvei^sany recogmsed and there is 
a widespread conviction that the system of observing 
stations ^hich he has created is worthy of being made 
a national undertaking ” 

It Is proposed to public a collected edition of the 
wmJes of Sir William Tfer^cli under the editorial 
supervision of Dr J L E Elreyer The cost will be 
smv^ with tho Royal Agronomical Society 

A number of facts of importance relating to sleeping 
rfekness In Uganda have been described by Sir David 
Bruce and Ims colleagues in papers prevnted to the 
society The council reports as follows — 

Retearch oa Tfo^cal Dueagei 

Tbe work of the coihmission in Ugandi hu confirmed 
the oonclusKBie mentioned in tho councils report of last 
year that the GlOtnna is capable- of convey me 

the infection of sleeping sickness for a much longer p^ocl 
than War thought to be the Lose at first and that thib 
fly soay act as a earner of other trypanosome disoasts 
sbdi as those animal diseases diac arc produced by 
dimofphon 1 moax and 1 tianum 

One of the nio^t important results of the lost year s 
work of tbe coimmssiorr is the discovery that the fll ^ of 
the lake dioro are ^tiU cafMble of traasmdung the inf c 
ttonr of sleepmg sickness although two years have now 
elapsed llncc the population was mihoved fhr caise of 
tbw has not yet been ncertained with certainty but 
further work is bemg done to determine if possible 
drhctiier fhm is an anunnl resepresr. for the 1 gambtefise 
and especially whether cattid ahd antelope harbour the 
pAraWte of the disekse, as labotato^ experiments marie 
at B 4 iuhu staggeit This is a queoQon of great import 
ance with regard to the means to be Adooted to control 
tl|s itialady 

Thr Qonmit^ has not only J^oite a great deal of work 
od aleep j iig AkkiMss but a gi^her of reseairbes on other 
mladisAi mvnan and anunah) have also been earned out 
Thos a fUsnsft jifeettng the oattvea 10 the provinoe of 
Aokblet RM known as midilnyo,'’ was investigated by 
Sir David Bruce and hia colleagues, and the very interest¬ 
ing diaooverv was made that dus malady was really Malta 
fever, and affected both men and goats in Central Afnca 

In hft pmtdential address, Sir Ardiibald Gelkie 
referred to the losses deadi sustained by the society 
during the year Thm include the patron, King 
Mwatd Vlf , foreign mtmbers Alexander A^ssi/ 
SBanisleo Cannfsuro Giovanni Schiapafelh, Robert 
Keph, Pnedndi Wilhetm Kohlrauscfa, and M^dnor 
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Treub, and fellows Sir Huggins Dr Lud¬ 

wig Mond Dr Shelford Bidwcll SirTiobert Giffen, 
Rev Robert Harley Mr J BN Hennessey, Mr 
Fdward Saunders Sir Charles lodd, and Mr C 
Greville Williams 

The work of the mcdollists for this year was 
dcbcribod by the president in the following words — 

Copley Medal 

Ihe award of the Copley m dal has this year been 
made to one of oui own countrymen who has been more 
than fifty years a bellow of tlie Ro>al Society Sir 
branus ualton b life has been one of ocoselesfi activity in 
many varied departments of intellectual effort lew of 
us can remember how he b f{an as an enthusiastic explorer 
and geographer urged as he confessed by an 
exceoiive fondness for a wild life and with tho love of 
adventure as his chief motive He chose south western 
Africa ai the theatre of hia exploration penetrated into 
regions where no buropean foot had preceded him and 
brought back with him a v vid impression of the Mcncry 
physical geography naturil history and ethnology of 
Damaraland and Muth Ov impoland He embodira Ins 
obwvatlons in an interectini^ volume of travel published 
in 1053 That work showed that he was no mere hunter 
after game or seeker of adveutuie but a shrewd and 
observant traveller with his ev s open to every distinct ve 
natural feature in the cc untried and the r nhabit ints His 
expenonpe in these \fncan journeys led him to plan and 
to pubfiib m 1854 hs wtllkiowi aid admirable hand 
book The Art of 1 ravel which as a p oneenng 
treatise in the practical methods if sr entific exploration 
has proved of in stimable service 10 the travellers of the 
last nRlf-c< ntury 

Sir Francis it an early porod of 1 s career was led 
to interest himself irt mileorologv wh eh is a s nee of 
observation was th n in its earliest 1 ifancy With much 
labour and skill he constructed weather charts and dis 
cussed meteorological stat sties H s zeal and su ess in 
these studi s led to h s being ihosen a member of the 
Meteorological Count. 1 at ts c»ign id he remained in 
that position until the eounc I w s si persedid 11 iqoi by 
the Meteorological Oftice ffe likewise a ttd as chair 
man of the Royal Society s Comm ttee of Management of 
Kenv Obeervatory from 1888 until iqoo when thi work 
of this commlltet became merged m that of the National 
Phyncal I aboratory 

But It was not only in gxigrapby an! meteorology that 
Sir Francis Galton manifest d his versatile energies H 
was much interested likewise in bioloi, c il stud s especi 
ally in regard to questions of reht o iship and heredity 
So far back as 1871 he began whnt has prove 1 ti be a 
v^uminpus and important of ro tr butions to theses 

subjects From his first paper rvperiments in Pan 
genesis ** down to his last volume o 1 Fugenics his 
successive papers have shown a co it nuous development 
of Mkas and conclusions He rbs led from his earJv 
ethnolo^cal inquiries into the mental peculmrittes of 
different races to discuss the problems of heredity genius 
from the fundamental postulate that a man 1 natural 
abilitief are derived by inhentance under exactly the same 
Ilmitghbqs as are the form and physical features of the 
whole organic world * To obtain further data for the 
d(sctiasl6n of this subject he carried out the elaborate 
ttatlfl(lcal inqu nes embodied in his Fngiish Men of 
Sdance” Confident in the results of these r searches he 
pmaedfd after the manner of tht surveyor of a new 
00vm|ry vdx> endeavours to fix 11 the first instance as 
truly as he can the position of several cardinal po nts * 
Hit refultt in this quest were given in his Inquiries 
Into Human Faculty and its Development published in 
1893 A further contribution was made by him in i88q 
whii hit work on “ Natural Inher tanre appeared His 
subMquent papers and essays on rugonics * have stilt 
further sbmufated Inquiry into a subject of such deep 
interest and transcradant importance in all efforts to 
improve the physical and mental condition of the human 
roee It has semed to the council fitting that a man 
who hat devoted his hfe with unweaned enthutfasm Uk 
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Um study and unprovement of many departmenta of 
natural knowledge* whcMK career haa been dlttinguiabed 
by the ainglrneaa and breadth of Its alma and by the 
genoroaity with which he haa sought to further them* 
should receive from dw Royal Society Its highest award 
In the Copley medal 


Rumtord Midal. 

The Rumford medal haa been awarded to Prof Hein¬ 
rich Rubena* in recognition of the value of hlb researches 
In radiation For many years he haa been engaged in the 
experimental ioveatigatkui of optical radlationN of very 
kM wave-length In the course of thla work he 
elaborated* in conjunction with Prof £ F Nichols* a 
method of lioUting pendla of nearly homogeneous rays, 
using the fact that a non-metalllc substance reflects very 
ctqrimly waves of the same length as those to which it 
la opaque * If, then, a pencil of rays of mWed wave- 
kngtha la reflected several times to and fro between 
mlrrora of the somtf kind of substance, the rays finally 
emerging (the Reststrahlen ”) ha\e thi wave-lengths of 
the Idnoa of light which the substance rtfuseb to transmit 
The light of other wave-lengths bat, been tranbinitled 
freely at earh incidence, and b> a aufiiclrnt number of 
reflections Is ultimately removed from the pencil B> 
using different substances as reflectors, Prof Rubens h^s 
isolated infra-red light of various wave-lengths up to as 
much as qO p, or about o*i of a nullimetre, white, on 
the other hand, purely electric waves have been produced 
of wavelengths as small as s millimetres He hos thus 
enormously extended our knowledge of the infra-red spec¬ 
trum Moreover* in conjunction with colleagues, hr> has 
Investigated the absorbing and reflecting powers of sub¬ 
stances for these long wave-length rays He has shown 
that* for radiation of wave-len^h even fewer than ten 
times the wave-lengths m the visible spectrum, the reflect¬ 
ing and absorbing powers of metals and allovs are deter¬ 
mined by their electric conductivities alune, in acrordonce 
with Maxwell's theory It followed from MaxwelPii own 
observations on the absorption of gold-li af fbr visible light 
t^at sondes more complex than conductivity mu«it be 
involved for thpse shorter wave-lengths 

Prof Rubens has recently applf^ to the measurement 
of the long infra-red wave-lengths n quartz interferometer* 
and among other rosults he hns found that the refractive 
Index of water, for waves of length about 8a Mi !• of the 
same order os for waves in the visible spectrum, while 
for the shortest Hertzian waves yet examined* abwt 
aooo >1, it is na high as 9 

These examples will serve to Illustrate how much Prof 
Rubens has already done to bridge the gap between o^cal 
radiations and electric waves produced by direct electric 
agenev. and how much more Is to be expected from him 
fln the investigation of the Interval still remaining in which 
such fundamental changes of properties take place 

Royal Midalb 

The awards of the two Royal medals given annually by 
our Patron the King huve received his Majesty’s approval 

One of these medds has been assigned to Prof Fr^erick 
Orpen Bower, in reoognllkin of the great merit of his 
oontrlbutlons to morphological botany, of which diri¬ 
ment of science he is the acknowled^ leader in Gr^ 
Britain Prof Bower'a early studies in this fleld (1880-a), 
on the genera Welwitschia and Gnetum, were marked by 
ttM discovery of the true nature of the tvio p^lstent 
leaves In Welwitschia The next period of his work was 
mven to a study of the morphology of the leaf He 
developed in 1884 the idea of the phyllopodlum nr leaf- 
axle* and dlicuesed in iflgs the apex of the leaf in 
Osmunda afld Todea This latter study was cognate to 
subsequent researches, the ravultv of which were ghren In 
1886 fn a re^w of Apospory and Allied Phenomena ” 
This work* ^ much Intiinilc interest* is important as 
chiving led its author fonihilate the views advanced in 

S iqo Tn a memoir on ** And^etic as distinguished from 
omolQgQQi AlternatloQ [of Generation] in Plants." 
Another mli)noir, published In 18S9* on “ Hw Comparstlve 
fiaamlflation of ths Merisleins of Ferns as a Phylogenetic 
pr$pafed In the light of the then receive belief 
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that tbs lepcosponmgiate ferns ass more primttlvsi vat * 
foUowsd in 1891 by a discussion of this quesdoh* in wtef^h 
Prof Bower advanced morpbolo^cel reasons for reVeniog 
the hitherto aooqpted phylogenetic order The Able emw « 
chislofl haa proved to be in aooonl with palMbocanleai 
results, and marked another diatlnct stap in the oivifloe* 
ment of botanical science During the third period of hb 
work* 16^1903* Prof Bower’s papers* inchtdlng an 
important aeriM on the tpore-producing members have 
resourceful^ maintained the antithetic doctrine* and 
aflorded a striking Instoiioe of the advantage of a well- 
connderfd working hypothesis as a guide to Invesdga- 
tion» The career of miorphologlcal research heropOotUnM 
has been recently crowned by the pubUcatkm (ipoBl of a 
book on " The Origin of a Land Flora," wfalrii la one 
of the * most Important contributions to the advanceneiit 
of natural knowledge* pubhsbed originally In his Ifajeafyli 
dominions," within the period prescrlbea In respect of the 
award of Royal medals 

The otho- Royal medal has been adjudged to Prof 
John Joly. who is eminent in* two brqnchm of sdence, 
geology and physics This combination of studies has 
provM to be reciprocally fruitful to both departments. lajE 
was from his mfneralogical interests that he was led to 
devise the steam calorimeter, whldi has enriched phyrits 
with an apparatus of high reflneoiant The use of thii 
method was extended by him to the direct determination 
of the specific heats of gases at constant vohune, a 
measurement dealing with minute quantities of heat in 
circumstances quite beyond the capabilitlps of the usual 
forms of calorimeter Among many contributions to 
standard physical data* which are accepted and in use, 
may ht instanced his determination of the densl^ of 
saturation of steam Hl6 meldometer, primarily intooded 
for determining the melting points of mineraMlcal and 
geological Bpecfmns* has been the means of proviaing data 
lor use in thermometry He has devised qnd applied a 
method of determining the change of volume of rocks and 
other substances on fusion* which Is a datum of primary 
iimiortance for cosmical theories He has carried out a 
refined research* with negative results, on the posilbUity 
of minute change of mass (os distinguished from weight) 
accompanying Chemical combination His recent exteimd 
intestigations of the occurrence of radio-active substances 
in materials from various strata have been utilised for 
fundamental geological discussionf Of other useful Invea- 
tioos which ne has introduced, one of the best known Is 
the translucent block photometer 

Prof Joly hot made important oontributkme to the 
subiect of colour photography, and devised soma^years ago 
a tnrse-colour system in which all three colours are present 
on the some plate In the form of flue parallel ifnei or 
small dots. 

He has also contributed substantially to the theory of 
biological processes, such as the ascent of sap in ve^ta- 
tion Reference may Ukrwisa be made to hii suggmvo 
memoir on the age of the earth, baaed upon a discussloii 
of the chemical constitution of the ocean 


Davy Midal. 

The I>ayy medal has been aaskpwd this year to Prof. 
Theodore W Richards, as a mark oK appreciation of the 
value iA his woric In the detemlnatloii of the atomic 
veldts of tiM elements Hit researches on this subject 
have not been surpassed In comprehemlvenesa by tboee of 
any other chemist He hu himself determined tbs atomic 
wm^ts of no fewer than foorteen eleoients, and many 
other atomic weight determinations have been made und v 
his diroction and superinteodeoce. The accuracy of the 
Qumb^ obtained is certainly mudk hMer than that whkh 
hoe been attained by any pravlout eenSi of reeeai^tihes, anfli 
it i« Impotoible to speak in too high tenns of the rngenalty* 
the unremitting labour* and the master^ matti^Utm 
which Prof. Rkhards has brooght to bear on hie Investl- 
gadofts 

In addition to this work on atomie weUhts^ Plof. 
Richards has made many Important contrtbutione tb 
phyelcat chemistry, and It b prohaHy exaggeration to 
•ey that he has done more to raiea tiie staoderd ot 
accuracy in fdiysioo-chemlcal work thed any Other flvkig , 
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TbwwticaL cdntrdkttfont to this br*uich of 
am oompnaed In a sertea of papers on Tht 
SignHmnca of Chandng Atomic Volume ’ in 
irficb In ■ftmfuti a relation between the energy of the 
atom# and Pw>r compi csutdlltlee In ordei to test Ins 
hfpOthcaUi no has ma^ a long senes of investigations on 
IlM oompfpssiblUty of elements and compounds He has 
gatcnvnned tbla constant for nearly all the solid and llqu d 
ateftieats, god he has shown that the compreksibthty u a 
periodic function of the atoinio weights In electro 
Chemlftry Prof Richards has made Important determ na 
tiOM of the olectro-chemical equivalent of silver and he 
has eupphod some of the most ngorous proofs of the 
onlversahty of Faraday s law 


Diawm Mkiml 

Mr Inmcn who was for minv years 

fmtor of tro South Afncan Museum in C^ape lown the 
{Sywia medal has been awarded His omciol posit on 
mod the duties it invohedt enabled him to do idmirall 
work in Afncan zoology His name will alw lys st md 
those of Bates ana Wallace in the establ shment an I 
Mpistratlon of the theory of mimicry In add tion to hi«» 
researches on that subject, he has done adm rable 
ih^matic work his des rlptlons of insects ospernlly tlie 
)Lep$doptefa rhopaJocera being models of aiiursiy and 
literary style He furthermore rendered the great st 
assistance to Charles Darwin npecjelly in his work on 
or^ids—assistance the high value of which is acknow 
ledged in a long senes of that great naturalibt s publ shed 
letters 

SVLVBSTn Mbdal 


The medal which p rpetuates the name and mathe 
matical prosress of James Joseph Sylvester has this year 
been assigned to Dr Henry Fredenck Baker in recogn 
tion of his work in the theory of functions wherein he 
has shown himself to be a profound anal>Ht llis book 
on the Abelian functions pubhahed in 1897 is a cLus c 
and probably no better guide to the analytical develop 
ment of pure mathematics has appeared dunn^ the last 
three-quarters of # century While basing the irgument 
of the work on the meth^ of RIemann he never loses 
•ight of the arithmetical ideas which we owe to Kronecker 
IMekind and Weber or of the geometni^l notions 
brought to light by the labours of Cletwch Gordan 
Noether and Klein The critical insight which wji, thus 
lfi evidence marked h m out a few vears ago os the ed tor 
of Sylvester s Collected Papers * This work wh ih 
with the approaching issue of the fourth and last volume 
may be salo to be complete has been necessanl) a d fld ult 
task which besides making demands upon the resources 
of ao acoomplTshed mathematiaan has entailed no Iiitic 
editorial labmr Dr Baker by explanatory and critic il 
observations and by frequent ameliorations of the teat 
bos done much to assist mathematical students His 
adwlaiiy work his resulted in a faithful record of the 
course of Sylvester’s thought It seems eminently fitt nj, 
that the Svivaster medal uould be given to one who has 
erected so lasting a memorial to the great mathematicidn 


Huom Mbdal 

To Prof John Ambrose Fleming the Hughes medal hii 
been awards For thirty years ha has been actively 
ohgagad la researches In ez^mental physics chiefly in 
Iba tedinlcal mUcations of eloctnct^ Ha was on early 
fnvestifater «« the properties of the glow lamp and 
ohicktnad the unilateral conductivity pre sen ted in its 
TCrttal vaotuiB between glqwlng carbon and adjacent 
natal, a fdtenoinenoc which haa Men knked up recently 
IMfh ^ important subject of the ipeeific discharges of 
•hetnoa bp different materials H« has pubhshed in the 
ariaariffr a^ ta^ucal Press and in tadinical textbooks 
Muty ndmifabte experimental Investigations and valuable 
«EpoeidoAs Id the appUeatkros of electnaty as for 
akampla, 10 oleotrlo transformers and wireless telegrai^y 
Of wsetal B^d value for thMty were tfu important 

nmfia ooMarelng tiio aheratkms in the phyi^l proper 
of maOv, sudi as the remarkable InoreaM in the 
‘ ptmty of metals wtieh eubjaeted to very low 
tlMch fk>^ frotn bb early collaboration 
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With Sir James Dewar in mvibtigating thu domain In 
recent years he has taken a prominent pait in the scientific 
development of telegraphy by free clertnc wavec 

In the evening the fellows and their guests dined 
together at the Whitehall Koomb Hotel Aletropole 


ENTERIC rniER CARRIERS ^ 

Hht frequent difficulty in accounting for the source 
of infection of enteric fi.ver once led to tlM 
theOTy that this disease could aribc dc tiovo that is to 
biy that certain organisnib in human dejecta were 
capable of developing in favour ible circumbtances 
inlo entenc fever oiganisms It lias also been maui- 
t lined more recently that the bpecific organism of 
this disease wras capable of living and mulcipTymg in 
water and soil, for considerable periods But the toc- 
Unological work of the past few years hab discredited 
both these hypotheses, and the lamer case of 
enteric fever or the mild unrecognised case of infec¬ 
tion generally explain the transmission of the disease 
in those cabes in which the disease up in the 

absence of any recognised sufferer from the disease 
\ carrier of enteric fever is a person who 
ilthough he may be in good health carries the in¬ 
fectious material in his b^y from which it may pass 
out He IS not merely a passive trinsinitter of infec¬ 
tion he is also a breeding ground and store house of 
these specific organisms, and il appears that not only 
those sick with the fever but ilbo healthy persona 
who hipj?en to be carriers of the infectidn offer 
the best explanation for the niaintenince of the in- 
fietion in communities 

I he subject has naturollv attracted much attention 
and led to many investigationb the results of which 
are to be found in numerous recent publications and 
Or I edingh im has done a great service in preparing 
for public ition a summiry of the more important 
investigations that have hitherto IvHn made of this 
subject He gives the hibtorv of a large number of 
occurrences of enteric fever in domestic life in insti 
tutions and in military populitfons * m which the 
source of infection has been traced more or less con¬ 
vincingly to 1 carrier In many of these cases the 
evidence is conclusive that the infection was conveyed 
by food or milk The recorded instances go t( prove 
th it the female sex is more liable to carrv the infec¬ 
tion than the male and that of both sexes some a to 4 
})er cent of previous bufferers mav continue to harbour 
the germ and become Liirur'i who intermittently 
discharge the germ for jx^iods extending maybe for 
many years 

As Dr Theodore Thomson who writes an intro¬ 
duction to this report states the difficultv of dealing 
with carriers is verv great indeed having regara 
more particularlv to the long penods during which 
people may harbour the infection and to the fact that 
It has hitherto proved very difficult to free them from 
the infection The chief available measures include 
all possible efforts to detect earners in the com 
munity, and to endeavour to secure on the part of a 
earner ’ those precautions of strict personal cleanli¬ 
ness and of disposal of dejecta that will minimise the 
nsk of infecting others, an endeavour must also be 
made to prevent such earners ’ from faking any 
part in the milk trade or m the preparation or hand¬ 
ling of food 

In this Intwesting report Dr Ledingham also dis¬ 
cusses the diagnostic methods employed in the search 
for 'carriers” and the immunitv question in 'ear¬ 
ners ” A useful bibbographv is appended 

sXtDttrt to the Lo«l Oovmn^^kpud « 
bmif a Beimv of ouiemt hnowterigo on ihia 
Wynao aad Sau rota) Prieo if 
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NOTES 

Lord Avbrury ha* been electt**! a correepondlng member 
for the section of anatomy and soology of the Pari* 
Academy of Sciences 

\Vb regret to see the announcement of the death, on 
November 34, at slaty-four >ears of age, of Prof Angelo 
Mowo, profcfsor of physiology In the University of Turin 

We learn from the Revut setentifique that the new 
astronomical observatory In the gardens of the Vatican 
was opened on November 17 

The Terra Nova, with the members of Captain Scott's 
Antarctic eapedltlon on board, left Port Chalmers on 
November 39 on her way south 

Prop R A Sampson, F R S , professor of mathematics 
end astronomy In the University of Durham, has been 
appointed Astronomer Royal for Scotland and professor of 
practical astronomy in the University of Edinburgh, in 
succtissioa to Mr F W Dyson, F R S 

On account of the General Election, the annual dinner 
of the Institution of Electrical Engineers (onginulty fixed 
for DfM:embGr 6) ha* been postponed to Thursday, 
February a, 1911 

The French Society of Biology has, says the Revue 
scienttfique, awarded the Godard prize to Mile Anni 
Drsewina The prize is awarded every other vear for the 
best biological work 

The tmperor brancis Joseph has conferred the Austrian 
great gold medal of science and literature upon Mr E 
Torda>, the leadir of the scientific expedition sent out by 
the British Museum to study the native tribes in the 
Kaiai basin of the Congo 

The Scientific Amerfran announces that Prof Frank H 
Bigelow, who recently rcsigm^ from the United StateT 
Weather Bureau, hos joined the stuff of the Argentine 
Meteorological Office 

We learn from the Timei that, owing to lU-heahh, Mr 
Goodfellow, the leader of the British expedition to Dutch 
New Guinea, ha* been compelled to return home, and that 
the committee of the British Ornithologists' Union has 
appointed In his place Captain C G Rawling, who repre¬ 
sents the Ro>al Geographical Society on thi, expedition 

The death Is announced, at fifty-three years of age, of 
Mr F lioward Collins, the author of “ An Epitome of 
the S>nthotIc Phlloeuphy of Herbert Spencer " and 
' Author and Printer a Guide to Authors, Editors, 
Printers, CorrectorB of the Press, Compositors, and 
Typist* " Mr Collins was awarded a medal at the 
Franco-BrltUh Exhibition of 1908 for his " Simplified 
Mariner's Compass Card " 

Dr, Henry Wurte died recently at Brooklvn In his 
eighty-third year At the beginning of the Civil War he 
was chemical examiner In the U S Patent Office, as welt 
as professor of chemistry in the National Medical College 
at Washington He was the author of numerous Klentific 
treatises, and for some time edltru- of the New York 
Goi Light Journal T6e mineral wurtxlllte ^as named 
after h% and he was also the Ascoverer of the minerals 
huntliita and anlmlklte 

A RBCBNT issue of Seknee gives an Interesting account 
of th^^vetopnient of tha Rockefeller'^ Institute for Medical 
Reseaf^ The estabUshmant of the institute iu. the 
cuImlnaBon of a eeries of gifts, eadi one baaed on a 
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demonstration of actual nee^ and on eiddenee of a 
uee of previously available funds Tha initial gift wgS ^ 
made In 1901, when 40,000! Was provided to be used lit'' 
a limited number of years In the form of grants to iup* 
port research In 1903 a donation of soo,ooo! wia 
oeWed to cover the erection of a laboratory and the ok*t 
of current expenses for a few years. When thfl plans" 
were being prepared for the future organisation of the 
institute, the necessity for having a hospital uifder the 
control of the institute was felt very muefK Mr Rodc^ 
feller decided to erect a hospltalt and provided a further 
134,000! for the purpose In K907, while the plans of 
the hospital were being prepared, Mr Rockefeller gave 
530,000! to be used solely for the endowment of fba 
Institute This year the trustees of the Institute assumed 
possession of 764,000!, the generous patron's latest ^ft 
Up to the present time the work of the institute has been 
confined to laboratory studies of physiological and 
chemical aspects of diseases and to surgical and other 
problems that could be studied on animals The need 
for the direct study of diseases under conditions that 
would permit accurate observatlona with the aid of com¬ 
prehensive equipment led to the foundation of the hospitaU 
Instead of being compelled to treat almost every kind 
of disease, as In a general hospital, the physicians will 
concentrate on a few ailments The hospital will have 
physiological, chemical and biological laboratories to sup- 
pletnent those in the Institute The laboratories of the 
hospital will be devoted to Investigations bconng on the 
diseases under treatment, while the laboratories of the 
institute will continue their investigations as conducted at 
present 

At the last meeting of the Cotteswold Field Chib Mr 
L Richardson pointed out that the so^alled ** stone 
circle ** on Shurdington Hill, near Cheltenham, was really 
of natural origin A slipping forward of the Upper Lias 
Clay was accompanied by undermining of the basal 
Inferior Oolite limestone, and some blocks rolling down 
the slope had assumed the appearance of a stone circle^ 
which is so recorded In the Ordnance Survey The site 
being under the cold shadow of a northward-facing cliff is 
not the position likely to have been selected lor an inter¬ 
ment 

An Interesting part of the work of the Brooklyn Insti¬ 
tute of Arts and Sciences is the arrangement of a special 
museum and library for the use of children, of whl^ an 
account Is given in the report for I90c> The Institution 
contains rooms devoted to exhibits of historical Interest, 
geography, birds, insects, and similar objects The llbraiy 
is provided with special literature on these subjects suit¬ 
able to the needs of its students, and Interest In the study 
of nature Is excited by the Issue of picture bulletins and 
the exhibit throughout the veor of specimens of trees in 
bud, flowers, and fruits The museum Is said to be 
widely used by children ui elementary schoolsj and^ It 
offers facilities for training of teacbersi who are thus 
enabled to collect materials for study by their pupHfc 
The practical system thus organised deserves the attendoit 
of school authoritiet in this oounti^- 

Captain A J N, TasuBAaNK Is burity engaged 1 ^ un-' 
loading the stores of ethoologicpl material which he ha# 
brought from Hausaland He OQOtriJbutcs to a rocaet' 
number of the Journal of the Royal $oclety of Alts d 
of ioDc-tales d^lng with the raUtikkit of Hausa poxent# 
and children, whkh from these spedmeos seem to te^/slr 
ftoto satisfactofy, these tales being devoted to the thgipesih^ 
vnaatural parents amt dleobedient Pne 
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^ wh*t ^ ttM Sampton-Delllah type, in whlrh a strong man 
Umm bi 4 pOW^ through love of a woman She, however, 
■Mftei for thh by allowing heraeU to be buried with his 
oorpae, by which means she and her lover revive, and the 
grave becomes an iron house in which they live happily 
ever after, f 

So knuch dlsrussion has arisen on the subiect of eoliths 
thot it is refreshing to find the case reviewed with good 
aenae, Icnowledge of the conditions under which natural 
<daavage of flint may simulate the work of primitive man, 
and the pnnusion of such a complete senes of lllustra- 
fkaia Id the paper contributed to vol xxi of L*Anthro- 
Pofagw h> L'Abbd H Breull, entitled " hur In presence 
d'doUthef b U base do I'l^ene Parislen We can onl> 
direct attention to this admirable essay, a study of which 
may be commended to ceitain enthusiasts on this side of 
the Channel Ihc same remarks apply to another con¬ 
tribution to the same magazine by M O fl Luquit, 
entitled " Sur let caract^s des figures huraaines dans 
Port paldolithique," where the styles of this pnmitivi nrt 
ore Illustrated by numerous well-sclecded sketches Ihe 
author Is, on the whole, Inclined to question the theor> 
that a magical intention underlies the treatment of tin 
sexual characteristics which are so prominent in the ca\e 
drawings 

Da Pribdbrici, in describing the distribution of the 
sling In America {Globus, xcvHi , p 287), finds that it 
occurs practically ever\ where If stones can be found He 
seems to have misrepresented Peschcl, who does not stiitf 
(at all events In the Cnglish edition) that *' slings cannot 
be used In tropical virgin forest,*’ but that they "could 
not be used In the forest country of the Amazon," because, 
as he had previously stated, " no shingle is to be found " 
SUngs could only be employed on the narrow ]>aths, in 
clearings, or by rivers, but in such a countrv the bow is 
better than the sling, the spear-thrower is impruclunble, 
as It requires so much ellraw-room He comes to the 
fairly obvious conclusion that the sling has been independ¬ 
ently invented in various porta of the world 

In the Bulletin of the Johns Hopkins Hospital for 
November (xxi , No 236) Dr Harvey Cushing surveys 
the present status of neur^oglcal surgerv, and shows how 
much has been accomplished during the last few tears 
Incidentally, Dr Cushing deals with the value of ex¬ 
perimentation on the lower animals He says —** There 
Is no question but that a training for neurologaal surgery 
must come thrwgh laboratory experiences, and just ns we 
are Indebted to experimentation on the lower animals for 
almost every fact of Importance which has made for the 
advance of this particular department, so also must we 
call upon them for the mere practice of hand essential to 
nicceer In their clinical applications Those who oppose 
the employntent of anlmab for such purposes would leave 
w the only alternative of subiecting our feltow-man, as a 
lemr creature, to our first crude manipulations " 

fivn flnce It was first discovered that sleeping sick¬ 
ness In Uganda was dlnemlnated by the dusky tsetse-fly, 
It has been a moot point whether or 
npt ether species of tsetse-flies are capable of transmitting 
^fyp^ui^^oma gamMnus The question is one of the 
greatese practical Importance, rioce upon the answer it 
ifepeade iHielhek' sleeping sickness Is confined necessarily 
te dhoM rsglonf whbra G p^puU$ Is found, fir whether 
U spread aver a vastfy adder extent of the Alrirnn 
Into Utzons In which other species of tsetses 
Vfol Kleins in German East Africa carried out 
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soHM experiments with G morsitans which led him to 
the conclusion that 3 gamhtense was unable to go through 
its development in, or be transmitted b\, this species of 
tsetse {vule Sleeping Sickness Bureau Bulletin, No ii. 
Appendix, and No 18, p igy) Recently, however, several 
rases of sleeping sickness have been reported from north¬ 
eastern Rho^la and Nyasaiand, from regions far south 
of the most southerly point at which G palpatts Is known 
to occur It is believed that In these cases the trans¬ 
mitting* agent is G morsitans, and, if so, it is an extremely 
serious matter It Is to be hoped that the question will 
be thoroughly Investigated without delay 

The seventy-fourth Bulletin of the United States 
National Museum consists of an urcount of some West 
Indian Echlnolds, by Mr Theodor Mortensen, of the 
Zoological Museum, University of Copenhagen The 
memoir Is a short one, extending only to thirty H)ne pages, 
but It contains a revised list of North American, Atlantic, 
and West Indian Echinolds, amounimg to elghty-two 
species, which should be of great value to the systematlst 
Ihe work Is illustrated by seventeen plates of remarkable 
beauty 

As we learn from a recently published guide-book, by 
the curator, the exhibiU^d series of BntiNh birds In the 
Hull Municipal Museum is of unusual extent and interest 
It includes, for instance, a large collciUon made fiy the 
Idte Sir Henry Boynton, a second formed by the late Mr 
H J R Pease, and a third known na the Riley-Fortune 
collection Two at least of these collections were found 
to supplement one another, and all three are rich in York¬ 
shire specimens The guide in illustrated by reproductions 
from photographs of some of the groups 

Bird-harking is being earned on as energetlcnllv In the 
United States os In Europe, and, according to an article 
by Mr L J Cole in the Auk for April, with equally 
satisfactory results Open aluminium bonds are now 
employed In place of closed rings, but these, owing to 
their hardness, are not altogether suitable for the purpose 
Up to December i, 1909, there were recovered 911 banded 
birds Special interest attaches to a number of night- 
herons banded at Barnstable, Mass , of which a consider¬ 
able proportion was recovered After leaving the heronnea 
these birds scattered in a northerly direction, this direc¬ 
tion being largely due to the circumstance that thtro It no 
land to the south The fnovement Indicates, however, a 
tendei\cy on the part of all young birds to disperse from 
the neighbourhood of the nests in which they were reared, 
owing to food-supplies having been rendered scarce 

Tub question whether bees are capable of distinguishing 
different colours has been much discussed, one observer 
maintaining that the varied hue of Alpine flowers is for 
the purpose of enabling bees to remain constant to a 
particular species of plant, so that pollination is effected 
to the mutual advantage of the bees and the flowers On 
the other hand it has been argued that flowers might be 
as green at leaves without any hindrance to pollination by 
insecta* To test the question, Mr J H Lovell conducted 
a series of experiments with glass slides of different ooknira, 
rendered attractive by patches of honey, to see which par¬ 
ticular kind beet would visit, a blue slide being, for 
Initanoe, offered fitat, then a rod one placed alongside, 
and, finally, the poslrions of the two exchanged As the 
result of th«e exporlments the observer states, at the con- 
cluslofi of a paper In the November number of the 
American NatmraUMt, that " bees easily distinguish cokMirs» 
whether they are artificial (palnte, dyes, kc.) or natural 
(clilorophyl *) oolourt. They are nv>r« strongly In- 
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fliMficed ^ ft coloured ftlidft than by one without cokwr 
Beef «d|kli have been accustomed to visit a certain colour 
tend trf^lfcturn to It habltuaUy^tbey exhibit colour-AdeUty 
But this hftbit does not become obsessional, since they 
quickly learn not to difcrlminate between colours whm 
this is for their advantage *' 

In his report on marine biology, included In the adminis¬ 
tration reports of Ceylon for 1909, Dr A. Willey states 
that hopes have been entertained of rendering the southern 
division of the Mannar pearl-oyster fishery—more esped- 
ally the so-called “ Chllaw paorsp" which were the head¬ 
quarters of the industry during the sixteenth century— 
once more productive The results of recent observation 
tend to confirm Prof Herdman's suggestion that most of 
the Mannar oysters are not bred in mOu, but ore carried 
by currents from the coasts of southern Indio—a con¬ 
clusion which Is of the most far-reaching importance in 
regard to the future of the pearl-fisheries “ Many years 
may elapse before anything like complete knowledge can 
be acquired concerning the physiology of the pearl banks 
The great question which compels attention at the present 
juncture is that of the forced production and prcservathMi 
of pearl oysters as against their natural propagation when 
left to themselves It la felt that something must be 
donCp and, from the rather misleading analogy of the 
edible oysters, that something can be done And this 
conviction Is fortified by the fact that something Is being 
done with the same species in Japan, although It it prob¬ 
ably I distinct local race adapted to a different environ¬ 
ment It still remains to be seen whether interference 
With the natural sequence of events will prove useful or 
profitoble under the very special conditions that prevail In 
the Gulf of Mannar It Is pnly within the last few years 
that any attempt has been made to fathom the mystery 
by the accumulation of facts *' 

Tm question of utilising wind power in country districts 
la so important that special interest attaches to the collec¬ 
tion of statistics showing the frequency of winds of given 
valodtles In the AgriaUtutal Journal of the Capa of 
Good Hope (No. 3) Dr Sutton gives such a table for East 
London, and compares it with a similar table previously 
drawn up for Kimberley It appears that at East London 
the wind is commonly too strong for the ordinary type of 
windmill, there is a vast anoount of energy In the winds 
of the aouth-east coast of South Africa awaiting exploiu- 
tlofi» but the mechanical difficulties appear to be great 


A Numn of detenninotlonB of the amount of arsenic 
present in soil, plants, fruits, and animals are recorded 
In a paper by Dr Headden in the Proceedings of the 
CokH-ado Scientific Society, vol ix In tiie virgin solb 
examined no fewer than as to 5 parts per nullioo were 
found, whibt the subsoib oontaintd even more, sometimes 
as much as 15 parts per million Orchard solb where 
arsenical speays have tog been In use may contain 10 to 
aff times these quantitbs, <uid ybld appredabb amounts of 
arsenic oompoundf to srater Crops ^wo on thsss solb 
mid fruits fnm t^ tr#es all oontalned arseok, and It was 
also rsa£lt7 deteetsd In chs urine of three persons who hitd 
eaten ^uantWes of thdse fhiits. ^ 

"fm United States Department of Agriculture has of 
late beui carrying out careful Investigations on food and 
nu^on.^ BuUedn say deab with caldum, magnsslum, 
eUMT^ihosphorus In tod and nutnfto It iqipears that a 
L Ibealthy man accustomed to a fall, mixed diet requirai for 
■mlntenanoe of ghosphorus equilibrium about 15 grams of 
^khosphonis, or nearly 35 giams of phoffdioric add, far 
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diem, and the organic comblnatkaii of ghosftonis toOi 

be beat adapted for the purpose Tib oakhiia 

ment is equivabnt to about 0*7 ^rejOi of calcium odridf jpse ^ 

diem Reference Is made to the vabas of miffc bi 

ing these requirements The work has been carrbd oa^ 

by Prof Sherman and Messrs Mettbr and Sladab, ^ the 

Department of Chemistry, Columbia University, and full 

devils ore given of the analytkal metbodt and of tha 

metabolism experiments Circular xoa gives a fist of ths^ 

bulletins, &c, dealing with the subject issuod by to 

Department 

Capt M PisciciLU contributes a weli-Ulustrated artbla- 
on Lake Bangueolo to ibe October BoUattino deUa 5 octiA 
Gaografica Italiana, in the form of a letter to the secre¬ 
tary, dated at Abercom, May x, 1910 The hydrographical 
condifions of this great complicated moxe of water, marsh 
and islands are desenbed, with notes on the natives and 
on tha fauna of the region 

Ma Ellswokth Hunhnoton continues hli investiga¬ 
tions on the lines of his fascinating *' Pulse of Asia." In 
the September number of the Bulletin of the American 
Geographical Society he analyses the data collected by Mr 
H J L Beadncll respecting the Libyan oasis of Khorga, 
and claims that they indicate a succession of climfttical 
changes during the last 3500 vears that are in dose agree¬ 
ment with the h\pothetlcal pulsations" of climate In 
eastern and central Asia during the same period. 

Thi Liverpool Geological Society may be congratulated 
on the opening number of the eleventh volume of Its 
Proceedings, which contains a spirited address by Prof 
J W Judd, F R S , on " The Triumph of Evolution a 
Retrospect of Fifty Years ** Prof Judd has always 
brought his personal knowledge of the pioneers of geology 
to aid him in stimulating research In newer generatioirs. 
He has systematically upheld the claims of Lyell os an 
original observer, and ns one of the masters who paved 
to way for to general acceptance of evolution In to 
natural world In the present address the relations of 
Lyell and Darwin, and the final ** triumph of evolutto ** 
resulting from the work of Darwin and Wallace, are 
pointed out with vigour and characteristic clearness. This 
part of the Proceedings also contains papers that maintain 
to high standard set by the society in the explanation of 
local geological features 

Tux scientific investigation of the German colonlsl 
posaessions in Afnca proceeds steadily, and In the 
ungan au$ dan deutschan SchuHgahiaten reaults are being 
regularly published The last number (Heft 3, Band ‘*3) 
contains five articles dealing with German South-Weat 
Africa One deals especially with the Auln, a Buritman 
tribe of the Middle Kalahari Des^, which occupy a dls^ 
trict In to eastern boundary of the territory on to border* 
of Bechuanaland Their habits and customs, weapons,, 
modes of hunting, games, and otor information relating 
to small tribe, which are said to number some 3000, 
are deacribed and illustrated A map on a large acala 
attached to to same number tows to position to to 
south of Kilimanjaro which hgi been sat atida aa a re« 
served territcuy for those of the Masai tribe who arq m 
the German side of the Ang^o-Gerinan boundary line, tW 
reserve contains some 3500 square miles, and to to to” 
west of to Fangani River. 

Tax reAdts of to magnetic observations made at>to' 
Contra! Mateorokgical Obemvaterf of Japan duriSfg 
^paar, and an discussed. In part tl. of to anitoJ 
sow pitotlibed. The obaervatory la ihuatod at as 


__ _ 

in kmg 13$* 45' B., Ut, 35** 4^' N , and wai 
•^jMuHt Iti: July. 18971 BMt owe being taken to exclude 
algdAtic ingre^Uenti from the materlaU employed The 
■ jiwnt tahiabia report glvee a brief deocnptlon of the 
and apparatue, and abo dcKribea the methods 
wajployad lA rostering the different variations of the 
qdjpwts A number of tables give the hourly values, for 
the whole ydar, of the three elements, with remarks as 
to the nature of the variations, Indicating storms, Ac \ 
** Severe storm ” was registered during the morning of 
Fabruafy lo, 1907, the magnets having been agitatrd 
during the prec^mg three days The principal disturb¬ 
ances are shown on fourteen large-scale charts given at 
the aid of the report 

Tbs ffrst part of vol it of the Transactions of rfic 
Royal Society of South Africa includes a paper bv Dr 
W. Rob^s on a preliminary determination of the 
absorption of light by the earth's atmosphere The paper 
is a brief statement of a single determination of the 
coefiicleiit of atmospheric absorption mode on the summit 
of one of the hills of the Wlnterberg Range, of an altitude 
of about 4000 feet More than 500 observations were 
made, and it was hoped at flnt that these observations 
would yield both the ooeffident of absorption and the 
height of the atmosphere, but a variety of solutions con¬ 
firmed Dr Roberts in the view that a more refined senes 
of observations would be necessary before any tniitworthv 
vahie of the height of the atmosphere would emerge from 
the equations Dr Roberts obtained as a final value for 
the coefficient of atmospheric absorption at sen-level 
o>i9 «, where m is the apparent magnitude of a stir 
The mean of the resutts obtained by Seidel, Langley 
Pritdianl, Muller, and Pickering is oai tn Taking 
o>so m as a mean result, Dr Roberts points out that 
this signifies that 17 per cent o(, all rays that strike the 
atmpephere perpencUcularly are absorb^ by the atmo¬ 
sphere On the horizon the brightness of a star is reduced 
to that it shines with only about one-fortieth of its zenith 
brightness 

Paop Edoar Bucunorau contributes to the Bullrtin 
of ^ Bureau of Standards, vi, 3, a short note on the 
definition of an ideal gas, embodying a brief statement 
of the main principles of thermodynamics associated with 
tba deflnitk» in question 

On February ai, 19LI, the well-known firm of publishers 
fooflded by Benedikt Gottiielf Teubner will celebrate its 
oentewy In this connection a caulogue has been issued 
of recent'works published by Messrs Teubner dealing with 
sdentifle subjects, whidi affords a striking example of the 
Influence which private enterprise can bring into play in 
the advancement of learning Moreover, the list only 
deals with a noall portion of the Teubner publications, 
separate catalogues being issued for literary and other 
subjects. 

1 » the RtmdUentc of the Naples Academy, 5, 6 (May 
and Junq), Dr. Paolo Rocsi deo^bes observations on the 
douiUi reCmotkm Induced by strain in caoutdMuc The 
prindpiil oondusloni appear to be that the difference of 
the indices of refiaetion is proportional to the 

that the mutts are pretty much the same for 
^tulouileid (Slid unvulcaaiaad caoutchouc, and -that when the 
^engation H nulntafoed oonstant the double refraction 
fiwjntsiiiil hs proportioaaUty to the ttoslon, even though 
^ihe latter gtpduaUy decreaaea. 

t!ia Mfdiiotk of ^Igbt on plgnts forms the ^subieet of a 
In Jta .Mtforv for Oefober so by M. H. Rouswt, 
jilS^'srWt eosoe recent oapschnents by M. Combes. 

out fhat thdoffeets of light vary accord- 
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Ing to the age and nature of the plant, a itrosig Hglrt 
favouring the ^developinent of lorge stores " of ^.^reservr 
material, as in the tubers of the potato and beet» 

while a weaker light favours the growth of Vfl^eCirtive 
organs The effect of light on the ova of trout is studlecf 
by Prof Felice Suplno in the Rendtccnti M R IsUtut0 
Lombardo, whose experiences tend to show that blue light 
Is more favourable to tha hatching and development of the 
ova than red 

In the Rassegua conitm^anea fpr October (a joumat 
which, by the way, has during the past few months con¬ 
tained a number of well-written articles dealing with 
English national movement!}, Signor Gino CucchettI 
publishes an article dealing, as the author claims, with a 
suggestion by the geologist, Venturino Sabatlnl, accord¬ 
ing to which a remedy for the disastrous bfTects of earth¬ 
quakes In Messina and southern Italy should be sought 
In an efficient schema of afforestation It Is pointed out 
that the cutting down of trees In such districts may fre¬ 
quently result in a loosening of tho subsoil, which is 
largely argillaceous or sandy In character, thus giving nse 
to faults and lessening the resistance to the effects of 
seismic disturbances, llie cutting down of woods receives 
further mention in an article by the deputy Giovanni 
Posadi dealing with the preservation of natural beauties, 
while an article by Signor Arnoldo Fauttlni dealing with 
changes that have occurred on the earth's surface in recent 
times, with ^seclai reference to the subsidence of the 
island of Bogoslaw, In Alaska, posiesscs collateral interest 
in the some connection 

The report on the work of the Government Laboratories, 
Johannesburg, for the year 1908-9, has recently reacheif 
us Whilst pointing to excellent services in the past, it 
gives evidence of the need for further inquiry into andf 
control over the food and water supply of the district 
The total population of the colony is about one and a 
quarter mittions, including 300,000 persons of European 
descent, but only 158 samples of foodstuffs other than 
milk were examined during the year This, as the 
analyst remarks, Is very inadequate surveillance As 
regards the water supply, that of Johannesburg was well 
looked after both chemically and bacteriologically, and* 
that of Pretoria, where excellent water is obtainable, was 
also examined, though by bacteriological methods alone 
But spasmodic attempts only have been made to controT 
the condition of any of the other supplies of the colony 
by scientific means, and no proper systematic water survey 
has yet been mode Among other matters. It is noted that 
out of ■''total of 85x6 samples examined, more than three 
thousand, mostly rats, were dealt with in connection with* 
plague investigations 

The eontradlctory raults which have been obtained u 
to the effect o 4 a magnetic field on the potential difference 
necemry to cause a discharge to pan between two elec¬ 
trodes In a rarefied gai are explained in a paper by Prof 
Rl^ communicated to the Acaden^r of Science at 
Bologna in May, and reproduced In the October number 
of La Radium The ele^rodes were about a square cm. 
in area and from 0*5 to 8 mm apart, the gas having » 
prsasure of a few tnths of a mm of mercury The 
diffareaoe potetlal waa provided by smaU storage- 
ceils, and the current transmitted measured by a galvano- 
meter« The magnetic field In which the discharge tuba 
■^eae placed could be raieed to 9000 units. Prof RighL 
finda ttktc tiie affect of the field, for strengths up to about 
iqoo lUilts, la to diminish tho required potential, but lor 
greatir d Uengtii a to IncreaN it, and in the case of trani- 
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vene ftelda of itlll greater Intenitdei ogoln to diminish it* 
He considers these results point to the existence in the 
gas of neutral doublets, each consisting of a positively 
charged Ion with a negative electron as satellite 

In an offprint from the AtH del ReaU laUtuio Veneto 
for 1909-10 Drs R Alpago and G Silva discuss hourly 
observations of magnetic declination and dissipation of 
electric charge which they mode at Padua on Mav 14“** 
The magnetic observotlona agree with the more complete 
result! from magneto^aphs In various parts of Europe In 
showing a small dliturlmnre on the morning of May 19 
about the time of the supposed passage of the eaith 
through the tail of Halley's comet But the coincidence 
ml^t well be accidental, as magnetic conditions were dis¬ 
turbed for several days before and after Electncnl dis¬ 
sipation on May 19 was In no wjy outstanding A very 
unusual feature throughout the observations is the absence 
of any derided difference between the rates of loss of 
positive and negative charges for both the mean pir- 
ctntage loss observed per minute was 3 which is 

exceptionally high for the Elster and Gel tel apparatus 
employed There was a well-markied diurnal vanalion, 
again nearly the same for positive and negative charges 
It ihowcd a double oscillation The two maxima, at»ut 
I 30 a m and 4pm, respectively, were not far from 
equal, and were more than double the principal minimum, 
which occurred about Sam 

An illustrated catalogue of optical lanterns and accessorv 
apparatus, and of an extensive series of lantern-sUdes to 
illustrate scientific and educational subjects, has been 
Issued by Messrs Reynolds and Branson, Ltd, of Leeds 
Many of the slides ma> be hired as well as pun based 
The catalogue shows that this firm hns some 10,000 slides 
for sale or hire, and a list of 30,000 slides for sale only 
will be sent on application In addition to slides illus¬ 
trating most branches of science, we notiic in the rata- 
logue particulars of a very complete senes of slides to 
Illustrate school lessons In geography 

Messrs W and J Gbobob, Ltd , of Birmingham, are 
Issuing their latest illustrated catalogue of scientifir 
apparatus In sections, each dealing with a specific group 
ofViencp subjects We have received sections 1-4 bound 
in one volume and sections 5-7 in a second Copies of 
the catalogue will be sent on application to teachers and 
lecturers in charge of laboratories, and to other purchasers 
of apparatus The lists are profuselv illustrated, and so 
arranged that reference is easy The information provided 
Is thoroughly practical, and will assist the teacher greatly 
In the choice of instruments 

Mb W H Haxuno, Flniburv Pavement, London, is 
Issuing in parts the fourteenth edition of hU catalogue of 
mathematical drawing instruments and mattnaU Sec¬ 
tion A, forming the flrat part of the full list, has reached 
ua, ‘ aihd gives particulars of tlie drawing pens, h ilf sets 
of oompaases, bow compasses, spring bows, and propor¬ 
tional, beam, and pencil compasses whiih aie manu¬ 
factured by this firm We have also received from Mr 
Harilng a specimen of the set^aquare guide he has just 
prodOted« It U « itmple contrivance In pearwood for 
guiding • wMquAra front iify'edge of b drawing board 
or ekatch' block. guide ihould bo convenient for rapid 
field ritefCb wOricj|||jd u*efui for section lining and tross- 
hafcUng^' price of the gulile Ii ii 6d 

fai; repprt^of ite poundl of ti^ Natural Hiitory Socletr 
of Ncrthunifaerlaia DuHibbi, ond NewcaitJempon-T)ne 
^ SiO JOUMAcnliip has suffered a net 
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loss of eighteen during the year, having fallaA to 
The sodety'a work, especially in connection with the mRfn* 
tenance of its museum, has been helped greatly by -the 
Crawhall bequest of 6000/, which has been so invested 
that it yields an annual income of tool. Without th!s' 
timely aid the position of the society would be serious^ 
and It is difficult to see how some such exceptional source 
of income could have been dispensed with, for In some 
respects the society is not so flourishing as the ooundl 
wishes to see it An issue of the Transactions of the 
society has been published during the year, and the con¬ 
cluding part of the third volume of the new series is nearly 
ready* The usual series of winter lectures and summer 
fleid meetings have been held The average attendance 
at the evenmg lectures was 85, at the children's lectures 
164, and at the curator's " talks ” 53 


OUR ASTRONOMICAL COLUMN. 

Rxcknt Fibsballx —Ihere was a brilHant meteor seen 
on Sunday, November ao, by Mr and Mrs Wibon, of 
Cheshunt, Herts, and by Mr C B Pennington, of 
Newark It passed over the North Sea east of Spurn 
Head at heights of from 73 to 33 miles Its motion was 
exceedingly slow, being about 12 miles per second 

On Friday, November 25, about 730, u Ane meteor 
was seen at Weston-super-Mare by Mr J Hicks He 
was using a telescope ut the moment, but a bright light 
caused him to look upv^firds, when he saw a flreball 
travelling in the direction from Saturn to two d^rees 
above Altair Near the end of its luminous flight it 
broke up into a string of fragments like flrsl-magnltude 
stars, and went some distance farther The same meteor 
was seen at Bristol travelling from between Saturn and 
a Arietis through the stars of Pegasus It threw off a 
brllUant train ol >< How sparks, and the nucleus distributed 
Itself into a stream of particles at the end Ihe height 
of the object seems to hiivc been from H8 to 41 miles from 
Portland Bill to Launceston, and its iMith alMUt 9^ miles 
at a velocity of ^3 miles per secona The radiant was 
at about 64^1-si° Another but smaller Taurid was 
observed on November 35 at 6 ^2 at normal heights above 
Somerset, and It moved with great slownesa, the speed 
being about 14 milis per 'VconcT 

During the progress of the eclipse on November 16, at 
about lah 34m , a splendid meteor wa^ observed from 
Ireland and Scotland It had a long and rapid flight, and 
left a bright streak for several minutes According to an 
observer near Glasgow, Ihe meteor was apparently as 
largo as the moon ihe drt<Tiptions prove that this fire¬ 
ball was a late I..eonid It parsed from over a point a 
few miles west of Glasgow to over the sea north of the 
Irish coast In a direction almost east to west The 
heights were about 89 to 48 miles, and thd iengOi of path 
145 miles 

Saturn's Rings —Circular No lap from the Kiel 
Centralstelle contains a tLlegram from M Jonckheere, of 
the Hem Observatory, stating that, on several evenings, 
^he has observed a nrbuloub degradation of the extemr 
edg&of the Saturnian ring A 

Cbrulu's Comet (1910c) identihed with Favb’s Shobt- 
pBriod Comei —In a communication to the dslfs- 
nomische Nachruhten (No 4456) Prof Picking gives 
the elements, and an ephfmeris, calculated by Mr Meyer 
Lewy, for t/erulll’s comet, and pointi out the probable 
Identity of this object and Faye's pM^bdlcJl comet, such 
identity was also suggested by Prof Bbrberfch 

Dr Ebell, having investigated tha subject, finds fhat 
the observed place on November la differs from *the calcu* 
lated place 01 FayeN comet by only -4a , —4*1', whilst 
the present apparition Is the most favourabto and brightest 
since the ob}^ was discovered by Faye, at Parn* in 
November, 1943, he ooniideri the identity la assured A 
'later tefegrahi Prof Pickering ^ 

^nd ephemeris by Mr Lewy, and 
With Faye's comet is conflrmecL 

Poye'a comet has a period of 7*44 years, add*Wat 


ves ifltofoved etementa 
states mat the ideiit^ 
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tn i$$o, i» 58, 1866, IS731 1880, 1888, and 
tmfc Idmush !t wak mliaed In >903 Iti orb.tal eccen- 
<* Un ify li ^icdpUbrtally imlallt and it* fteriheUon diitdnce 
, remarkable a* beW the first comet 

« wSch tba periodicity was determined, bv Goldschmidt, 
iBfeatlyi oakuUtlon, without comparmon with the 
ikMononts of earlier comets, 

A humbc^ of obBcrvation* are also published, the magni- 
tiida ^Ulg generally estimated as about 10. Dr ^hUier 
racoi'dad It at Bothbamp on November 10 as diffused, 
having a suspicion of a tall, In p a 300^, and a graim- 
^ Jated nucleus of magnitude 9^ Dr Ristenpart, on 
NoVmtber ii» saw no tall, but an eleventh-magnitude 
rou|id nebulosity of 1' diameter with a central condensa- 
tloa Dr CerulU announces that he discovered the comet 
on a platt uken on November 8 

A Syb^ op Standard Wavr-ungths — No 3, vol 
xxzll, oi the difrophyifcal contains a list of 

forty-nine secondary standard wave-lengths published under 
the auspices of the International Union for Mar Research 
The Increased accuracy of modem research necessitated 
the measurement and adoption of a standard system, and 
to this end three independent observers were ask^ to 
determine the wave-lengths of the forty-nine iron Ones now 
published From the results secured tor each line a mean 
value has been adopted, and will in future be used in 
solar work, the wave-lengths range from X aaSa 408 to 
X 6^>993, and wave-lengths measured in this system 
should be designated In future by using the symbol 
“lA.” The primary standard is the wave-length of the 
red cadmium line adopted at a previous conference 
In the same journal Prof Kayser publishes standards 
of third order of wave-length on the International a^stem 
determined from the arc spectrum of Iron between XX 4118 
and 6494, he intends extending the meoaunaments to 
X 7900 He finds that some of the secondary standards 
stiU contain errors of from o>ooa to 0005 A A com¬ 
parison with Rowland's wave-lengths of the solar spectrum 
give* differences varying Irregularly between o-is ond 
o>aa A I but by subtracting about 0*19 A from Rowland 
aU measurements can be reduced to the international 
■ntem with sufficient accuracy Prof Kayser tibulatps 
about 370 wave-lengths, and gives the Intensity, the prob¬ 
able error, and the respective differences from Rowland 
and the observers who made the measurements for th^ 
secondary standards, via Fabry and Bulsson. Eversheim, 
and Pfund 

Tju* Radial Velocity or Siaiua—A most exhaustive 
discussion of the radial velocity of Sirius is published bv 
Herr W Mllnch In No 4455 of the Astronomtiche Nacfc- 
rfchtsfi Herr MUnch measured a large number of plates 
taken at Potsdam dunng the period 1901-10, and hts 
thorough discussion takes up the whole of a double number 
of the journal It includes, imier alia, the errors Intro- 
thiced by the measuring screw, by the different widths of 
the measured lines, by the p(»slble uncertainty as to the 
purity and wave-lengths of soma of the lines, ic Besides 
several lines of yet unknown origin, he finds In the «pec- 
of Sirius those due to Cr, Fe, H, Mg, Ni, Sc, Ti. 
V, Y, and Zr, and, possibly, La and Mn 
For the mean velocity of the centre of the Sinan system 
referred to the ran he tabulates a series of seventeen values 
ranaiatg^from —8*0 (March 17, 1907) to -141 (April 4, 
*90®* me mean value being ll►3 km , with a mean 
prpoWlls error of ±0-4 km Omittliig the observations of 
r 9 op find 1908, which gave abnormally large values, the 
mean raiffaf velocity becomes -9.8 km , with a mean 
probable error of km 

DU BuRfcAU DOS LoNGiTUDia, loxi ''—The 
AfWisIfs for t9it published by the Bureau dee Longitudes 
tmMhs ChB< usual astronomical tables, ephemerides, ftr , 
and also tatdei rtlatlve to metrology, moneys, geography, 
meitaoralogy, and statistics, this year the tablu of chemical 
yd pnyaieai dam are omitted, as also are matters refer- 
rMt to the snndUil, solar fdiytlca, and the minor planets 
Hm tteohd artfi^i four In number, are Very Interest- 
deals with the sixteenth oonfeepnee of the 
^ymiimlboat-, ^ 9 fodetlc Asra^t^f adilch was held In 
inm second M. ttgoardan pubUibes a great 1 
MKdf Informatlbn qoneerotna (fia ^otal eclliMe I 


of the sun adilch wQl take place on April 17, loia, and 
will be visible In France for a few secotKls 

MAdNlTUDR OF NovA Saoittarii, No a —A telegram 
from Dr, Ristenpart, Santiago, announces that on 
November 7 the magnitude of Nova Soglttaril (96 1910) 
was 9-9 (Aj|ronomisc& Nachrichten, No 4456) 

— - _ - - —--- ■* 

AGRICULTURAL RESEARCH IN JAPAN ‘ 

'PH E ] apanese have entered the field of agricultural 

^ loveangation with characteristic energy and thorough¬ 
ness, and nave shown a lively appreciation of the fact, 
not always realised elsewhere, that the principles under¬ 
lying an agricultural problem must first be studied before 
the problem Itself can be solved borne of the special 
features of Japanese agriculture present highly importaDt 
problems, the development of which will be awaited with 
much interest 

The present volume of the Journal of the College of 
Agriculture contains, in the two parts already published, 
four papers, of which three deal with silkworm problems 
Mr K Toyama reports studies on the red worms occasion¬ 
ally appearing among the progeny of the normal Mack 
worms, and hitherto regarded In a general way as sports 
In 1905 he obtained some red worms, and studied their 
behaviour on crossing The results showed that the 
phenomena are really Mendelian, black being dominant 
over red, the red worms uniformly yielded red offspring, 
while the matings of the blacks resulted In the production 
of one red to Oiree blacks Prof C Sasaki oeals with 
Jaundice of the silkworm, a disease prevalent In alt silk¬ 
worm countries, and frequently found in Japan The 
' worms Icoe their appetite, weaken, and finally die, the 
I skin loses Its firmness and becomes soft and weak, while 
polyhedral bodies appear in the bkxxl and various tissues* 
Evidence Is adduct that the disease is caused by a 
I streptothriz found in the blood of effected worms The 
polyhedral bodies may, however, arise from other causes 
such as a small dose of formalin, Interruption of respira¬ 
tion, or attacks of ma|UOt«i Are probably to be ascribed 
to the degeneration of the contents of the nucleus The 
same author has also solved an interesting problem that 
has hitherto been overlooked Silk fishing lines, commonly 
known as “Tegura,** are largely ennployed by the Japanese 
fishermen, but no one has up to the present found out 
any more about their origin than that they are Imported 
from southern China The Chinese writers say that some 
wild silkworms found in YdkO on the leaves of camphor 
trees and Foushu (Uquidamher formoMona) are the source 
In April, when the worms are mature, they arc dipped 
In vinegar, and then filaments 7 or 8 feet long and gofafen- 
>ellQW In colour are taken from their bMles Prof 
Sasaki made a joumev In southern China, found the 
worm, and determined It as the brva of 5 atiieiiie 
^r«forHi*i, Westwood He has also introduced It Into 
Formosa 

Mr S Kusano has a paper on chemotactlc and rimilar 
reactions of the twarm spores of myzomycetes, ASthallum, 
Stemonitls and Comatricha being Investigated In 
general, thare organisms feed mostly on rotten wood or 
leaves, and there is evidence that they esn digest bacteria 
It appears also that they can themselves be devoured 
Infusoria Wood attacked by them was found to be add 
The swarm spor e s showaa marked chemotaxis, being 
aftracted by acw, repelled by alkalis, and unaffected by 
neutral, non-poiaomms substances A consideration of the 
phenomena from the dissodatloD hypothesis Indicates that 
the H- and OH-lons are In a|l cases the stimulating com¬ 
ponents, the OH being much Ihc more effective, and active 
even at m dilution of N/io,ooo The attracHon of tha 
H-km reaches a mazimum at N/600 In higher oonrentra- 
tlon dlw acid rqpds and Injure* the organism H-lona 
act hehtfldaUy In eeveral ways, they promote germina¬ 
tion of tha spores, and then attract them to the place 
where food material occurs An interesting physloh^kat 
point ires oottegd The spore* germinate muth more 
readily in contact with moist air than when thrown M 
to walart In the latter case they do not appear W bw 
wettad vary» quldcly 
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STOCKHOLM TO SPITSBERGEN' THE 
GEOLOGISTS’ PILGRIMAGE 


W E geologitti who were privileged to take part In t^ 
)3urn«y to Splttberjgen before the meeting of the 
<Seological Cong^ai In Stockholm had good reaion to 
«Dunt ounetvca fortunate Perfect weatheri genial oom- 
jtanlonehlp, comfortable eurroundingai admirable organisa¬ 
tion and guidancOi and a route through the strongholds 
of Thor of the H amm ar, In which Intense scientific Interest 
was constantly united with entrancing beauty of scene— 
surely the combination would have roused enthusiasm 
among much more stolid folk than the impressionable race 
of hammerers 1 

We started by special train from Stockholm, about 
stventy strang. an agglomerate of fifteen nntionaUties, on 
■the evening of July 35. and at onco left behind us the 
broken weather that has encircled Western Europe this 
summer, entering a northern region of brightness and 
calm in which we continued until our return Those of 
•us ndio were In Stockholm the previous day had been 
called together to see a fine exhibition llluftrative of 
Spitsbergen geology, temporarily shown In roomi attached 
to the muwHim of the Swedish Geological Survey, and to 
hear lucid demonstrations on the exhibits by Prof A G 
Nathorst and by the Director of our excursion, Prof G 
De Geer Here we had already an opportunity to begin 
<kr to renew friendships that were cemented during the 
Joum^ Owing to the care and forethought with which 
every detail of the expedition had been planned, our start 
was made promptly, and we settled without confusion 
into our allotted plam 

The night's train journey brought ut to Ragunda in 
Angerma^and, where our first halt was made During 
four hours of the mom I rtf we visited sections »lend!dly 
illustrating the evidence mm which Prof De Geer has 
worked out the chronology of post-Glaclal time in Sweden 
By a catastrophe In 1745. the great lake of Ra^nda was 
suddenly drained and its bed laid bare, and m ravines 
subeequently eroded throujfh its sediments now reveal 
the whole succession deported since the melting of the 
Olarial ice^sheet Tn these sediments Prof Ue Geer 
recognises and counts the annual bands of the " seasonal 
ctoys," much at one may count the annual bands in a 
tree trunk By the extension of the sane method over 
various other parts of the countiy, he hae attained results 
by which the recession of the ice-sheet and all its incidents 
may be actually dated, os he showed us later in field 
demonstrations near Stockholm during the sitting of the 


oongreu 

Northward 


gain for the rest of the day and through 


night of tv^ight, during which the Arctic (irclc was 
crok^. our train brought us to breakfast on Julv 37 at 
the bright town of Klnina, which has newly sprung un in 
the Lapland wilderness under the famous mountain of iron 
ore Here we remained until the afternoon, visiting the 
great Iron quarries under the guidance of Director Hj 
Lundbcdim, who instructed us by a preliminary address 
In the geology of the district and the history of its rapid 
develmnnent After a banquet to which we were 
Invited by the mining company we took train again at 
^ p m., and ran shortly into view of the beautiful Lake 
TomttrkA, In a region of powerful overthrust faults and 
of Glacial lake-shores Making several short halts In this 
wild country to examine points of especial Interest within 
easy reach of the railway, under the guidance of Dr O 
Smpm, we reached Ablsko in the evening Her^ our 
mm remained for the night, affording us opportunity to 
appreciate the picturesque surroundings of Abivkoiokk, 
now a much visited tourist r esort 
On the rooming of July a8 the Norwegian frontier was 
reached at tx a m Thereafter followed a marvellous 
descent to the coast, along the rim of a great fiord the 
bhM waters of which shons gloriously in the depths below 
us At Narvik, oua port of embariutlon, we were shown 
flie maihods of^Ttuatliig the Irpn ora from Klruna and 
flla hcllhte afforded for Its abluent, being thereby still 
further hapresse^^th tbs sntarprisa which has been shown 
Id fha this graat Swedish mining industry 
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Captain S de Khnteberg,' a 
n^assangsr boat of 870 tons ref^ster 


we were held up lor a 


few hours of the night by fog In the narrow naijbaf , 
leadi ng northward from the Ototu Fiord) but ala wgil 
our only delay In the Planning v^age lo Tromsfly whhb 
was reiwhed next evening 

There hod been rumours of unusual Ice eondltUms ki the 
Spitsbergen seas before we left Steckholm, and at Tfonsfi 
theae rumours were partfy confirmstV Dir e ctor, iherte 
fore, learoing that a French ship waa due to arrtva oaicC 
day from the north, decided to await her coming In ordar 
to gam definite information. So we spent a cahn. sunny 
day pleasantly at Tromso, first visiting the museum wl& Its 
excellent collection of Arctic animals and birds, and after* 
wards crossing to the mainland to see the Lapp suouner 
camp or to dlmb the nearer mountains Meanrime ^ 
lU os France had arrived, and rqmrted that while floa-laa 
from Barents Sea had drifted In quantity round the south 
and south-west coast of Spitsbergen, the inner fiords of 
the Island were free, so that the only difficulty was to 
I obtain access to them, for which purpose it rai^it be 
I necessary to go far to the westward With this tntoUi- 
I gence we steamed ahead again on the evening of July 30.,. 

As we passed northward in the shadow of the nords a 
red glow of wondeiful brilliancy shone on all the higher 
peaks and glaLiers, nnd never faded, until, at midnight, 
ns wc paniefl out into the open ocean under the majmc 
Fugle Rock, wc saw the disc of the sun just cut by 
sea-line, from which It rose with seeming effort, luce a 
heavy seabird, as night grew into morning It was thus 
that most of us gained the midnight sun for the first 
time, not lo loke It again until our approach to Norway 
to returning 

During the last dav of July we pounded northward under 
a cloudy iky, with a touch of Ice In the air, but In the 
evening we ran into sunshine again, and there, ahead of 
us, laj Bear ]^]and niiroged on the horixon This was 
indeed good fortune, for In his eleven prevlouB voyages 
past the island our Director had seen it only twice, so 
frequent are fogs in these seas. Our course was altered 
that we might run in under its eastern face The placid 
sea around Ub wus furrowed by its myriad sea-fowl, and 
from II pm until a a m we roasted xts lonely 
cliffs nnd tea-btacks closely enough to dlsdoguish th« 
mam features of their geological structure, amt to catch 
glimpses of its desolate intsrior with ail features aocen- 
tuatro by the light and shade of the low sun 
In its stratl^Dphs Bear Island is akin to Spitsbergen, 
though with a more restricted range of formations To 
all geologists these far northern islands are of great 
Interest, but peculiarly so to the geologists of ^candl* 
nsvla, masmurh a* thev contain a great sequence of the 
later Paksosoir, Mesoroic, and Terti^ sediments whldi 
are lacking within the Scandinavian ' shield ’ To ''the 
Swedish explorers, and especially to ProL J G Andervson, 
we owe most of our knowledge of the geology of Bear 
Island At Its southern extremity is a ridge of crushed 
and altered ' Heklahoek' rocks, which include fosslf- 
iferous Lower Silurian limestones The rest of the land 
is built up of Devonian, Carboniferous, and marine 
Trfatsic strata, all in some parts very fosrillfttoos, and 
with coal seams In the Devonian The sequence is Inter¬ 
rupted by strong unconformities and bf|)fcan by fauhs, sooiw 
of which we could see plainly from our steamer 
Now It became difficult to thop up the Arctic day Mo 
conveiitlofial night and morning, and we counted by evmta 
—particularly by meal-tlmes, for we were a hun^ crew 
—rather than by the clock Not many hours after sinldng 
Bear Island in the southward, 00 Auguat i, we bsgan to 
meet floe 4 ce; which soon thickened, so that we had to 
f slow down and eventually to turn southward and wesl^ 
ward for more open water Again aod again during the 
‘ day wp^ this experience repeated^ a. AUly loe^Bnk 
, always psllhg the haxy sky to the noMi and eaik «s 
we threaded our rigzag course amid the floea, off ahUlk 
I inquisitive seals shifted uneasily, dpuh^l wtwthar to ns 
giro US as dangerous or not Usu^ at tUt saasen tha 
voyage to Spitsbergen lies entlrelr in Open water. but mast 
of us were glad of the chance which ua this tomdi of 
the true Arctic colour Still, tn the an^dita captalfl of 
our rfilp the prosp ec t must have baM deddedty km mkf* 
able Thus we steamed cautiously aU day Md bK 
among the ffoes or along die broad wainstoat 
the i^t white streaks drawn out by thw nart ^l W tel a H 
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jumntt uotU had bMn shouldAred off 70 or 8o mitet 
ib ino wovcwrd of Spittbtfffeo On August a however 
M ^ ffh OMterly coune |»dcing our way acroti the 
liDilitrtalni where th^ were ffunoest and by evemlg the 
Md bhowed that we were approaching land So we lay 
fO Jih a liffht haae to awtut Uw weatw 

vec7 gently the haae thtnoed away the northern 
Min ahunmend over the smooth olive sea burn ahing 
tho ffoae into diver and then gradually an axqu s te 
panorama of peaks and glaciers was unveiled in front of 
iis lengthening northward and southward into a far per 
•pecMve and we knew that this was Spits bergen an I 
worthy of its name Due north of us rose the anguLr 
ndges of Pnnce Charles Forrland and right aheal I y 
the gap of our haven Ice Fiord so we ntoved quietly for 
ward thfot^ a scene of dreamy splendour to our 
nacborsge after midnight in Safe Bay Surely never wav 
jtbere a moie imprevb ve avelation of this silent land 
From thSs time onward our days were busy days 
thionged with scientlc interests and impressions that 
ahiftso all too rapidlv ^ thin the great lea Fiord which 



nma for 60 lulea Eastward 
iweka and otanoet 


creasing gic strike of the 
iweka and atanoet bisecting the island we found open 
wgfesr and oor ship wss abfo to psss into all Its branches 
WithDUt Impediment During ths ensuing wedt we pene 
MM mast of Its re ces s es landing at the best points for 
l0v«ftl|ating its sevaral fornigBaos and gaimng a clear 
Una m tMr structures from the barren craggy outcrops 


tllM roae high above all the waterways fSee Fig i) 

eonirtex m detill. the geology of central Spits 
■ yg w « ahn^ in ita mam outhnes Earth movementi 
gff repeated at loterrali down to Tertl^ times 

llm ridgsd up the western margin of the lalaad, bringing 
te Kffht the oideet rocks and onm^ling them along with 

earth wavvi, with their 
hrust% aiAsule eastward leaviim a 
itrati^i^ and gentfo dips Which 
tee bnoAng fford aafLM trlbu 
lerte blda «l tba Sord moat of the 
vhidi reach tee aaa hut on the 
tedfonoe of aspect and other causes 
FlBii^enM nearer to thair heads 

^ ' W. itU, VOL. 851 


The high Jagged outer ndgr at the entranc* to Ice Fiord 
ceoaists of crumpled Heklaboek rocks succeeded eastward 
in the nest nd^ by shaiply folded and broken Carbon 
iferoue strata But in the intenor the long northern 
brenches of the fiord reveal 4 great mass of red Dew^lan 
rocks very similar to our Bntibh Devonmn upon widds 
the Carbomferous strata rest with strong unconformity and 
overlap In upward succession the Carboniferous lime 
stones and cherts art followed by a belt of sandstones and 
shalet> to which on the somewhat scanty fossil evidence^ 
a Penman age is assigned and above these come the 
Trianic strata chiefly shales or clays with thiil lime* 
stones sandstones and phosphate bands often nth in well 
preserved marine foss Ih 1 ho 01 tcropb of the three last 
mentioned formations are narrowed to tcrps in the outer 
folded belt but expand into wide tracts around the intenor 
fiord Then follow thick mabses of the Jurassic and 
tertiary sediments for the most part gently dipping and[ 
in apparent but unreal conformity wiuch budd up the 
high picturesque plateaus on the south side of the inner 
fiord Tbaee consist mamlv of sandstones and teales of 
frevh water or tstuar ne or g 1 but 
with occasional bandb containing 
marine fossils Both formations 
yield ibundau w ll-developed plant 
remains n vtr k ng contrast with 
the present d minut ve Arctic flora 
and both include coal seams at least 
one of which in the Icrtiary rocks 
is hkely to be of econom c cense 
quenoe 

lo lesume the recital of our 
doings n this land We were astir 
early on the momi ig of August 3 
anxious to take our first steps m 
Spitsbergen and before breakfast 
many of us were ashore nmong the 
mixUise of rocks mora neb gtac era 
and raised beaches that forms the 
west shore of Safe Be> Leaving 
th t andiorage at breakfast t me our 
ship went east across Ice Fiord and 
ran close in under the bold pre 
clptces of J uravvic and 1 ertiary 
rooks bounding the plateau around 
Blount Nordenskidld until \d\ent 
Bay whs reached before noon 
This has recently become a place of 
permanent habitation—the only one 
In die ownerless land Most of us 
were surprised at the display of 
enginoaring activity in luch a re 
mote corner brought about by 
American entirpr se in the develop 
ment of a mine in the Teruary coal 
A shipping whsrf has been erected, 
to which the coal is brought from 
the mine hmh up on the hill side by 
skips travelling overhead on a cable 
At the mine whiA we visited liter 
a seam of good quabty 4 feet thick 
IS woricsd by means of an adit It was stn^lar to see 
the wgils of the workings aV thickly encrusted with a 
sparkling layer of hoarfrost from the condensation of 
moiaturc on rode surfaces that are permanently below 
freedqg point A pure white coal mine < 

For the a f te rno on m Advent Bay we divided into two 
parties Thpae who wished to study the Jurassic plant 
bsda oroesed with tee ship to tee north-east side of the 
inlet under tea giittUnee of our l>irector Ihe rest of uS 
landed at tee wharf and went inland towards Bft Nordens* 
kTM led by Mr B who had been already for 

aoma watea In the bCfid on geological work under 
Prof Da Cfoar*s iiugrucffocis and who here awaited us 
With him wa waat^ teg glacier filled head of the vati*y 
•ante al tee coat mine Smo ascended the plateau on the 
wastWMnd to go upper moraine where Tertiary plant f^tls 
occurre d ia profumn On this moraine at an elevotm 
of about igoo foet modt of us were content to sUy bade 
lag (a tea amhliia and enjoying the glorious view over 
fi etda^ tdateaut and snow fields but certain of the more 
an ergeqe eldst members of our party continued upwaid 
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over th« snuw to the very eummit of Mt Norden^kioW 
(34(10 fe tj not reaching Advent Buy again until near 
midnight The plateau which we traversed 111 returning 
to the ship was tetsclated in places with fine examples 01 
the « ngulur gardens due to soil creep—round or poly 
gonal patches of clayey soil up to 15 feet in diameter 
bordered by slaw of stone often on edge— which are 
remarlcabh in the Spitsbergen tundras at all Uv Is as in 
thm of other Antic lands 

Leaving Advent Day at noon on August 4 our course 
«M shaped eastward under th cliffs to bashcn D y wh rt. 
we made a short landing mar Mt Marmier to collect 
the abundant fnassic fossils and to examine the diibase 
which IB here intruded con^icuously in sheets annng the 
sediments It was instructive to see how the shal\ 1 ria 
very like om 1 las li tomposUion w is Lreepin^ dow 1 th 
slopes m big partlv froxen mud flows mixed with ice and 
with blocks of diabase providing a mass ready to be 
worked up by any advancing glacier into the semllince of 
our darker boulder clays This indeed is the particular 
vahie of the Spitsbergen phenomena to the English 
glwialist that the country roclu arc analogous m structure 
and texture to thosp of England and are r irc ly of the 
hard typo prcvnl nt in nearly all other accessible regions of 
present day gt icietion 

Crossing Sasoen Day we landed our paheontologiits at 
Cape fimna under the fluted cliffs of Mt Temple for 
the collection of Carboniferous fossils from the in 
exhaustible stores of the limestones Ihe gUcialists then 
went on with the ship to the head of Temple Bay where 
the Von Post Glacier comes down to the sea with a front 
of ice-cliffs three miles broad This glacier is now in 
retreat and lateral moraines of its former extension line 
the Aord on both sides for a diatance of more than a mile 
from the present front Ice falls from the glacier into the 
eea cause waves that have carved out cliffs 30 or 40 feet 
high In places clearly revealing the composition of the 
moraines Ihese chffs were strikingly similar to those 
of some English boulder cla)t indeed but for the glexm 
of the neighbouring one avbbt have imigined oneself 
under a sea-cliff of north-east Yorkshire The red loamv 
clav of the sections was studded not too abundantly with 
well striated boulders of igneous and metamorphic rocks 
(from some unknown eource beneath the glacier) along 
With others more numerous of grey and sandstones, 
conglomerate, chert, Carbonlferoue limestone and other 
sedlmentaiy rocks Both moraines formed broad hum 
mocky ridges, with troughs of lower ground behind them 

A party of five German explorers under the leadership 
of Lwut W I-ilchner who were intent upon c journey 
Into the Ulterior of Spitsbergen had been with us up to 
this point Interesting us greatly by the preparation of 
their outfit dunng the voyage Now with a heartenmg 
cheer, we left them to beg^i their adventures our shm 
returning in the quiet evening sunlight for the oighta 
anchorage at Bjona HaAour where the imp itie nt 
pabaontoiogiste hungnlv declared that we were trying to 
starve them mto glaoslism I 

Neat day we coasted eastward to Klaaa Blllen Bay and 
then northward up this deep inlet nearly to Its head A 
new phase in the stratigraphy of the island was here most 
Instructively displayed Tn Its bare brightly tinted sk^ 
Red Devonian straU rose up in strong foroe on its western 
aide until unconformably o^ain by the " Culm ' which 
la believed to be of Lower Carboniferous age while the 
Umeetones and cherts of toe Upper Carboniferous retted 
In still bolder unoontormity on both A great fault cute 
out <he Devonian at the head of the bay and east of it 
the Carboniferous recks are known to rest directly upon 
b osea s of an ancient complex group assigned to toe 
Arohsm, which we had not time to reach Under the 
Instructkw of our leader thcee complicated features were 
made plam to ui from the ship and we reahicd how great 
* Was -our advang^/h In gaming ao comfortably In an hour 
th% knowledge mt would have cost many laborious days 
to gather edthout such guidance Mott of the day was 
^ ^ western side of toe fiord then after 

a late the ahip^ we went to Utod again at 

10 pjn on am, for a midnight stroll to the 

NoraensklbU Ofuier which breaks off with a seafront 
ol three mllee fn wsater reaching nearly 500 feet In dqnh 
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Under an overcast sky which intensified the coUl bliihA 
ness of the Ice we crosstd the tesaelated tundra with Ra 
shelly terraces of raised bcxch to the southern morolae 
of ttiflf glacier and saw how the giw shelly mud 
been incorporated with the moraine Tina was Our cokkot 
night witn no sun but we were fortihed by a camp^fira 
on the beach and hot coffee before returning to the 
Aolus at a d m 

An inadent of navigation had rendered it necessary that 
our ship should return to Advent Bay for a further supply 
of coal so now she went southward across loe btord to 
the coaling whsrf and lay there during August 6 Here^ 
tor the day our pnrty brokr up into independent groups 
some climbing the high plateaus others going up the coal¬ 
mine valley to the glac ers and the p itieontologists work¬ 
ing assiduouslv along th Jurassic and lertiary outcropa 
on the slopee above tM bav Next morning we left Advent 
Bay again for the North Branch of Ice Viord passing from 
cloud and breeze into bright stiU sunlight with that local 
incidence of weather which appears to be charactenitic 
of Spitsbergen for all day we could see the cloud banki 
pouring In like great glaciers from the ocean and welling 
up agmnet the southern shore of the fiord 

Entering Ekman Bay we passed along under the tce- 
chffs of the Sefstrom Glacier and anchored at a spot 
which quite recently was beneath the glacier Above us, 
on opposite sides of the bay rose the exquisitely fretted 
edgee of Mt Colosseum (lodo feet) and Mt C^tohum 
(S790 feet) built up of nearfy level Carboniferous rocks m 
titr after tier of belted crags separated by high piUhed 
ilopes and notched with amazing regularity by gullies and 
talus-cones Pig 2) ^\e had seen similar features again 

and agalx during previous days but here the sculpturing 
attained its greatest bciutv and the rhythm of li^t and 
shadow under the low sun ga\e a well nigh perfect impres 
Sion of architectural desig 1 It was just the typical 
sculpturing of an and climate reminding us of scenes in 
the Bad Lands and caflons of western Amencb In 
Spitsbergen also there is not sufficient preopitfitkon to 
maintain permanent streams except those that hgvo tbeir 
source m melting snow and loe so that the cones of frost 
men talus everywhere accumulate on the balre slopes 
above the over deepened main valleys 

As for the Sefstrom Glacier It afforded us a seiim of 
tossom of surpassing interest When first mapped by 
Prof De Geer in 188a the sea front of this glaaer lay 
tw6 or three miles back within its side valley, and was 
fianlted on both sides by fluvio-glocial outw^ plains 
Between that time and 1^ when St was again exantuied 
by our Director it had advanced about four miles, bury 
ing the outwash plains filling its volley up to the moun 
tolQ slopes and bulging out into Bknuui Bay m a t^road 
Jobe toat reached across to Cora Island hardly a qnUe 
from toe opposite shore of the bay But its spurt was 
over, already m 1896 it was alnktng back, and whan 
vifitM in tpoS though its detached snout still hung 
grounded on Cora Island amid huge maaua of moraimc 
material, the mam front had so far receded that toera 
was again a sea passage between it and toe island, and a 
narrow strait with ice cliffs to right and left between 
the new front and the detached portion affixed to toe 
island Since then there has been further recession, eo 
that we found a wider passage but a remnant of the 
melting snout still shone up conspicuously amid tha r«l 
moraine on Cora Island 

We spent most of the day on the island, and 1 know 
that there was at least one glacialist of the party who 
fek that the time of the whole journey would nave been 
Well spent for the sake of this day alone I In Its onghiai 
oondihon Cora Island was a tow about two miles long 
and half a mile or more wide oompoaed «l Carboniferoui 
limeatoie partly covered with raised bbodi, but it hat 
bem merttsed to more than twice Ita eUe by the mpridBe 
banked upon its western side diving Its Invastpn by toe 
gUder Ibis moraine, which for toe greater port must 
have been actually under the ioa at In maxlnram, haa 
been thrown In a tumultuous sutoeaslon of ridgtt and 
hoUowi across the flank of toe Idnd, fonmng a 
belt about three miles long near^ half a odie nt f|| 
broadest, rising in places to 50 or 6e lest above aea leyd v 
and ending sharply, where it toudws the original 
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9i|^|ii^ the lower bore grounds with hardly anv out 
WOlh * (m Fig 3) It oonalftf almoit entirely of streaky 
red eUy pootOinlng a few ecratched boulden and crowd 1 
11^ nMunne ahelli aome iMToken but mobtly perfect and 
the biViivea ufuted The clay hai evidently bten derived 11 
the flv^ place from the red Devonian rockn Into which 
tho fiord if cut but more imnifdiate ori(.fin wih th 
aai^rfiounng eea bottom which haa undoubtedly bo n 
dragged up in some wr\ by the glacier in itb advan t* 
The eihmng remnont of the glacier was seen to bo 
cunou^y enungled among the clay and the pris n of 
smaller maaaes of ice buned under the moraine was 
Indicated by the crater liko hollows of subsidence b> which 
ita ^irface was pitted 

wt the story of Cora Island is too long for our sp'ice 
—‘•we must leave it rcprtrully in the same muol th 
left It on the late evening of August 7 to hasten back to 
our ship GM August 8 the ifiaTuf carefully threaded th 


different temperament tho Svea smooth wern and ra- 
Cinng the \Vahlenberg known to have been recently 
aroused mto activity and jogged fissured and tumbling 
m the rapidity of its advani On this coabt also our 
Director tinted out to us the crumpled stiuctura of the 
rockv ndgbs separating the glacier b is ns—huge wrinkles 
on uie fringe of the western belt of disturban Cross 
ng Ice Fiord once more We found anchorage for the 
night in Green Bay but not too neai the malodorous 
whalmg station where the carcases of a dozen unshapely 
monsters awaited dismemberment 
On the morning of August 8 we landed on the west 
shore of Green Bay and went inland up a tnnsseise valley 
which cuts the mountainous ridge ind \ ry rloarlv reveals 
its itiurture---a steeply d pping buccess on if Carbon forous 
Perm an and Irias with Jurassic on the shorts of the 
bay and lertiary comparstivtly und sturbed above the 
eastern side Mist with a splutter of ram hung around 
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. was reached and where the glowing n 

the pevonlan roeks—in the distance like heather in bloom 
-'-gvvp warmth bo the Arctic svtldempn Many of us 
hMiver. choee the alternative of a landing under Cape 
Wt||L at the entrance to the fiord and a long climb up 
vm nib elopes of Permian and ncbly (oetiliferous Trias 
to iSbM leathau at about aooo feet, formed by an intrusive 
■fU wf diabase There in bngfit sunshine, wo gained a 
which not all the promised rspHles of the Tnas 
gladere, and valley tranches every 
in the north-east snowfiehis and 
Wljde Bay and our ship a speck 
the nearer recess Neverttielets, it 
bo a dBsolate land bo be alone in with no such 

_ _ __in going southward we steamed 

WMlBr the lo^ffe of tlm Svea and Wahlenberg 
“' t, lot at present of very 
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the peaks all day, but the valley was drv Later a flving 
visit was made to the whahng station by those who could 
face the ordeal and in this manner was our programme 
for Ice Fiord brouf^t to its appointed end As our ship 
swung westward into the floes at the mouth of the fiord 
the evening sunlight glittered cm the land just as it had 
done at our approaching so it chanced that our last view 
of Spitsbergen was like our first 
It had bka planned that are should visit Homsund next 
day in returning southsrard But the ice floes drove us 
westward even farther than before and there would have 
been much risk in pushing landward through them again 
Our joum^ to the lonely island was done So after a 
few hours of devious sailing, we emerged from the tanA 
into the open ocean, and tmrre rolled uncomfortably eouth- 
ward under a ooM thick eley for the next two days, gain* 
ing the welcome shelter of the Norwegian coast on Bie 
mornmg of August la It was on the previous nigpt that 
we haa reached into sunset again 
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now a few Iiourit aheAd of tmiCi our captain took 
US up tilt lovtiy Lyn({en tiord, in glorious wi at!l^r, with 
a iprinklt of new snow on nil the peaks J hus wen , 
we recontllrd to the loss of Hornsund And at Iroinso 
in the afternoon we returned to the world of tdtgrami, 
letters and newspapers 

Of the afttT-voyage through the fiords to Trondhjem it i 
is enough to say that the wtuthcr rcmiiiKd ptrftLt, and 1 
that Dr Hans Rcusch, the Director of the Norwegian 
Survey, was of our company, so that wc missed nothing 
that could be learnt in passing At Irondhjeni, moreovir, 
on August 14^ we had tlme^ under Dr Kcusch's guidance, 
to visit the high strand-lines near the citv and to examine 
the scientific and artistic collections in its museums, finish¬ 
ing the day with a pleasont reunion at one of the hotels ■ 
Here we left our ship, taking train on the morning of ^ 
August 15 up the fine valle) that leads across the Swedish 
frontier We reached An in Jiinitlund in Ihe afn moon, 1 


went eastward until evening across the ground wa Ju^jl 
seen from the summit of Arcskutan, past the great Lhtae 
Stonon, and reached Stockholm, exactly on time, belora 
breakfast on the morning of Wednesday, August 17 The 
initial reception of the members of the congress was beW 
in Stockholm on the evening of that day 

lo those who did not shan m the pilgrimage this redtol^ 
of our Itinerary can at the best convey only a feeble idea 
of Its advantages Not the new country alone and the 
new experiences, but above all, the constant association 
and intercourse of men of different nationalities and out** 
looks, with interests tn common which they were ever 
ready to discuss together—this it was that gave peculiar 
\aluB to the Journey, as to all journeys of the some 
Deeply indeed were we indebted to our leader, Prof G 
Df> Geer, and to the accomplished lady, his wife, for the 
whole-hearted enthusiasm which they threw into tba 
difficult task of planning guiding, and dennonstrating id 



in time to make the ascent of Mt Arcskutan (^620 feet) 
for the sake of the view from its summit over an immense 
range of lower lake-country to the eastward The glacial 
phenomena of this region are like th<Me of Tornetrask 
OQ a grander scale, the some evidence for a succession of 
^ocler-dammed lakes, at first discharging westward over 
the watershed into Norway, the same shrinkage of the 
Ice-sheet from the western mountain-rim to the lower 
eastern country, the same westward transport of the 
boulders On the top of Xreskutan there are boulders 
orfaich have conn; from places far away to the eastward at 
much lower ^rimudes 

’In the evening Prof C Wimsn Joined us at Are, and 
next momhig, under his leadership, we visited sections 
near the AiVf^e, which show the fosaiHfcrouB Lower 
PalsKMolc BudJession We wore able also to appreciate 
the ifvidence for a gigantic overthrust of the metamorphlc 
rooks fh]^ the westward over the unaltered PaUeosoics 
Leaving Are by train in the afternoon of August 16, we 
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varied languages to that the time at our disposal should 
alwavs be profitably spent, and even still more for the 
happy spirit of friendliness and geniality which they 
imparted to the whole expedition Much also we owed to 
Mr B Hdgbom for his snare in the direction of our juu^ 
in Spitsbergm, and to Dr Hj Lundbohm, Prof Cf 
Wiman, and Dr O Sjbgrcn for their aid in Sweden, while 
Mr C Corlzon and Mr H Ahlmann were our ever* 
obliging helpers and Interpreters In otir admiration for 
the extraorainary skill with which every stage of the 
journey was arranged, wc could not fall to recognise the 
thou^tful soficitu& of our physician and treasurer, Dr. 

J W Nordenson, of whose h\ffi qualities os an organiser 
we had dally proof 

Brief must be our reference to the constitution of the 

n The British geologists were lamentably few—r 
J Cole, A P Coleman, A. Strahaok. and the writer 
—but, for the occasion, we will count with ua n*iio the- 
U h. AmericanB, R S *Tarr, Miss F Boscom, Miss 2 L 
Baber, and Miss E Rice. The German and AustrlahJ 
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Mitingent wav predumtnanti Including (utles omitted) 
Crednefi G Gunch, K Kcilhack, A I’entk, A Kuih- 
pl^, W SaloinoRi K Supper, Wahnichaflfe, and other 
tirett-kiiown names Amon^ those from trance were 
L Caret, L de Lamothc, K de Margerie, and A OfTrtt, 
Iran Ital>, S Ccnilh-Irolli and E Mattirolo, from 
i^tugal, J Mendez-Guerreiro, from Switzerland, M 
Allorge, J Uninhes, end P Mercantun From L>enin irk, 
among others, came V E Hintze, V Madsen, and J P J 
Ravn, from Holland, J 1 J M Schmutzer and Milt \ 
Gruttennk, from Norway, H Rcusch, from Hungary, 
E de Cholnoky and F de Mnros, and J npan was rr pn - 
aented by K Inouye and H Yabe Broadcast now is the 
gathering that went with the good ship siiolus on thm 
^morablc voyage to Spitsbergen I 

G W Lampi i oil 

A FOURTH RECALf^CENCE IN SIEFL 
T N 1868 the late Dr George Gore, F R S , discovorod 
the recalescencc points now known as Ar, and Ar^ 
and in 187J Prof VV t BaiTett, F R S , discovered the 



I'bot^nlcretmph of naarly Pan Inm cooulning o ai p«r oenl Carbon Rapidly quQOcbod 
betironi th« two paaki of Ar^. Magiiilwd 450 diametoni. 

point Ar,, which is now known as the enrbon change 
point Prof Barrett gave the phenomena ihu gi nerlc titk 
of ** recaletcence," bv which they have been known ever 
iirtce 

At the recent meeting of the British Association, Prof 
J O Arnold describi'd to the scrtion of chemiHir\ 
the result of uciumulated thermal and mlcrographn. 

^servatlons upon rhi-i subject extending over twenty years 
5® described the recalcsccnce apimratus us^ at 

aib^eld University, in which the tape results enn l>o 
pwtW either as a time-temperature or as an Inverse-raii 
The latter is more delicate, Its coordinates being 
mlta of temperature and time In seconds, for units rise or 
fall In temp^ature 


made possible bv a gift of chcmicallv pure iron from Dr 
Hicks ^d Prof O’Shea, of Slicffitld University The 
recalesceice data registered iii «'aciiO on placing the 
thermocouple between two small plutis of this iron show 
that the maximum of Ar, appenm it 854° C , and the 
*4et-back between the two piuks of \r, is registered at 
7*50- C 

I he Hecalescence of Iron contaww^ about 02 per cent 
Carbon 

On cooling unsaturated slet U lonlaining about oa per 
Cl nt carbon iC was noticed th il thi n was along the r inge 
of temperature between Ar, and Ar, soniL thermal evolu¬ 
tion which prevented the cun'! crossing the radiation line 
after n caleacence, and also kept it wlM to thi right of 
that line Careful invtstlgatinn of this phenomen'i re- 
vi*aled the fact that whilst with iron containing ojK jxr 
< I nt carbon this ni w and prolonged re* alostence was verv 
niuth augmented, ns (ompnred with a 0-2 per cent carbon 
still, that iron Lonlaining 003 per cmi turbon gives out 
during this fourth phase of n i'linscence muih less In at 
than the 038 per cent carbon siccl Therffore it would 
appear that the maximum of heat of Ihc 
fourth phase of reculescenie is evolved from 
u semi-saturated steel, namely, an iron con¬ 
taining 045 per cent carbon, and having 
in the cold o micro-structure consisting o 7 
50 per cent ferrite and 50 per cent pearlite 
The recalescence data and curves of all 
these steels were shown on the screen and 
minutely desenbed 

The Caute of the Fourth Phase of 
Rjccalescencc 

B> micro-thermal investigations Prof 
Arnold has satishid himself that the fourth 
phase of recalescenco 15 due to constitutional 
segregation, namely, the falling out betw^Yn 
Ar, and Ar, of the ferrite and hnrdtmte 
from their state of mutual interpenetration 
or solid solution into microscopically in¬ 
visible masses A method was udopU^ for 
rapidly quenching from nitrogen in ici*d 
brine o-j per cent carbon steel at various 
temperatures The temperatures were — 
(0 995 ** ^ (well above Ar.), (a) just below 
Ar,, (3) just after first peak of Au • (4) 
above Ar,, (5) 15*’ (normalised or coolid in 
air) 

The micrograph here reproduced is a 
section quenched between the two peaks of 
Ar, The segregation is obviously proceed¬ 
ing vei7 quicKly, and the fernto is strongly 
electro-negative to the dark etching nrcas 
of hardenlte still containing in ffolution 
large quantities of iron The micrographs 
Indicate that the critical range Ar, has no 
influence on the Segregation of hardenite 
and femte In Prof Arnold’s view these 
five photnmlcrogruphs, when correlated with 
the recalesienci curves of the steil experi¬ 
mented upon, prove that iht fourth phnw* of 
recall scence is due to the heat evolved 
durng the segregation of the ultimate micrographic con¬ 
stituents of steel, which began at Ar, and incomphtc at 
Ar,, during the cooling of unsaturatid steels at a miKlerate 
rate, say 0-5® per second 


Recaltscence of ChemscaUy Pure Iron 
Fwm manv observations it appears that before even a 
»Ugh quantltHtive measurement of recalescence In steel 
p«n be made it Is very desirable to ^ibtaln a standard oool- 
■Ing curve of Iron ab^lutely free from carbon , this was 
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REPORTS ON IMPERIAL FOODSTlJhtS 

Y^k have received No 63 (** (jums and Resins”) and 
No 71 (" Foodstuffs ”) of thu ” Colonial Rnports 
Miscellaneous," comprising selected reports from tho 
Scientific and Technical Department of tho Imperial 
Institute They refer to products, from British possessions, 
examined at the institute with regard gemrullv to the 
posslbilitv of their profitable cultivation or preparation In 
the districts concerned The first report is a useful IittJe 
monograph on gums and resins from the commercial and 
anaMIcal point of vi^, with particulars of the colonial 
specimens examined The chief matter of scientific interest 
in the paper on foodstufTs, naincl}, a summar\ of the 
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fact! relating to cyoitogenetli In plants, has already been 
published elsewhere 

Among points of general Interest we note that Yebb (or 
Veheb) nuts from Somaliland, whiih grow In arid dii- 
trlcts and have formed the principal food of many destitute 
refugees, were found to contain about la per cent of 
albuminoids, it per rent of oil, 34 per cent of sugars, 
and 37 per cent of other carbohvdrate*i Tbey thus show 
high nutritive value as a foodstufr. and it is recommended 
that the cultivation of the plant (Cordfauxta eduiU) pro¬ 
ducing the nuts should be tried in other countries, especl- 
ally where a foodstuff Is needed which can be grown In 
arid places Tea from the Nyasaland Protectorate was 
found to be analytically of good quality, though on account 
of Its having b«n parked with tobacco no opinion could 
be given on its flavour Nevertheless, It Is considered 
that the cultivation of tea in the Protectorate might well 
be extended Some Natal tea, too. appears to oe very 
satisfactory Its proportion of caffeine U only slightly 
lets than that of Indian tea examined, and as regards 
tannin It U intermediate between Indian and China teas 
In the opinion of the department the cultivation and pre¬ 
paration of tea In Natal de^rves very full >>tudy, with a 
view to the production of ten of characteristic quulitv 
Cocoa grown experimentally in Uganda gave very 

S romising results So also did some specimens cultUated 
y the Botanical Department of the Gold Coast Colony, 
though It was pointed out that more attention was re¬ 
quire in the fermentation of the beans, since it is on 
this that the aroma and colour largely depend Small 
consignments subsequently sent for actual sole realised 
fair prices, and from the knowledge gained it was possible 
to Indicate the directions In which further Improvement of 
the cocoa could be effected Some useful memoranda on 
miscellaneous matters, such as the constituents of food and 
their functions, and the harvesting and shipment of mai^i 
arc also included In this report on foodstuffs 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

CAiTBitiooB -^Thc special board for medicine has elected 
Prof Marsh, Master of Downing College, as its repre¬ 
sentative on the general board of studies for four years, 
and the special board for economics and politics has elected 
Mr G L Dickinson as Us representative on the some 
board for the same perkxl 

Prof Hughes states that he has received a very valuable 
gift of fossils, Ac , from the widow of the Rev G I 
whldborne, who had previously presented to the Sedgwick 
Memorial Museum the collection of Devonian fosbils which 
he had described in the Transortions of the Palmofito* 
graphical Society Mrs Whldborne has now given to the 
museum the remainder of his collection, s^th all his 
scientific books and manuscripts, tctfether with a valuable 
series of photographs ond other illustrations, and haa 
included In her gift the cabinets in which some of the 
specimens were kept and were being arranged 

The Vice-Chancellor publishes the following extract from 
the will of the late John WiUii Clark, formerly Reglstrary 
of the University —" I bequeath also to the Chancellor, 
Masters, and Scholam of the University of Cambridge my 
Collection of Voyages and Travels as recorded In a special 
catalogue, forming part of the collection, to be olaoed 
under the riiarge Of the Museums and Lecture Rooms 
Syndicate* And I request the said Syndicate to deposit 
the same wherever in their judgment It is likely to be 
most useful " 

The board of anthropological studies desires 
establlshcnent of a special examination in anthropology 
lor the ordinary B A degrer The board reports as 
follows —" As anthropolc^ Is a subject that Is rapidly 
growing In Importance, the board Is of opinion that the 
time haa arrived when It Is desirable that a special 
examintfloit In anthrQpolo|» should be held Anthropokm 
Is a sclent that demanii extensive ar^ precise study, 
and at the same time bears upon other branches of leam- 
Ingi tor example, htstofy, economics, psychology, blokm, 

^ cstmAlered as a mental 
dbclfoifiltnot Inferior to other sublects compnsed In the 
Various aparial eumlnaftloni " ' 
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OxroBD —On Niiveinb«- 19 CaAgreCndein tMik 19(0 t&h 
sMeratlon some of the amendipefl{a that hod *beett pn^ 
posed to tho statute concerning the faculties and boorda 
of faculties, of which the preamble was approved oa 
November $ Exceptfon bad been taken In eome quartefW 
to certain provisions of the statute which appeared to 

J iuallfy the college tutors as such for memberriiJp of the 
acuities An amendment proposed by the Nustcr of 
Balliol providing that the head of any college or similar 
society within the University might certify any member 
of Convocation authorised by hla society as a member of 
the faculty In which his teaching Is given was carried 
without a division Another amoMment, proposed by the 
Master of University College, to the effect that a number 
of the members of the general board of the facnltles should 
be elected from and by the whole body of members Insteatf 
of from and by each faculty octlftf orparatelyi was oppos ed 
by the President of Magdalen, Prof Gotch, F R S, and 
Piof Oman, ood rejected on a* division 
As was generally anticipated, the question of compulsory 
Greek is not to be allow^ to rest In the posinon to 
which It was relegated by the division on N o v em ber as 
A petition to council Is being prepared, asking dmt a 
short statute may be framed relieving honour students in 
the schools of natural science and mathematics ** from the 
nere^^ity of taking two ancient languages in Responslons ’* 
This movement n^a* the support, amongst others, of Sir 
W Anbon, Profs Gilbert Murray, Myres, Poulton, 

F R S , H H 1 urner, F R 5 , and Osier, F R S , the 
latter of whom, however, has stated ** that he is strongly 
In favour of retaining Greek In the case of candidates for 
the degrees In medicine " 

Ma Jambs A Patten, of Chicago, says Scfsitce, has 
given 40,000/ to endow a chair of experimental patholofty 
In the medical school of Northwestern University SpecinT 
attention Is to bo directed to the stud) of tuberrulo* s n-’d 
pnoumonin By the will of the late Mr S W Bo^ne, 
Dcquebta m storks and bonds of considerable value are 
made to Wesleyan University and Dickinson College 
Radcliffr College, we learn from the same source, has re¬ 
ceived from Mrs Martha T Fiske Collsrd a bequest 
amounting to about so,000/ 

M Mauricb Lfbichb has been appointed professor of 
geology at the Univeiilty of Brusa^ M Leriche has 
been until recently “ Mattre de Conferences at Lille 
University He has recently Issued an Important mono¬ 
graph on the Ollgoceno fish of Be^ium, published In the 
iiHnotrei du Mus^e Royal d*Nitto^ NatureUa do 
Be/g/que, v Prof Dollo retains the chair of palmonto- 
log> at Brussels University and conservator of tm depart¬ 
ment of vertebrate remains of the Brussels Museum, and 
thus will continue in charge of the important collections 
which his work has rendered famous 

PaiNCB Arthur or Connaught has accepted the position 
of president of the appeal committee apemnted to secure 
the sum of 70,000/ for the purchase of me site In Gower 
Place and for the erection thereon of new chemical labora* 
tories for University College, London We are glad to 
notice that the new president In a further appeal mrough 
the Press emphasises the national aspect of the appeal 
oommlttoe’i object, and asks for a national respoose* As 
we have pointed out already, 25,000/. must be raised before 
December >5 next If the new site Is to be secured, and 
towards this amount upwards of 10,000/ has been raised* 
It should not be difficult to secure the remaining igiOOoL 
during the next few weeks 

Thb German Emperor openedt a new teehnlcal 
university at Breslau on Tumoy^ November aq, and 
delivered an address. In which hs referred to the g re at 
Importance of such Instltutkms for Bw Industrial peogr es* 
of the Empire There oTe now eleven technical lanlvarri- 
ties in Germany, five of which are In Pnissla, namely, at 
Charlottenbuiig, Aachen, Hanover, Dsnsig, and Brotaii^ 
The Berlin correspondent of the Mdmhg Poti reports that 
’ in the couraa of Ma nmarks at the Mdlcatloo of th^-^ 
^the second technical university founded In his m' 

German Bmperor saidic—** The dose ooonecthw . 



NATURE 


*59 


1910} 


technical'science aivl Induatry beoometi yeur bv )ear mon 
and It h not by chance that the iniinense nd\ant.i 
cnifdo by our litduHtnul life U contemporaneous with ihi 
pMreMlve development of the technical umverfiit} Kxstini 
m^OctfTtnany The times are past in ^hich a school of 
fluOircd for the engineer Whoever wishes to b< 
equal to the demands made by technics In our time must 
go into the battle of life equipped with a solid sinniilK 
alld technical education " HU Majesty also ri.nuirkt'd tint 
Sitesla had gained for itself an eminent position through 
the assiduity and spmt of enteiprlse which had mabUd it 
to develop its coal and Iron and Its spinning and wniviug 
Indvttrlei, and he expressed the opinion that ila 
tnhabitants wero prrh'ctly justified In deHinng lo Iuim i 
technical unlvcrst^ in their capital Dr von 1 roll 711 ; 
Sole, Prussian Minister of EcctMiasticnl AfT'iir*i, iddn I 
iflg the Emperor, reciMed tha fart Ihit it xvis 
Frederick the (irent who laid the foundation of tiu gn u ' 
neSs of the SiU^ian industries in that he enrnuragfd tlu 
cnipk]}ment of SlIpM-m coal in other industrial distmis ' 
aiul ovfrcanu the pnjudlci' against bilesian iron < 

A lONKKHKsrE orgjiilscd bv the Joint Conmiiiin for ihi 
Abolition of Half-time labour was luld on Novunbir 2\ 
nt the Church Housl, WentmlnKtcr, with the Hishop of 
Hlrndngham In thi chair Ihe meeting wiis (ulled to 1 

consider thi question of the einplnvinent of (hilditn in | 

mills and firtorHs md of securing the i>a*is ig< of 1 fhll 
through I'arlinment raising the age of “ liulf-Tiint rs ” ut 1 
thirtei n Prof Sadhr, Jti a letter expressing m ihihi\ m 

attend, said It is a drag upon the economu welfiri of 1 

tile country that mon than 300,000 ihildnn botwetii twth 
nnd fourteen \eirs of age hav< left thi dax si hiwl for 
good, and that mon than 40,4xki more onlv itknil si hoot 
naif time I here U no reason in the nature of thing<« 

nhy the numUr-of bovs and girU undi r fourtu n who in 
wliolh or pnrtiallv exempt from ilnv-school attimlinu 
flhoukl U proporiionatelv six rimos ns numi rous m 

Fngland and Wales us in Scotland Ihc ihairni in msiMid 
that It IS a ludic rous waste of eni rgv and nionev to h i 
education stop at the age of fourteen thirteen, or twel\« 
The evil is increased by the svstem of hnlf-tinu ptnnd- 
ance Two things he said, are neccssarv to stop ilus 
wastage of education—to abolish the half-timi Mstmi 
except posxiblv In some verv extreme and exception it 
circumstances, and to press forward in the mnttir of con 
tlnuation schciols Tf continuation nchooU lire to 1m midi 
a real force, the hours of work in shops must lie nsimltsl 
It^ Is phvsiologirall) certain that It is Imposhibh to gi r 
relnl good out of education so long as the bodies nod minds 
of children are In the main occupied in getting n living 
Eventually the follownng resolution, which wan proposed 
bv r^d Sheffield, was earned —“Ihat this meeting 
approves of the recommendations of the Department il 
Committee on parthl exemption and trusts thui legishthm 
as promised bv the Board of Education and unnnimoii^^h 
approved bv resolution bv the House of I ords m^\ hi 
carried Into effect In the first session of the coming P^rli 1 
ment •* 

Ix consequence of u suggestion of the Chanct llor of tlii 
Exchequer made last March to a large deputilion from 
Engfish universities und colleges, a committee of r» pri 
acntatlves from these educational institutions wa^ appointed 
to plncf before the Chancellor suggestions ns to tne pnn- 
blples of distribution on which, Ifi Its opinion, an addirioiul 
grant to universllv Colleger might be utilised mo^l 
effechvelv The committee consist^ of Mr A H D 
Actand, Sit' Alfred Hopkinson, P R S , Sir Oliver I odgi, 

F R S , Sir Isambard Owen, and the Rev Dr \ T 
Headlafti Conferences between the Chancellor of the 
cxchMuer and the President of tne Board of Ldui iiion 
jdth the comnjittee were held on November i(> and 17 
The committee expressed the view that the Treasur) Com- 
Oft tne odrice of which grants are distributed^ 
dhoqld take fqtp conslderntfon -'-(ij Output; —That fs, thi 
and character or the work bplng done, Including 
the tiumbor 01^ students, the nature of thp instruction 
^siji PweArth find other wo^k undertakeo. (2) \crds 
111 to^Hrry on the work effkiently <o) staff, and tin 

of Its (S) juxximmodHtlon nnd ^ 

Jjf t>^lopment —The development of work 1 
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which ihe sevrrul universities and collegts desire, und 
would be m a position to undi rtaki i ffis tiv* t> with further 
financial assistanci, and having ngard to provision 'ilrcad} 
made from private benefactunis, or oihcr local support, 
or which mav be obtained for vuih objeits Ihc toin- 
mlttee also pomtixl out it is issinunl for thi umvirsiucs 
nnd colleges to have fn^cdom i-* to the modi of txpendi- 
turi. of grants to scLurt tht gniitist ^1 turn from thim 
und to ini.*ct constuntl} varying (.onditions (in. it impurl- 
ance was ittuchid to the grants being certain, ind not 
liable to diminution, so long as tin txti nt nnd character 
of the work an inaintoiiud 1 ho ( ham i llor of thi 
KxrhLqLier i xpressed himsitf willihg lo grunt an uddilional 
sum to the. tolltges to lx ilkuair'd on llm lims luid down 
b\ the lOiiimittif, but Niibjisl to the londilion th it 
sufficient additioml Im il supjiurt is furtliioining in * uh 
ihht not ^nlv to ni irriMin (hr i \mtiiig irtivilu^ of thr 
Lollegt in (onjunction with its Lxisling Pn isuiv gr ml 

ind to plnic it on n socun footing in ngard lo its « ipit il 
hulntillos und requin im iits, Iml lo nu 1 1 a huiiabb piopor- 
tion of ihc tout of mnintt-mnce of thr ni w divilopmuiN 

ulopted Hr \\ iH prt p irrd to men as< th< told grvnt 

h\ ^n,ono/ and promised (subjeit of toursi to loiii- 
pliance with the minimum londitions ns to ihirnur 
rflicieiuv, , which nnv lollrgi is iln ndv nqmnd to 

fulfil in ordrr to pnrluipiti m tin gr mt it dl) not lo 

roduro tht existing grnnis to tin stvrrd colli gi s 


SOCIETIES AND ACADEMIES 

London 

Ofological Society, November 0—Prof W W Watt«, 
r R S , president, in thi ihiir --1 Rloliardaen fhi 
Rhatic and contiguous dtposUs of wist, mid, md pin 
of east Sonii rset This pnpi r rontains an account of ihi 
Rhtftic strdu of Stumrset flu stilionK at Blue Anilior 
and Lllstock ire desinbed md correlatwl with thost on 
tho Cilnmorgan coast Ihe mord bv Prof Ik))d Dawkins 
of RluDtic mollusra in the top jiortion of the Orev MnrN 
IS confirmed, and their n cognition is Rlia.tlc ib suh- 
stuntiatcd rile depoMt bctwi 1 n tin top of thi foBfidlferous 
tircy Marls or “ Sullv Uds " md tht m on bom-bed at 
Blue Anchor measures 22 fiet, nnd teems wilh Rhxtii 
fossils 1 he beds abovi the bone-lnxl agree well with 
those occupjing tlw same strutigraphlral posilion in 
Glamorgan The now obscured spitions, th d were 
to he seen in the radwnv-cuttings at I nngport and 
Tharlton Mnckrill, notiCLd bv Nfr II B Woodward, are 
described Huge boulder-Iikc missi-H of rock wi n noted 
It the top of the Black Shales and th* White 1 las proper, 
wiih u wcll-nnrkod rorol-bed, Totalled 3^ fict in thirk- 
neiw The l lassie sections of Snake 1 anr Dunb dl 
(Punton), Spirkford Hdl fQueen Ciinul), Shepton Mnllet, 
nnd Milton (Wells), have bcin reinvesiigatixl, and the 
thin Rhietic deposits in V ilhs Vale, it Upper Xobslir, 
und sections in the Rudslotk district und on thr Nrmp- 
nett und neighbouring outliers, nn described This 
investigation has shown (hot the Miirolesks Marls art 
equivalent to the Sullv bixis that the W^cdmori Stone 

occurs Well below tho bone-bed thil Moored " fllntv 
bed *’ at Boer Crowconjbe is prohnblv on thf honron of 
the Pleur^orus bed (No 13), that the Upper RhirtK 
IS ns persistent as usual, llint (he W hiti I i is propi r is of 

rostrlcfed geographical extent and lint on the Bristol 

Channel littoral arc mnrisu W^atchet Ixds,** above tin 
W'hite Lias Around Queen Camel Moon's ‘instct and 
crustacean beds ** appear to come in ot a horizon which 
ties between the W’atchet beds ^nd the Oslrci Limcst^^ 

A clasBificntion of the RhirlM sines is suggested The 

fauna of the RhArtnn U Sw ibian in fades, and tm con¬ 
clusion to be derived from ihe *tudv of tht beds is in 
agreement with Suess's view, th d whili the dominant 
movement was one pf spbiydence and not locnj but ex¬ 
tended. nevertheless '* nwIllulorv and smw 

Rev. G J, iJMi# Jurassit plonis from the Martke 
quarry The Morake quarrv is situated on the 
si<k* of the Upleathaiii outln r In tlu Cleveland district of 
Yorkshire In the qunrrv ^»a,veril \ irkius of rock are 
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exposed, naindVi shalei, imall coal-seamii landstoncip and 
1 fcrrufiinous bed The beds are of I-ower Oolite atfe, 
and beionf{ to the Lower Eituanne serloi From thle 
quarry Dic^ozamitet waa recorded for the first time in 
England Hie writer has obtained nearly forty species 
from the quarry, among which are many characteristic 
Wealden plants 

Physical Society, November ii —Prof H L. Callcndari 
F R S , president, in the chair —Dr C Ohrao The 
supoo^ propagation of equatorial magnetic disturbances 
witn velocities of the order of lOO miles per second The 
question of the simultaneity of magnetic disturbances re¬ 
corded at different stations has recently been discussed by 
Dr Bauer and Mr Fans A good many magnetic storms 
have so-called ** sudden commencements " As regards 
these " sudden ” changes, three things arc conceivable 
they may be absolutely simultaneous at different stations, 
there may be a very small difference of limo corresponding 
to the rate of propagation of elrrtromagnctic waves, or, 
finally, there may as Dr Bauer concludes, longer 
intervals, amounting to several minutes, for stations re¬ 
mote from one another Dr Bauer concludes that Mr 
Faris's figures demonstrate the truth of his theory that 
disturbances normally are propngntnl round the earth, 
sometimes eastwards, sometimes westward, the time of n 
complete revolution averaging about minutes The 
author of the present paper discusses the weaknesses of 
I>r Bauer’s theory He points out thnt the theory could 
be 'idequately tested by a careful comparison of curves 
from selected stations fairly encircling the globe, choosing, 
if possible stations the time-measurements of which are 
specially trustworthy —Prof \V B Morton Cusped 
waves of light and the theory of the rainbow Diagrams 
were shown of the forms assumed by a plane wave of 
light falling on a spherical raindrop and twice reflected 
from the interior of the drop, as well as the wates emerg¬ 
ing from the drop The waves in general have cuspid il 
edges, which run along the caustic surfaces This rela¬ 
tion between the caustic and the cusps on the waves wok 
pointed out by Wood In connection with the similar waves 
produced by reflection nt a spherical surface It had been 
noticed earlier by Pofrer. Jamin, and Mnc^ de I^pimt 
The phase over n wave of this type is not constant, the 
two portions on opposite sides of n cusp differing in 
general by a quarter period Attention was directed to 
the advantage of regniding the distribution of light in the 
rainbow as the consequence of the interference of the 
rusped waves which run down to the observer's eye along 
the direction of minimum de\intion This waj of looking 
at the matter is shown to be equivalent to Moscart’s 
approximate method of cxphnation of the formation of the 
supernumererv bows h\ interferenre of disturbances 
coming from the two poles on the specnl us\c-form used 
bv Airy 

Zoological Society, November 15 -Dr 5 P Hatmer, 
F R S , vice-president. In the chair —J I^wls Benhoto 
Experiments on the occurrence of the web-foot character 
in pigeons After referring to Mr R Staples Browne's 
paper on the subject in the Proc Zool Soc for 1905, in 
which the web-foot was shown to be a simple Mendellan 
recessive, Mr Bonhote instanced further cases from the 
lofts of Mr F W Smalley that bore out Mr Staples 
Browne's conclusions Both these gentlemen, however, 
pave the author birds from their strains, and in the first 
instance when webbed birds from the different strains 
were crossed an irregular result—nnmel}, four normal and 
one webbed—was obtained Matings from these birds 
were continued, and the results were. In almost every 
case, contrary to Mondelian expectations, normals throw¬ 
ing webs and webs throwing normals After discussing 
various luggestions, Mr Bonhote c^me to the conclusion 
that no really satisfactory explanation was forthcoming 
fhe Mendellan inheritance was apparently there, but 
domln'^^ and modified by some other agency —E 
Notes on the little known lizard fuicerfa jaeksoni, 
Blgr , with special reference to its cranial characters — 
G A ■ow l iiyr Lacerta ^fo^onnsfiara Blbr A new 
description of this little known llr'ird, made from living 
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specimens in the society’s gardens, with the view of 
its correct position In the genus Lacerta -i-E G 
Boulanwar Remarks on two species of fishes of the 
genus Gobius, from observations made at Roscoff* The 
paper dealt with the specific distinction of Gobies fnlwibia 
and G microps 

Linsean Society, November 17 —Dr. D H Sooit. F R.S.v 
president, In the chair —Prof G H awaltov A theoretical 
origin of Planiaeo marlltma, L , and P o/^faa, L , from 
P Corono^r, L Vars This suggestion arose from the 
presence of P mantifna around the erection of faggots for 
condensing the brine of the salt-spnng of Bad Nauheim, 
which IS some 340 miles from the nearest coast, for II 
Lesage proved that fleshiness of maritime plants was the 
direct result of the presence of salt P Coronotoi has 
many varieties, and all the characters upon which they 
are based are very variable, forms approximating the 
above species are already named —Prof G HonaiBwr 
A * theoretical origin of Monocotyledons from aquatic 
Dicolvledons through self-adaptation to an aquatic habit, 
being supplementary observations to a previous paper 
(Journ Linn Soc , Bot xxix [189a], p 485) The con¬ 
clusions arrived at are —(1} Coincidences are Innumerable 
in all parts of monocotyledonous plants with atpiatic 
Dicotyledons (2) Experimental verification now rovers 
and explains a large proportion of these coincidences 
(3) Terrestrial Monocotyledons retain by heredity many of 
the aquatic characters acquired bv their ancestors when 
living a hydrophytic life, but thev nre now readapted to 
a life in mr 


Melbourne 

Royal Society of Victon^October —Prof E. W bkeats 
In the chairT S H«I1 The qrBtematlc position of the 
species of Squalodon and Zeuglodon described from 
Australis and New Zealand Squalodon wiifemsofit, 
McCoy, Zeuglodon harwoodit ^nger, Kekenodon 
onamata, Hector, and Prosqualodon auMiralUt Lvdekker 
agree in having the molar roots fused, as distinct from 
the northern hemisphere forms New genera based on the 
proportion of crown to fai^ are proposed, namely, Para- 
Mudlodon Iwtlktnsoni) ana Met^qualodon (harwoodfj — 
C M MapJoatona Further desenptions of the Tertiary' 
polvzoa of Victoria, part xl A new family, Sytia^l- 
celfidse, with n g Synapticella (6 spp), is founded llie 
family is allied to Catenicellldn ana Fucratlds. but the 
zoana arc free and rigid, and the looecia in single series 
In all, *18 new species are described—Fk Otopm m n A 
trllobite fauna of Upper Cambrian ^ {Olenus series) in 
N H Olppftland, Victoria E O Tniele found a lime¬ 
stone near Mt Wellington which he, Skeats, and Dunn 
hold to be interbedded in slates Which on graptoHte 
evidence are Upper Ordovician The author records 
Agnostus, Crcplcophalus, and Ptyebopana, besides brachio- 
p^s nnd a few other forms, all of which are held to show 
Cambrian affinities —^A J Bwwrt, Jean Whlto, and 
Bertha Wood Contributions to the flora of Austrafla, 
No 16 The authors described a new grass Sarga, n.g , 
from N W Australia, 1 new Ltnum from Tasmanli, and 
Others 

Cambridge 

Philosophical Society, November 14.—Prof. Wood In the 
chair —Prof Blflon Sime crosses with Rivet wheat 
Casea of coupling of roughness of the chaff with grev 
colour were aesenbed from several crosses between sub¬ 
species of Triticum sativum, and also a case where two 
varieties normally Immune to the attacks of Clavtceps 
purpurea gave nse to an F, generation containing 
sus^tlble individuals —Mrs iD T h aday and D 
TSoday The inheritance of the yellow tinge In sweet- 
pea colouring The jrellow tinge In scarlet, salmon, and 
de^ cream sweet peas Is found to be very oompta In 
character In the deepest tinged flowers examined, Queen 
Alexandra and St George, the yellow colouring li pro¬ 
duced by at least three coincident recessive factors The 
three are all Independent of one another , two tinge the 
sap And affect the whole flower, while the third li a 
plastid character, especiallv affecting the standard and pro- 
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dudng marked bicoloured forme In the absence of yellow 
placbde the flowers do not burnt" unlike most known 
•aUnon or ecarlet varieties —Dr R N talaman 

DeiAodstration of Mendellon laws of heredity in the 
potato —Prof Wood The feeding value of mangels 

Rei^nee was made to a former communication on th( 
oQDipodtion of th' five types of mangels The presont 
paper describes a senes of feeding trials designed to asttr- 
tain if the percentage of dry matter Is a fair index of 
feeding value Nine experiments ore discussedt and the 
result arrived at is that the percentage of dry math r does 
indicate the feeding \alue—F H A Mstraholl Some 
causes of sterility In cattle Sterility in some cases w in 
shown to be probably due to a deposition of hpochronv 
In the ovarian Interstitial tlssuCp associated with folHcuhr 
degeneration —F H A Maraholl and K J J 

Mootonato Caponising It was shown that in n case 
of Incomplete caponisatlonp where pieces of testis of \ar} 
lug sixes had betx)me transplanted on to the intestine and 
In other abnormal positions, spermatozoa were formi'd in 
the testicular grafts In spite of the fact that they wert 
virtually ductless glands, also that the development of the 
secondary male characters and sexual desire were 

almost normal, as In the cases described by Fog» ^ 
and Shattock and Seligmann—F W Feraman Nolfs 
on protein hydrolysis Dunng the hydrolysis of the pro¬ 
tein of Linseed the following points worthy of snrci il 
mention were noted —(1) By a modification of the orairinr\ 
method it was found possible to separate practirnilv thr 
whole of the glutaminic acid as thr hydrorhlonde in ihr 
early stages of the hydrolysis (a) The very high content 
of valln compared with leucln (3) The low prrrrntagi of 
t\ rosin (4) The discovery of a basic lead salt of tvrosin 

and the possibility of introducing a trustworthy method 
for the estimation of tyrosin in a mixture of nmino-ncuK 
obtained from a protein by hydrolysis by precipitating it 
as this basic lead salt—K R Lowiti Nuclear rehlions 
of Paramtetum candatum during the asexual period I he 
micronucleus of Paramecium caudatum is not necess'ir> to 
lontinucd multiplication by fission Bv merotomy nn 
amlcronucleate race was obtained which muintained itself 
for seven weeks This result was not due to fusion of 
mega- and micronuclei under the stimulus of operaiion 


Dublin 

Royal Dublin Society, November 22 --Prof T Johnson 
in the chair —Prof W Srown Mechanical stress and 
magnetisatiOD of nickel The author gave the results of 
experiments on magnetism and torsion of nickel wins 
when the wires were of different degrees of magnetic sofi- 
neSB and of different lengths and diameters, which show 
several peculiarities In the behaviour of nickel as com¬ 
pared with Iron when tested under the same conditions - 
Prof T Johnoon A seed-bearing Irish ptcridosperm— 
Lyginodendron Oldhamium, Willm The author records 
the presence In Ireland of the Pterldospermeie, and gives 
an account of specimeni of SphenopUris Hoentnqhattft 
Brgt, in the botanical division of the National Mti<;ciim, 
Dublin, and especially of one specimen of this in tho 
Geological Survey collection This specimen shows not 
not only tho connection of 5 Hoeningnaust with the stem 
of L>glnodendron, but also the direct continuity of tho 
fossil known os Calymmaioih^ea Stangen with Lygtno- 
dandron rachii In addition the author dosrnbos thf 
presence of a Logenostoma seed in one of tho rupulnr 
rosettes of Calymmatotheca The specimen furniHhrs the 
evidence of direct continuity in support of tho vipws of 
Oliver and Scott on the synthetic reconstruction of fho 
PaUeoxolc ptendosperm I ygtnodtndron O/dfiarnttmi 


Paris 

Academy of Soleneoa, November 21 —M ^mile Picard 
In the chair —M Francotte was elected a correspondnnt 
In the section of anatomy and zoology In the place of the 
late M Van Beneden —J QuHlaumo Observations of 
Oerulll’s c<miet made at the Observatory of Lyons Data 
nre given for November 13 and 16 The comet is of about 
the tenth magnitude, a small tall was visible on 
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November ibth — M Lulaot* J Oullloumoi and J 
Morllii Occultations observed during the toul eclipse of 
the moon of November 16, 1910, at the Observatory of 
Lyons—L Montsuvarand Observation of the total 
eclipse of the moon of November 16, 1910, made at the 
Observatory of Toulouse —M Lcboirf The total eclipse 
of the moon of November 16, igio, observed at the 
Observatory of Besan^on by MM C^fardot and Goud^ 
—M Beurdot Observations of the total eclipse of the 
moon of November 16, 1910, made ut the Obsrrvatory of 
Marseilles —Robert JonokhMiw The total eclipse of the 
moon of November 16-17, *9*0, at the Obervatory of 
Hem —F Mrtmn Isotropes capable of development and 
the method of the mobile trihedron Eug^e Pabry 
Order of the singular points of a Taylor’s scries —A 
Ohsitalat The theory of numbers —T Lstloaco 

Resolving nuclei —Marcel Brillouin The discontinuous 
movement of Helmholtz Curved obstacles —M Vlllat 
Ihe resistance of fluids limited by a fixed indefinite wall 
^MM ParriB, and Drlaneourt Telephonic and 

rndio-telegraphlc comparisons of chronometers by the 
method of coincidences between Pans and Brest The 
difference between the two sets of comparisons bv tele¬ 
phone and by wireless telegraphy is less than 001 sec , 
if necessary, the accuracy could be incrrascd — G A 
H«mMil#oh The modifications undergone by the lines of 
the spark spectrum in a magnetic field A development of 
work described in a previous paper Phree classes of 
phenomena arc shown to exist '1 general effect in¬ 
dependent of the direction of the lines of force of the 
magnetic field, a longitudinal effect, produced when a 
spark IB parallel to the lines of force, and a transversal 
effect, produced only with very slow discharges, when the 
spark IS perpendicular to the lines of force In the present 
paper observations on the first two of these effects are 
described and ditcusBcd —G A Amfrault A rapid 

I graphical method for measuring the slipping of induction 
motors —Francisque Qranat Study of the porosity of 
Chamberland filters The dry filter, placed vertically, is 
completely filled with mercury, and a fine steel tube passed 
through a close-fitting stopper is connected with a call 
brated glass capillarjr tube On plunging the filter into 
distilled water, the air in the capillaries or the porous pot 
is driven inwards, causing a nse of the mercurv In the 
glass capillary Filter tubes of different makes showed 
large dlfferencea in the pressures thus measured, varying 
from 18 cm to a metres of mercury Them pressures 
measure the diameters of the pores of tlv filter — 

I J Ko wa lalil and J d« DalorabIckI Tlie progressive 
I phosphorescent spectrum of organic compounds at low 
temperatures Figures are given for the bands of benzene 
and nine of Its homologues, for phenol, cresols. and 
\}lenolB and benzyl alcohol fhe results show thit pro- 
gresaive phosphorescence Is a property which depi nds 
I csscntiallv on tho constitution — Charles MourM and 
I T Ch BonBTBnd Propiolic compounds Cyanacetyleno 
I Methyl propiolate, CH C CO,Cl I,, was concerUxl into 
I propiolamide, (.IIjCCO(NH) B\ the action of phos¬ 
phorus pentoxido upon this amide, cyonacetylene, 

I IK 3 C—CN, IS obtained This forms i mobile liquid 
, boiling at 43 5** C , solidifying in ice to i mafis of crystals 
I molting at 5® C Ibe phvsicxl and ihrmicnl properties of 
this compound are given in detail - CaBimir 04 pM« \ii 
I Improvement of the binocular microscope, increasing thi 
, illumination of the objects under observation —Marcel 
I Mlmntf* The effects of tarred roads on veget ition It 
has been found experimentally that the vapours given off 
bv tar such as is used for treating roads act injuriously 
on green plantt In the open country the vapuurb given 
off by a tarred road would be insufficient to damage 
vegetation, but in shut-in streets damxge to trc'cs pi inled 
on the edge of the pavement mav be expected—Jules 
1 Amar Respiratory exchanges after work has been done 
The amount of oxvgen u»ed bv n humin subject was 
measured, first, when at rest, then during work, and 
finally at regular Intervals after cessation of the work 
Fhe original ^nsumption of oxygen was reached in from 
SIX to eight minutes after the work was stopped The 
rate of decrease of oxygen absorption varied with each 
subject,—Ch QrmvlBP The battle for existence in the 
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niiUrppoies uf coral Thr forms which suicuinb in 

the irr tnosi ivhu h nrc I irge ind ({lobulai the 

^itKuv scent forms havt mon rcsistinji pm^cr—F 
RoubaiKl I he evolution 'ind hislorv of 
rw/c 5 t»»M n pnrisito of thi so* i il \fri( w isp^ ^cnen 
Tiarii 'ind IMonogtstii — P r«br»-Doni«rvua ind 
R LRyndr# The 91 iiih for Harttrium (oIi in sia 
water h\ the methods employed for fresh w iter \I 1 the 
usual t Bts fm toll m fr sh ual r an r tirdrd in their 
iction by th prfsenci of i<mnnon '•ill Ciitiin inodifici 
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FJSH-CULTUHE IN FRANCE 


EnffychpidU agrtcoU* Ptsctculiute By Georges 
GuAnaux. Introduction by Dr P Regnard Pre¬ 
face by M Charles Delonde Pp xii + 489 (Paris. 

^ Bailli^ et Fils) Price 5 francs 

T his Is a comprehensive, compact, and eminently 
practical handbodc on all matters relating to 
frelb*water pisciculture Much of the information 
and crldasm which it contains applies almost equall> 
to England as to France, since most of the fishes dealt 
with are found in our islands, and the almost 


complete neglect of fresh-water pisciculiure— 
except in the case of the Salmonidse—is ns 
characteristic of this country as of that V\ h it 
is true of the depopulation of the Freiuh 
watercourses is partly true of our own In hrnntp the 
depopulation and its neglect were due parth to obvious 
causes inseparable from industrial progress, such ns 
the opening of cnnals, the development of navigation 
and the establishment of manufacturing works and 
chemical factories on the river banks, and partly to 
lack of enthusiasm following on historical events 
The means adopted to arrest the depopuldtion, much 
less to restock the waters, have been, and continue to 
be, utterly disproportionate to the extent of the w'alt rs 
and to the magnitude of the task 

The results of this neglect are —(1) That Franci 
consumes extremely little fresh-water Ash, either abso¬ 
lutely, or relatively to the consumption of marine 
species, and (2) that the great bulk of what little she 
does consume is derived from adjacent countries, prin¬ 
cipally Germany, where the rearing of carp esptHruilh 
has been developed into a paving industr\ b\ long 
years of experience and the application of sciciuifiL 
methods While it is possible, as hinte<l bv the 

author, that a protective tan IT might do a little to 
obviate this unsatisfactory state of affairs, the only 
complete solution of the problem is for France to grow 
her owm fish ITiese French watercourses (our own 
rivers and broads also to some extent) are capable of 
producing an abundance of highly nutritious food Tn 
^both countries there are numerous fresh-water species 
the chaire of which, M Gu^naux assures us, is rjcrW- 
lente, and w*ould form a pleasing variant to the 
marine species which at present more <ir less 
flood the fish markets and almost exclusiveh appear 
on our tables Cleorly something should be done to 
develop this branch of food production, and 10 some 
extent M Gu^naux's practical text-book points the 
way 

But although fresh-winter fish-culture is in the main 
neglected in France, there are a few salmon- and 
trout-hatching establishments, which seem to cost very 
little and pay remarkably well, also several laborn- 
torice connected with schools of agriculture, which con¬ 
tribute ta the repopulation of the waters Finally, 
attadied to the Universities of Grenoble, X^Iermont- 
Fwabd, Toulouse, and Dijon are scientific labora- 
Ipries the study of Tre^rwater biology which 
|iW|^ a double aim, scientific and practical The 
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University of Toulouse In ptirticular has a large in¬ 
stitution, started in 1903, devoted entirely to fresh¬ 
water pisciculture and hydroblolog\, with museums, 
aquarium, and laboratories Tn this matter England 
something to learn from France, since, to the 
best of the reviewer’s knowledge, the only stotion 
devoted to fresh-water hjdrobiologv in this country is 
a small private one on a Norfolk broad 

In writing a book on the whole subject it h'is been 
necessary for its author to combine the knowledge and 
qualities of a naturalist with those of an engineer and 
“practical man *’ ITiia unusual demand^ on one’s 
capacity and verstitility has been met by M Guinaux 
with conspicuous success A critical inspection of the 
text of ihis book shows that ils author is almost 
equally familiar with the morphological character¬ 
istics taxonomic relations, and bionoiuiinl reactions 
(including feeding and spawning habits and require- 
nients) of each species of fresh-w iter fish as -he is 
with the merits and dements of different kinds of 
salmon ladders, or the latest di vices connected with 
egg-hatchmg apparatus, while he is evident!) 
thoroughly au fatt witli the J reach laws relating to 
fresh-wator fisheries, the weaknesses of which legisla¬ 
tion he criticises in a charactensticallv practical 
manner 

The book opens with a brief account of the general 
anatomy of fishes, proceeding to take up each group 
in Its natural order, explaining their taxonomic rela¬ 
tions, and then giving a concise description (with 
good figures) of the distinguishing features ind* 
natural history of all the principal species, the most 
important featurcR, namely, the feeding and sp'tw ning 
peculiarities of each, receiving pirticulnr attention 
Then follows the subject of pisciculture proper, which 
forms the bulk of the volume There lire two kinds 
of pisciculture—natural and artificial The object of 
natural pisciculture is to multiph the more v iluible 
species hv favouring their conditions of existence 
Under this heading come such mutters as the effects 
of navigition, canal-making and industrial works, 
and the methods of combating these efficts, and of 
restoring natural conditions, the planting of c inuls 
and dvkes with plants on which the useful species 
mav deposit their eggs, or seek shelter, the erecvion 
of ladders, and the construction of ponds, &c Bv 
"artificial pisciculture,” on the other hand, is meant 
the artificial fertilisation and hatching of the o\a ind 
the subsequent rearing of the frv \Vith the principal 
technical details of both kinds of pisciculture M 
Guinaux deals exhaustively in a methodical ind dis¬ 
criminating manner As has been said, this is a 
thoroughly practical h mdbook, abounding m figuns 
from statistics, measurements, and the critical com¬ 
ments of one who has had much first-hand experience 
of every branch of the business fhere arc plenl^ of 
good wood-cuts to illustrate construction of appantus, 
&c A succinct Tmt fairly comprehensive account of 
aquatic invertebrate fauna and the flora next follows 
and there is, finally, an excellent section on the pnni- 
Bitio diseases of fresh-water fishes and of injurious 
insects^ reptiles, birds, and mammalB These chapters 
arc also amply illustrated 

But even M Gu^naux's knowledge and versatility 
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have their hmitationa, and when he paasea from fresh 
to ult water (metaphorically apeakmg) he 
somewhat “out of his dement “ Othtrwiee he would 
not have quoted antiquated and rejected notions re- 
ffarding the growth of salmon after Its migratioa to 
the sea in the face of the well-ascertained results of a 
vast amount of more recent research Againi the 
author's account of the life-history of the eel Is not 
abreast of current knowledge, since he makes no men- 
tkm of the most important and not so very reeent 
dieeovery of the breeding-grounds of this sp^es all 
along the eastern shelf of the Atlantic basin Read¬ 
ing M Gudnaux’s account, one would suppose that 
the latest word on the subject of the eel had been said 
b> Signora Grassi and Calandrucao, which is not so 

Then, again, the fear (casually expressed, it is true) 
lest certain species of pelagic sea fishes, such as the 
pilchards (sardines) off the west coast of France, be 
ia danger of extermination through over-fishing is 
probably unwarranted, and argues a lack of know¬ 
ledge of the conditions of life in the sea Finally, 
returning to the salmon, It will surely surprise anyone 
who has some knowledge of the Highlands of Scot¬ 
land and of the rigorous restrictions to which salmon- 
fishing Is subjected in this region at the present day, 
to be told that — 

Aujoufd^hutt e'est dans cc pays [viz , Scotland] 
que les domestlques sont obliges de stipules k I’avance 
que le saumon no parnttra trop frdquemment dans leur 
ordinaire! “ 

These happy days ore almost ancient history But 
such matters are, after all, quite on the fringe of 
M Gu^aux's subject Enough has been said to 
Indicate that the bo^ is a small mine of information, 
and should be consulted by all whose business or 
pleasure brings them face to face with any of the 
difficult problems connected with fresh-water pisci- 
culture WiLUAii Waiiack 


A CYCLOPiEDIA OF AGRICULTURAL 
CHEMISTRY 

Kleines Handwofterbuch der Agftkultutchemte By 
Dr, Max Passon Two vols Erster TcU, Aadl- 
kynurensaure Pp iv+454 Zwelter Teil, Lab- 
zymogen. Pp 415 (Uipzig Verlag von Wilhelm 
Engelmann, 1910) Price 22 marks. 

HESE two volumes bear striking testunony to the 
enonnous strides made during the last twenty 
years m agricultural chemistry. Only within very 
recent times has the need for a cyclopsedta been felt, 
previously the chemist could always pull through if 
he possessed one of the larger analytical treatises and 
hod access to a set of the JahresbeHchte for agricul¬ 
tural chemistry Rapid progress set in when die sub¬ 
ject was emancipated from the analytical stage; when 
the chemist, instead of bdng confrontsd with an inter- 
mmable succesiftn of analyses of manures, foedlng- 
■^1, and soils, was free to study the numerous 
proUems premted the idaat in its relation to the 
soil, dn the hand, and the animal on the other 
To**tl|e pepi^ mind the agricultural chemist Is 
still an analyst, and beyond doubt the analyst is more 
neoessaky than ever he wae; but the dlsdacdon be- 
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tween the two is fast bsooming as aharp as dn puos 
chemistry This proceu of segregation is going even 
further, and already men are spedUlising in the 
various branches of agricultural ohemistry Itself. 
Hence the need of reference books like the present 
volumes 

One of the features of the book is the treatment of 
laboratory operations The ordinary methods are 
dealt with in some detail, there are numerous illus¬ 
trations, and, where necessary, tables of figures. Bvsn 
such minor but impfirtant processes as the recovery of 
platinum, silver, , from their residues find a place. 
In addition, n number of tests are given, and methods 
for finding whether nitrogen Is present as on amide 
group, an amino-acid, or an ammonium salt 
Although these are probably the fullest articles in the 
volumes they are rather restricted in their scope, atten¬ 
tion is devo^ almost exclusively to German methods, 
little space being given to those In use elsewhere In 
several instances the book suffers in consequence 
Thus we find the methods for the mechanical analysis 
of soils are very incomplete, the separadons are car¬ 
ried only far enough to include material more than 
oa mm in diameter, all below this limit being 
grouped togcdier as fine sand, &c This is very un¬ 
fortunate, because it is now known that the finer 
fractions—those falling between oz and 0*04 nun., 
between 004 and 001 mm , between 0^01 and 0002 
mm , and below o ooz mm —really play a controlling 
part in soil fertility, indeed, no soil analysis can be 
fuUv interpreted without knowing them 

The book is, however, more than a laboratory 
manual, and space is found for some of the great 
generalisations and theories that have played a part 
in the development of the subject The treatment is 
all too brief, especially when one remembers the Im¬ 
portance n^tly attached in Germany to theoretical 
considerations Liebig's famous “law of the mini¬ 
mum " IS stated, but its modern developments are not 
mentioned “ Ihe growth of the plant is governed by 
the quantity in the soil of that fo^ constituent which 
Is present in the smallest amount ” This generallsa- 
don has proved of great value in agriculture, but it 
b now merged in the wider conception of limiting 
factors, which we should like to have seen discussed 
in the book It b now recognised that certain re¬ 
quirements must be fulfilled before plants will grow 
weU<—there must be ample water, air, warmth, food, 
Ught, and no injurious substance must be M«sent. 
Any increase in one of these factors may b i to an 
incraasad crop production, but the incr^ /b soon 
limited by the insufficiency of some one or V ire of tho 
other necessary factors. If all are Increas&u, the limit 
b finally set by the plant itself. In general, howeveri 
modeoi hypotheses are not given» we have been un¬ 
able to find any mention of die welUtnown tooln- 
excretion theory of Whitney, which supposes that 
infertility arises through the excretion of toxic eitt^ 
stances by pbnt roots Whether it uidmatriy ItttM 
out correct or not, this theory has led to so (midt 
investigsdon that it deserved a place. 

A critic could easily point out nwph more that has 
bean omitted But hs wtmbi find |t riHGcuH to ««p 
how it could be otherwise within the limits d tvrp 
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TOluAQM^ the «ulJable space of whidt has been still 
hirdW tedboed by the nuineroua tfood illustrations 
the edkor gives us Tliere are, however, cases where 
the-realhr Important Information is not Take, 

for instance, the note on MdinU cotrulea We are 
told that it has the power of absorbing considerable 
quantities of the salts of heavy metals, and a case is 
quoted where the ash contained a 041 per cent of lend 
oxide, 02O6 per cent, of copper oxide, and 0^65 per 
cent of zinc oxide; further, we are told that it is 
regarded as a bad pasture grass Now moltnii is a 
weed and not a cultivated crop, and the things the 
chemist wants to know about it are these What soil 
conditions does the presence of moUnia indicate? and 
has mcdinHL ever b^n observed to produce an) ill- 
effect on animals? if so, what is the harmful con¬ 
stituent? Information could have been given on the 
first point that would have been valuable, for molinia 
IS a useful indicator" plant Again, we are given 
analyses of animal excreta, but no mention is made of 
the^fact that the composition is very variable, nor arc 
we told whether the figures represent means of many 
analyses or only one or two determinations 
A more serious defect, hoiiever, is the omission of 
references. The student is rarely told where to go for 
fuller information, and it is practically impossible for 
him to check the data given in the article unless lie 
knows his way about the literature of the subject 
It is inevitable that dictionary notes should be short 
and should omit much, their great value ought to be 
the guidance they afford to the man who wants to 
learn more But even with this defect the volumes 
are very useful, and will prove a distinct acquisition 
to the agricultural chemist. E J Russoll 


RA DI O^CIIEMI ^TR V 

Radwhemtsiry By A T Cameron Pp viii + 
174, (London J M Dent and Sons, Ltd , 1910) 
F^ce 6d net 

HIS book purports to be on exact account of 
our present knowledge of the chenucal properties 
of the radioactive substances and their chemical 
effects," and in the preface much stress is laid on the 
" accuracy'' of the facts and theories here presented 
It is further stated that the subject is "treated from 
a diemkal standpoint," while "the physical side is 
introduced only so far as is necessary to explain the 
9 p$dal experimental methods*" As to how well the 
author has attained the latter object can be best judged 
from two examples, one a description (quite in¬ 
correctly asserted to be "that In Rutherford’s * Rodio- 
aodvity,’ p 86") of a Wilson type of electroscope 
Op. 10)^ s^ere, in addition to a very extraordinary 
oaitii connection, the movement of the aluminium leaf 
la observed by a "telescope" which "carries a scale," 
a distinctly inconvenient and unusual arrangement, 
sod the otto a desciiptten of a Ddiialek electrometer 
(ptf 13) having "one pair of quadrants connected to 
earth, tha other to an ihsidatod metalBc plate facing 
h^aaooiKl whidi candea to radioactive matter |o be 
toNL" "Through aeddn ihnilar to that In to case 
V-SA-toetrpicops an ctotrle stress is set up between 
toetiwr/fMilrsr*' and "to nsedk^ previously torged 
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to a very high potenuol, is repelled from one pair of 
electrodes towai^ to other '* I 

Th^ chapter on the "Classification of the Radio¬ 
active Elements—their Ph^'sical and Cbenucsi Pro¬ 
perties" might be expected to justify the title chosen 
for the book, but it is disappointing to an extreme 
extent, the chemical properties of uramiun. for ex¬ 
ample, being dismissed with the bare statement that 
" it belongs to the iron group of elements and is 
precipitated by ammonium carbonate " The discussion 
of the identification of ionium is quite misleading, 
and the account of to chemical properties of the 
other radio-elements of a very superficial characterr 
'fhe statement that thorium " occurs chiefly In Ceylon " 
is certainly surprising It is doubtful whether anyone 
not alreacfy somewhat familiar with the subject could 
separate or identify a single radio-element from the 
directions which are given 

Errors and misleading statements are not un¬ 
common Thus (p 17) the simple exponential equfh« 
tion I|»» js given in an inverted and incorrect 

form, which ogam appears Inter (p 90) Further 
examples are the statements (pp 50, 141) that radio- 
thorium "Js precipitated uith barium," "resembles 
radium in every respect," and has nn activity * several 
hundred thousand times that of radium ", that in the 
separation of uranium X by treatment with a mixture 
of ether and water (p 39) "the ether layer contains 
most of to photographic or 3 -ray activity"; that the 
acuve deposit from the radium emanation (p 51) 
"decays to half value in twenty-eight minutes, but 
the decay curve is very irregular"; and that "the 
actinium products have all extremely short lives so 
that to maxunum activity is quickly reached (p 56) 
The mention of to "decay curve of a radioactive 
child" (p, 17) certainly suggests the most gruesome 
possibUities 1 

B B. Boltwood 


EGYPTOLOGICAL RESEARCHES 
Egyptological Researches By W Max Milller. 
Vol il, Results of a Journey in 1909 Pp. V + 188+ 
47 plates. (Washington Curnegie Institution, 
1910*) 

OUR years ago Herr W M Muller, now of Phlla- 
delpto, published a first volume of "Egypto¬ 
logical Researches," brought out at the expense of 
to Carnegie Institution of Washington, which hod 
boma to expense of the journey to Egypt in 1904 
to results of which were thus publish^ by Herr 
Mtiller In 1906 Herr MUller undertook a second 
journey to Egypt, and now publishes a second volume 
of thcM "Reseantos." 

Herr MfiOer’s chief aim on both journeys was to 
pick up as much as possible of the hitherto unedited 
and badly edited histcvical material which still is to 
be found In to Inacriptioni of Thebes, notwithstanding 
to labours of many Egyptologists. In his first 
votame he publuhed in colour the extant remains of 
the fancious fdeturea of Minoan Cretan ambassadors 
lAithe tomb of Semnut, the prime minister of Queeis 
Hatshdpsut, which are so important to to Gfeak 
archwofej^stSk These pictures hod already beta pub- 
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lishcd long ago, in colour, by the French scholar 
Fnsse d'Avenneg The tomb was then lost sight of 
until re-dlftcovercd by Prof Newberry some years ago 
No new publication of the tomb was made, though it 
IS understood that Mr Howard Carter made a fine 
coloured drawing for one, iintd Mr H K Hall pub¬ 
lished some rough sketches, correcting Pnsse’s errors, 
in the “ Annual of the British School at Athens ” 
(vol viJi , pp following this up with a photo¬ 

graph of the whole important scene, in the same pub¬ 
lication (vol X , p 154) Herr Muller then followed 
with 1 coloured reproduction on n larger scale in the 
firsi \o 1 ume of * Egyptological Researches** This is 
ver\ Useful, tliougli naturally it is not likelv to be 
good as Mr Carter’s drawing, which so unaccount¬ 
ably remains unpublished still Herr Muller’s colours 
were too crude 

In the present volume of “ Rcsearchos,” Herr 
Muller provides us with similar (and too 
crudih) coloured reproductions of the scenes 
paintL^d on the walls of the tomb of Mcnkhe- 
fjerra-senb, which also include reprcbentations of 
Mmoans fhe figures and features of the Cretan 
ambassadors to the court of Thothmes 111 are here 
represented more clearly than in the tomb of Senmut, 
though the vases which they carry arc not so well or 
so ( in fully portrayed ITie best of all these repre¬ 
sentations IS probablv that in the tomb of Puamra, 
also at Thebes, which will, wc hope, shortly be pub¬ 
lished with a coloured drawing nnde on the spot by 
a most competent artist, Mr dc Cions Dnvies 

Herr MulUr publishes a great manj other scenes from 
tombs and temples at ITiebes, with explanations, which 
Are naturally comprehensible «»nly to Egyptologicil 
experts though the subjects of which they treat are 
of great interest to the general hUtorinn, anthro¬ 
pologist, and nrchseologlst Herr Muller is too tech¬ 
nical, IS inHufTicientl> explicit, and assumes too much 
knowledge on the part of his readers, since he is not 
now wnting exclusivelv for the edification of his 
engercfi Fachgenosnen His style alwi ih too note¬ 
book), too much mere jotting down, too staccato^ 
though wc must congratulate him on his command of 
English It IS true that he would have done well had 
he submitted his text for revision to an American col¬ 
league before publication as there remain in it many 
clums) ])hrases and strung Tcutonisms Such forms 
as “ Slerenplahtext,** ** Knhunpap)rus," are German, 
not English, we alwavs insert a hyphen between the 
elements of such combinations Wc may also quote 
n very weird phrase on p 76, “ not doest thou look at 
the mountains " for ** thou dost not look at the moun- 
tams", and the quaintly unintelligible sentence, 
"strange that Duemichen's uncritical credulifv 
toward the plajs of the latest time has been 
revived recently I ” (p needs an Egypt¬ 

ologist with a knowledge oif German as interpreter 
Herr MjJller is not talking about SchauspteU, as one 
might suppose It is not clear to us what, or rather 
whom, he la here talking about, or rather, at, this 
writer 4MmB somewhat given to crvptic "digs" at 
»ther men of science, which arc apt to fall flat if In¬ 
comprehensibly phros^ 1 

^ Though the coloured plates might sometimes he 
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more cdrefully pnnted (e g. plate xil, In our copy), the 
photographic illustrations of the battle-scenes of 
Rameses II at Karnak and Luxor are very fine, and 
the whole book reflects credit on its author and great 
credit on the Carnegie Institution 

VNPKOCfRESSIVE PETROLOGY 
Les Roches et leurs Eliments mtnirdlogiques, De- 
senptions. Analyses Mtcroscoptques, Stfudures, 
Gtsements By Ed Janncttiu Fourth edition, 
revised and enlarged Pp 704 (Pans A Her¬ 
mann (t Fils, 1910) Price 8 francs 

OSl of those who were students of petrology in 
the later years of the nineteenth century were 
familiar with a modest volume, published by the late 
M jannettfu, under the title of "Les Roches" It 
had a special interest for English readers, as it enabled 
them to realise the lines on which the teaching of 
the subject was carried on in France Amongst other 
matters, it comprised a readable account of the Hauy 
system of cr>8tul notation long forgotten in this 
country, a short section on crystal optics, and a de¬ 
scription of the chief rock-forming minerals and rock 
types 

It WAS considerably enlarged but hardly improved 
in the third edition published, after a long interval, 
in 1900, and still to be found in some of 
our reference libraries More than a hundred 
pages arc devoted to the optical characters of crjAtnU, 
but the treatment is ut once ambitious and incom¬ 
plete, and whatever merits it possesses are obscured 
by the innumerable misprints and blunders, which are 
found in its pages, and must render them almost un¬ 
intelligible to anyone who resorts to them for informa¬ 
tion It IS difficult, Indeed, to believe that the proofs 
ever passed through the author’s hands We find, 
for instance, " F*/a " for “ cos" »f/T " for 

cos 2 If/T, and arc startled to learn that ‘‘co8r»a ’* 
The description of the rock-forming minerals is ex¬ 
panded into a treatise on the entire mineral kingdom 
and little used terms like newjunsklte and sysserskitc 
are included, while we look in vain for the refractive 
indices and birefnngence of the commoner rock-form¬ 
ing mineralb The classification and nomenclature of 
the Igneous rocks is open to serious criticism, and is 
based to a considerable extent on chronological prin¬ 
ciples, for we are told —" Les gMogues r^pugneront 
longtemps & confondre sous le m6me nom des roches 
qui sont arrives au Jour k des ^poques si difidrentes " 
It would have be^n a work of supererogation to 
enumerate the defects of a book published ten years 
ago, if the fourth edition, which bears the date 1910. 
had not proved on careful examination to be identical 
with Its predecessor It is not merelv that the ad¬ 
vances of science in the interval have been ignored^ 
but that every Inaccuracy in the third edition, however 
obvious to the most casual reader, is faithfully repro¬ 
duced A hiatus in a reference, represented by a line 
of points, IS left still unfilled, and even the table of 
errata, which corrected only a fraction of the mls» 
prints, and added more of iu own, remains word for 
word the same Yet we are told that this is a neW' 
edition, " revue et augment^ " The revision cortsistS»> 
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It would seem, in the substitution of a fresh title- 
page, with a Inter date and the name of a dlfTerciit 
publisher, and the enlargement in the addition of eight 
reproductions of photographs, some at least of which 
do not appear for the first time 

Any value the book once posses^ has now bicn 
greatly diminished by simple lapse of time, .rind the 
appearance of tins reprint under the false colours of 
another edition can onlv be regarded as a breath of 
faith on the part of those who are responsible for it 

J W E 


ELEnEm\R\ MilHEMAlICS 

(1) Ihe Pttbhr School Geometry By F J \V 

Whipple Pp XII+154 (1 ondon J M Dent and 

Sons, Ltd , 1910) Price 2s 6 d net 

(2) The Student's Matrtculatton OeoMetty H> S 
(.vangopddhyd}n Second edition, revised and im¬ 
proved Pp XVU1 + J48 (Calcutta The Students’ 
Librnev, n d ) Price 1 4 rupees 

Stage Mathematics Edited b) W Briggs 
Pp vii + 194 (London W B Clive, 1910) Price 

7S 


(4) Secofid Stage Mathematics {with Modern 6/0- 
metfv) Edited b\ W Briggs Pp viii4'i2K+ 
102 +186 + 14 (ansu ers) + 2 1 (exam papers) (Lon¬ 
don W B Clive 1910) Price 35 6 d 

(5) Conic Sei^tions B> S Gangnpddhyd>a Pp 
vlli + 97 (Calcutti Die Students’ Library, 1009) 
Price 8 .annas 

(6) Public Sctiool /Iri/Zimeffr By W M Baker and 
A A Bourne Pp xii+386+2 (London G Bell 
and Sons, Ltd , 1910 ) Price, with answers, 45 6cf , 
without .mswors, 31 6 d 

(7) A School Algebra Bv H S Hall Part I Pp 
XI+299+XXXV11 (Ixindon Macmillan and Co, 
Ltd , 1910) Price 26 6d 

(8) of Algebra By A Schultze Pp xii + 
3fJ9 (Ne8^ York ITie Macmillan Company, I.on- 
don Macmillan and Co , Lid , 1910 ) Price 45 6d 

(9) The Theory of Elementary Trigonometry By 
Prof D K Picken Pp vii+48 (Wellington, 
N Z , and London VVhitcombe and Tombs, Ltd , 
1910) Price 2s 6d net 


(1) l^REE use IS made in this volume of inductive 
methods in establishing the fundamental 
(acts of geometry—the conditions for congruency and 
parallelism The opening chapters deal with the 
tneasurement of lines and angles and with a few 
simple constructions Then follow the elementary pro¬ 
perties of the triangle and parallelogram, the usual 
theorems on inequalities, and a short account of areas 
The principles of similar figures are then discussed, and 
are employed to prove Pythagoras’s theorem. And 
(he book closes with the angle and metrical properties 
of the circle The author has succeeded in giving In a 
very concise form a useful summary of the subject- 
nlatter of the first six books of Euclid We regret the 
Introduction of two new terms—new at least so far os 
l4Bt(Mntary text-boofks are concerned—the use of the 
wood “ ” for a segment of a straight line, and 

w word “cognate" (or “corresponding"; whjle 
the Afinltion of f on p 16 is not merely misleading 
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but IS incorrect It Is most important that ihe student 
should understand that v is a pure number and not an 
angle There are a very large number of nuinencal 
examples, but most teachers \m 11 t'onsider the suppl\ 
of riders inadequate 

(2) The plan of this book conforms verv closely to 
the syllabus for the matriculation cNannn.ition at Cal¬ 
cutta, which IS practically identiuil with the Cam¬ 
bridge schedule fur the previous eKaininalton, the sec¬ 
tion on proportion being omitted While due atten¬ 
tion 18 paid to experimental and numerical work, the 
author has very wiselv gnen chief place to the 
theoretical devtlopmcnls of the subject We welcome 
the presence of a certain number of historical allu¬ 
sions, which might wMth advantage be Incrcascxl in a 
future edition Ihosc who use this book will find 
that it answers w'lth uniform success the purpose fur 
which It was written hroni its general workman¬ 
ship It is evident that this volunu comes from the 
htind of an exi}erienced teicher 

(3 and 4) The two parts of this treatise are design-nJ 
to meet the requirements of the Board of Education 
examinations in first- and second-stage mathcmaLlC^ 
ihe first part therefore coninns the substance of 
Euclid, book I , and the clcmmtarv algebraic pro¬ 
cesses ns far as simultaneous and liter.il equations 
In the second part will be found the substance of 
Euclid, books 11 -iv , the section on algcbr 1 including 
quadratics, indices, and projiorlion, the remainder of 
the volume provides the requisite ^'oursc of tri,.,jno- 
nietry up to and including the solution of triangles b\ 
logarithms We have no hesitation in s.i\ mg that this 
text-book Is admirably suited to the needs of those 
students W'ho are reading hy thcmse 1 \es for this 
examination, or any other of a similar character The 
authors have mode good use of their experience in 
anticipating the nature of the difficulties which the 
reader is likely to meet with, and in resolving them 
in a lucid and accurate fashion, and further, whnt is 
equally valuable, attention is directed to mnn\ points 
of logical importance which a student is apt to over¬ 
look, if working without any supervision There is i 
rich supply of well-graded examples and a large 
number of examination papers, w hich furnish the 
student with opportunities for testing his progress 

(s) This book falls into three sections T here is 
first an introduction containing several preliminary 
lemmas, together with a few remarks of a gener.il 
char.acter bearing on geometrical procedure, the 
second part relates to the parabola, and the concluding 
chapter to the ellipse The author has not aimed at 
giving a complete account of the geometrical proper¬ 
ties of conics, but rather a selection of the more useful 
theorems, his objective being the syllabus for the 
Calcutta intermediate examination This leads to 
some regrettable omissions, there is, for example, no 
mention of the auxiliary or director circle Each pro¬ 
position Is followed by a number of simple applica¬ 
tions and a few riders of a somewhat harder type 
are given at the end of each chapter The book will 
serve as an admirable introduction to the subject 
Among other good features we note the introduction 
of analysis at several stages, which is calculatcxl 
enlarge the outlook of the reader 
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(6) There little that differentiatee this from the 
other numerous text-book^ on arithmetic which have 
appeared during the Inst few \ctirh The supply of 
examples for oral and written purposes is plentiful, 
and a large number of test papers are provided 
Although It IS probable that those who use this 
book will find it thoroughh satisfactory, >et we do 
not consider that it marks nn\ real ndv.ince on other 
recent publications of a siinil ir nature 

(7) The prtsent work is f,»r more than a mere re¬ 
vision of Hall and Knight's “Elenicntar\ Algebra" 
Although some of the features of this book, first pub¬ 
lished twent\-five years ago, have been retained, >et 
the organic changes in method of late years demand 
alterationb so lonsideiiible thil the volume before us 
IS to nil intents and purposes n new book It is 
nmrked throughout b> the same tlearness of stvlc and 
thoroughness of treatment which characterised the 
author's earlier work Graphical methods are em¬ 
ployed, but It IS satisfactory to note that they have 
been kept within reasonable limits The tendenc> to 
allow it to expand into an elementary course of 
analytical geometry is a fatal error, for It overlooks 
the fact that the student is not sufficiently mature at 
that stage to be able to appreciate the significance of 
the theoretical aspect of th< subject We hope that 
this book will be widely used, for it is both sound and 
comprehensive Part 1 cairlcs the reader as far as 
Rtmultnneous quadratics We undei stand that part ii 
IS to be published very shortly 

(8) It has often been pointed out that one significant 
feature of the influence of examining bodies on the 
educational curriculum is the tendency to standardise 
Into distinct types, and to collect under separate head¬ 
ings, applications of general principles which the 
student should be so educated as to work out for him¬ 
self, when required to do so fhe old-fashioned text- 
books on arithmetic bear emphatic witness to this de¬ 
plorable result, and It is of some importance to con¬ 
sider whether works on algebra are not similarly 
affected This is not the place, however, to develop 
this theme, but in England it is satisfactory^ 
to note that the principles which have actuated those 
educational bodies which are responsible for the leav¬ 
ing certificate and Armv qualifying examinations do 
much to minimise a very real danger The author of 
the present volume attempts to meet the sltaution by 
focussing attention on the central facts and encourag¬ 
ing the reader to make the requisite applications for 
himself By avoiding multiplication of detail, he is 
able to cover a wider range and prepare the student 
for more advanced work, in a shorter dme than would 
otherwise be possible, ^thout any sacrifice of prin¬ 
ciple The explanatory matter is both full and clear, 
and there are many useflil hints, particularly In con¬ 
nection with the solution of problems We are, how¬ 
ever, jnetlned to regret that the method of undeter¬ 
mined coefficients is omitted, and that the chapter on 
the buioni||a^[ theorem is not prefaced by some quite 
short "^Vxottnt of permutations and combinahons, 
treated^numerically Thbre is at the end of the book 
a useful collection of more than a thousand examples 
for revision purposes, which are rather harder than | 
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those given in the* text The author has done hia^werk 
well, and his book deserves a good reo^tioa. 

(9) There is much that Is novel Ih the plan of this 
book Broadly speaking, there are two of text¬ 
books In one the subject 1$ presented in as simple 
and elementary a fashion as possible, with no attempt 
at investigating the fundamental axioms and piinciptea 
on which the ihcon is based, and in the other a sub¬ 
stantial kno>\l(K]ge of the nctufll analytical resuhs U 
assumed and ittenflon is concentrated on the formal 
concepts Roth of those are beneficial, when properly 
used In the study of elliptic functions, for example. 
It is customnry to approach the subject by considering 
such cases of integration yvhich do not lend to any 
knovn elcmentarv function, but w'hen the student has 
acquired a knowledge of the general results, it Is very 
valuable to start again and take as the base the theory 
of a doiiblv-periodic function Prof Picken has set 
himself tht task of compiling a book for those who 
are ocLualh siarllng trigonometry dunng their univer¬ 
sity courst Ills rontention is that sUch students wilt 
have nttnined a maturity of mind which will be tully 
capable of appreciating the theoretical principles of 
this subject, and his object is therefore to supplement 
the oidinnry school treatises which refer almo ^lu- 
siveh to numerical applications We have 11 jcnibt 
that the class of students the author has m /w yvill 
inatcnallv benefit by his work, which, altb gh brief,, 
is both lucid and scholarly 


OUR BOOK SHELF 

Milch und Molkeretprodukte, thre Eigenschalien, 
Zusammensetzung und G&unnnung Dr Paul 
Sommerfeld Pp 140 (Leipzig Quelle and Meyer^ 
1910) Price 1 25 marks 

This little book forms one of a series entitled " Wissen- 
schaft und Bildung," the object of which i« to pre¬ 
sent the intelligent reader with brief accounts of par¬ 
ticular subjects It IS rather more tecf^ical than 
our own pcmular books of the same size would be, 
and naturally it lacks the completeness of a mono¬ 
graph But It would prove distinctly useful for a larger 
clou of readers, including students and lecturers at 
agricultural colleges, and farmers who take more 
than a commercial interest in their work It seems» 
Indeed, to be n very useful method of dealing with a 
comply subject like agriculture 
The first chapter des^bes the constituents of milk, 
a dear and concise account of the pr ot ein, 
ydrates, fats, and mineral matter preeeotr and 
then follows a section on the characteristics of milk 
from various animals In discussing human mllkk 
tome interesting statistics are given that show 
how difficult It is to supply any artifidal food to^ 
Infanta that shall take the p!^ of the mother's mltfa 
In Berlin dunng iqo^ the total number of Infants 
dying under twelve nuxiths of fifft was 10,170. The 
method of feeding 7758 of th^ was knom; 7084 
had been fed on cow's milk and onlv 674 on humaii 
milk The figures for other yean are rimilar. 

The diopter devoted to the bacterlotogy of mltk Is 
subdivided Into three pordorts, dealing re sp e cU SS^fT 
with fbrmentatlon organisms, with, organisms pradue- 
ing disease in man, and with organisms pfodw dgg 
taints or defects in milk, such as roplness. Ar an 
this is compressed into lest than twenty pa^ 
treatment Is necessarily wy brief. 
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4 un eomM a «iinBll-Ulu»tf«eed Mtcikm <m 
iHSik producfci and the method* of working them lup 
for market. So Impoieuit 4 s deanUtwss u working 
that several pictures are given of modern cow-sheds 
buUt on the best possible principles; in one, indeed, 
the tiQiwman is shown oleacnskig the cow with a special 
vacuum cleaner! This section will probably prove 
aaoet mteresunGT to English veagera, as it gives fairly 
full -outlines of the German ^factory methods 
A ifew ntisptdnts are inevitable, but how did this 
wonderful piece of Greek on p is pass the proof¬ 
reader kralenhydrate (von hyOop hj^oregne^isch 
wewer)"*? E J R 


to be found in the bee He expresses socpticism as to 
oertain positive statements that have been .made on 
oontirovoted details of physiology and reproduction, 
for example, '*oonceming the origin oi the royal 
jelly or ot any of the larval food paste . we do 
not know anything about it '* There is a present-day 
tendency undoly to disparage the results wtahied by 
former workers, and such n statement will strike 
many readers as extreme Mr Snodgrass's sceptic¬ 
ism as to the parthenogenetic nature oP* drone " eggs 
seems also unwarranted after the support which 
Weismann's researches, published ten years ago, 
afford to die generally accepted view G H C 


ThtoreHcal JHechamcs By P F Smith and W R 

l«ongley. (Ginn) Prke lor 6d 
CJntil the student has acquired a certain manipula¬ 
tive dexteri^, it is impossible to preserve a proper 
continuity of thought in the development of the appli¬ 
cation or infinitesimal theory of mechanics or any 
ot he r applied science The authors are therefore justi¬ 
fied in assuming that the reader comes to this subject 
equipped with a thorough working knowledge of the 
methods of the calculus In the opening diopter a 
good account U given of die means for obtaining 
centres of gravity and moments of inertia of plane 
and solid figures, no mention is made, however, of 
the application of orthogonal projection to the theory 
of the centroid Chapters ii -iv deal with the prin¬ 
ciples of rectilinear and curvilinear motion in a most 
attractive fashion, as an example, the motion typified 
by xsEacoskf is considered, the ei^uation = 

— IS deduced, and the properties of harmonic 
motion are then obtained in a simple fashion, a 
similar treatment is applied td damped vibrations 
This is followed by an exposition of work, energ\, 
and impulse Chapters vl -ix discuss the motion of 
a particle under constant forces, central forces, in a 
harmonic field, and against a resisting medium fhe 
volume closes with a brief account of the equations of 
rigid dynamics and the principles of equlllDnum of a 
coplanar system of forces with special reference to 
the catenary 

The examples, which are very numerous, arc mainly 
Tiumerical and practical, and so chosen as to require 
a minimum of analytical power This feature renders 
the book eminently suitable for the senior divisions of 
secondary schools, where the true understanding of 
the ideas of mechanics is the chief object It Is to 
be regretted that practlealiv no English text-book has 
treated the subject on these lines, a fact which is due 
■tnainlv to the action of the universities in excluding 
the simoler appUcations of oarticle ond rigid dvnamics 
from their entrance schotarship examinations We 
hope that the time is not for distent when this re¬ 
striction win be removed 


fhe Aruiiomy of the Honey ,Boe, By R E Snod- 

frass S Department of A|frlcuuure, Bureau of 
. * ... « . . 
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Entomology, Technical SMes,'"No 
(Washing^ * 1910) 

Ik this modest pamphlet the author has given to 
lentoittoIogistB an original, trustworthy, and exoellentty 
Ulustrated account of the strpeture of the hondy bee, 
^nd another instance has been Wnisbed of the scien- 
tUic thoroughness that characterises the publications 
the Unitod States Department ^of Agriculture 
Many volumes have ?been written on the 1^^ bee, 
yt no surprise can be felt that Mr Snodgrass has 
ab)e to add new points to our knowl^e and 
‘tanart*ect errors Vn the work off Ms predecessqrs A 
mtbfre ol valup to tho sertous student is the general 
'duryey of the pxtemal structure of a typical insect 
micli thd auriior has wMy given as an introduction 
Jm account of the highly spec)aiked modifications 
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Pradfcsi Physioia^al Chemirfry a fipofe designed 
for Use fn Conrses m PfocUcal PhysiologtaU 
Chemistry tn Schools of Medicine and of SrisMCe 
By Philip B Hawk Third edition, revised and 
enlarged Pp xvin + 440 (London ] and A 
Churchill, 1910) Price i6« net 
Both the first and second editions of Prof Hawk’s 
volume have been reviewed in these columns, the 
former in our issue of July 18, 1907 (voi Ixxvi , p, 268), 
and the latter in that of July ic, 1909 (vol Uxxi„ 
p 67) The present edition has been bought up to 
date by the in^tion of various additions and correc- 
tioni, as well as fay the inclusion of a number of 
qualitative tests and quantitative methods 


LETTERS TO THE EDITOR. 

[T/i« Editor does not faotd himself feshonsible for oMntons 
eaptessed -hy his correspondents Reither can he undertake 
to return, or to correspond with the writers of, rejected 
maniMori^ts intended for iHts or any other pari o/Natuob. 
No notice is taken of anonymous communications 1 

iiqiQltum Pllst and Pellagra, 

In reference to Mr bhelford’s letter in Naturp of 
November 10, in which he directs attention to the difficul¬ 
ties in controlling and eradicating the flies of the genus 
SlmuUum, known generally as sand flies and black flies, 
It may be of interest to direct attention to certain experi¬ 
ments carried out In New Hampshire by Dr C M Weed 
and Prof E Dwight Sanderson and their aalstants In 
the control of these Insects The southern buffalo gnat, 
SimidfttfH pecuarutfi, Riley, which attacks and kilU many 
animals, such at horses, cattle, mules, sheep, poultry, 
dogs, &c • is well known In certain parts of the Unlt^ 
States, but especlalW in Canada, “ black flies," generally 
5 hirtipes. Fries, und S vrnustum, Siy, make life far 
more intolerable than mosquitoes, and they are specially 
annoying when they occur in suth resorts os the White 
Mountai^ 

In igo3 Dr Weed and his assistant, Mr A F ConradI, 
showed that the Simulium larva, although they live on 
the stones in running water, could be kdW by the appli¬ 
cation of Phlnotaa oil The destruction was so complete 
that tbo flias were pracricall> eradicated in the locality 
in which the experiments were earned ogt (see " Experi¬ 
ments in Destroyiim Black Flies," Bull No 11a New 
Hampshire Agric Eu) Sta , 1904) A floating oil such 
os kerosene b manifestly useless for the destruction of 
larvM having such habits as Simulium, and the efficacy 
of Phlnotas oil b due to the fact that it has the property 
of sinkliig to the bottom in water, thus destroying the 
Jarvie which are statlonarv on the stones Further evperi- 
menta have been carried on more recently In iht- White 
Mountains by Prof E Dwight SJanderson, ond he also 
found that l^lnotaa oil applied to the running strnms 
was effectual In the destruction of the SImuhum tarvn 
(see " Controlling the Black FIv In th^ White Mountains, 

E D $anderSQn, Journal Economic Entomology, vol HI , 
P «7. 1910) There atHl remains, however, much cxperl- 
ntenUl srorlc to be done with regard to the effect df the 
oil upon the fish, the details of the Ufe-hUtones of the 
species of SlmuUum, and the practical methods to be used 

lf^%^%nbpa's results are confirmed, ond the SHnuUimk 
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thrary Ip certain to form the basl^- of a careful and com- 
ulpto penes of Investigations, not only In buropc, but albo 
In those regions in Africa and Amenca where pellagra 
also occurs, these experiments and results on the destruc¬ 
tion of the Slmulium larva* will be of no little practical 
importance m the prophylaxis of the dlmrase, whether a 
definite pathogenic organism Is diMOveied, or the case 
proves to be analogous to that of Stegomyia or ytllow 
fever C Gordon JIewiii 

Division of £ntomolog;>, Ottawa, November ai 


Tba 8onf of the Siamuf Olbbon. 

Till Zoological Society has recently received on loan an 
almost adult example of the siamang {Syittphalanf^uM 
syndactytuM) , and since 1 can find no adequate description 
of the voice of this ape In the books 1 have consulted, 1 
think the following description may be interesting to 
readers of Natubi- 

The smmang differs fiom all other gibbons in having 
a p dr of larjngeal vucul sues \isible externalh on the 
Ihiont as an undivided pouih of loose skin When the 
animal is m full song the pouih bocoinrs inflated into an 
immonsi oblnie spheroid muih wider from bide to side 
than from abo\e downM irds, and comparable in siro to 
the entire head of the gibbon \ feeble imitation can l>e 
made of the booming that comes from this pouch by 
uttering a guttural monosyllabic ** ooo " with cheeks in¬ 
flated find lips conipri ^sed It is nut unlike the sound 
produced by a large bubble of air bursting on the surface 
of water confined in a narrow spate like a rain-water 
pipe In addition to this then are two very distinct cries 
apparently quite independent of the vocal sac and uttered 
with the mouth open One is a shrill, piercing bark, like 
the monobyllable ** haow/* cut off sh irply by the abrupt 
closing of the lips Ihe othrr is a prolongt^d, uneaithly 
wailing shriek—“ ahk-o stmbling more than any 
familiar sound to which I tan (ompnio It the “ miatw ” 
of a tat multiplied ten times m volume ll starts on a 
high pitched note with the mouth widely astretch, and 
gradually descends the scale as the jawb are dosed 
There are two variationb of this shriek, one being a note 
or two higher and more piercing than the other 

The song usually begins with a low and gentle booming 
punctuated bjy an occasional staccato bark As the txi ite- 
nient rises the ape starts to move, and swings round the 
luge barking vigoiousW and repeatt^ly, and now and nguin 
uttering the wnlllng sliriek, the loud booming from the 
now fully expanded vmal sac going on nil the while like 
a resonant bass ociumpanimf nt The noise is deafening 
and teinfic, and I shall not easily forget the consternation 
of the chimpanzees and the look of mild surprise that 
pi rvnded the usually expiesslonli bs faces of tne orang¬ 
utans when they heard it for the first time In the apex* 
house 

The voices of Mammalia have never, I believe, been 
carefully studl(*d and compared, yet they are worthy of 
the clobpst attention as a iritenon of specific relationships 
llie cry of the aiamsng, for instance, is quite different 
from that of the Hainan, Hcwlock, and Wau-wau gibb^s, 
and each of these spetii^ has its charaiteristlc song I 
have elsewhere pointed out that the bray of Grdvy's zrbra 
betrays pronounced asinine affinities, and equally forcibly 
attests remoteness of kinship between that species and the 
miag^tinc Fquids that the likeness between the roar of 
the linn and the tigi r on om hand and of the jaguar and 
the leopard on the other confirms the conclusion that these 
species ore respectively closely allied, and that these four 
great cats form, with the probable inclusion of the ounce, 
a special group of Felis characterised by a roaring voice 
correlated with a pecullorly modified hvoidean apparatus, 
that the frlgpdly purr practised bv the puma, cheetah, 
caracal, common rat, and other spenes which, be It noted, 
never roqr* distinguishes them from lions, tigers, and 
lf*opards, which never purr To the casual observer the 
Cape hunting dog (Lycoon) Is more like n hysna than a 
wolf, but the moment he barks and growls it Is needless 
to look^t his teeth and skull to detect his rouslnship to 
Canis, ihd I have recently noticed Identity In all essential 
respects between the raucous growl of a frightened cervine 
wallaroo (Macropus) and that of a nervous Rumanian 
wolf (Thylacinus) In this last Instance we have vocal 
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likeness associated with deep-seated ordinal rcMmUanceSi 
and apparently persisting despite great divergences la 
other structural features and in habits. 

Zoological Society R 1 PocoOK. 


On ths Slmnlunsity of Abruptly-htgionlng ** 
Magnstle Storms. 

In the first number of Terrestfial Magnehsm and 
AtmoMphenc SUctnetiy for the present year, Dr Bauer 
has written two papers, in which he believes he can prove 
the following (p au) — 

*' Magnetic storms do not begin at precisely the tame 
instant all over the earth Ihe abruptly beginning ones, 
in which the effects are In general small, are propagated 
over the earth more often cahtwardly, though also at times 
westwardly, at a speed of about 7000 miles per minute^ 
so that Q Lompirte ciriuit of the earth would be made In 
or 4 minutis '* 

Dr Baui r bases this result upon an investigation of two 
magnetic storms of Birlo land’s ** positive equatorial 
typi, naimly, the storms of May 8, 190a, fltid January 26, 
1901 In the latter hi makes use of a table In BIrkeland's 
** ihe Norwegian Aurora Polaris Kxpedition, 190J-) *' 

In the following number Dr rans made 1 more 
thorough Invistigution of this clrrumstani e, taking fifteen 
different abruptiv beginning storms, r^^xirded at the Coast 
and Geodetic Survey magnetic observatories, in which lir> 
consideis that hi fcHind Ur Bauer's result confirmed 

Upon this foundation Bauer thru develops the Ionic 
Iheory of M ignetic Disturbancr^s ” (lor fit, p in), of 
which the principal advant igr over Blrkeland's cx)rpusiulur 
theory is supposed to consist in the being able to give u 
natural explanation to time differences such as thesr, which 
Birkrland’s theory, in his opinion, cannot do 
Notices of these papers ap}icHred in Nature of August 1 1 
As It appears that a number of the pi rturbalions 
described by Dr Fans arc some that I studied lost 
summer when making an investigation of ma^ptii equo- 
roriol storms at the magnetic ob^rvatory in Potsdam, a 
i*omparison may be of some interest 1 determined also 
the time of the commenctment of a number of positive 
equatorial stoims as accurately as possible for another 
purpose, and withoul any knowledge of Dr Paris’s work, 
so that the measuring of the time was entirely independent 
of ll, a circumstance which may be worthy of note 

It may be remarked with ngird to the exactness with 
which the time cun be determined by the Potsdam curves 
that the length of an hour upon the magnetograms is about 
20 mm , and that thub one minute answirb to about I mm 
If we then take into consideration all the errors that ma> 
creep in hi muse the curves, the time-marks, and the points 
considered are not so sharply defined as might be wished, 
and further all the errors that may be due to changes 
in the paper in developing, owing to the fact that the 
paper has perhaps not laid quite straight on the rolUr, 
arc , it will be evident that where there are no exact 
automatic timi*-mnrks upon the curve Itself, one minute 
will nt any rule be the Icwfst limit for the accuracy that 
under favourable conditions ran be counted upon ^ 

There might very easily be an uncertainty of sivtr' 
minutes if, for instance, the base-line Is not exau^^ 
straight, but is slightlv curved. If the parallax cannot s*' i 
determined exactly, and so forth UnfWtunately, ntltp 
Dr Bauer nor Dr Paris has stated anything ns to H 
the time In the various cases can be given exactly, a pOi®J 
upon which. It would be thought, it was highly ImportuV” 
to be clear ^ 

In the equatorial storms that 1 have studied. an a 
especially those that are alho found in Dr Farlx’s Table II 
{loc cit , p 101), the point at wh}ch th^ comirenced Is*^ 
especially clear in H The deflections In D and Z, on the 
other hand, are very slight, and in consequence the 
beginning there Is for less clei^y defined 
It IS therefore the beginning in H that la especially 
suitable for employment In a comparison such as this, and 
this was what I especially Investigated It will a priofi 
be perceived that the results obtained by employji^; the 
other two components must be far more uncertain In ^ 
the table below 1 have compared the means of the vah 
found by Farls for the five American stations that I ' He 
consider with thoae I measured out by the old t ^of 




Dbcucbeh 8, 1910] 


NATURE 


171. 


^PotMUm «urvei Finally, 1 have also siven the difference 
between the greatest and the smallest time given In 
Paris's Table I for the commencement in H at the 
AmeHcao stations (Greenwich mean time is employed) 


Data 

Asunca 

Poudam 

Dur 



h m 

1l m 

D1 

m 

1906 July 29 

19 56 IS 

19 57 

-088 

37 

1907, rt 10 

14 aa 92 

14 ass 

+ 042 

3 ff 

.. Oct 13 

7 4a 36 

7 4*5 

-0 14 

39 

1908, Sept. II 

7 

7 ao 3 

+ 0 52 

* 3 

■ .. a* 

8 42 00 

8 42 

0 00 

23 

i" 

1 31 68 

1 31 8 

-0 12 

34 

'j Mean 



-003 


Mean of numerical values 

035 

307 


It will be observed thit all the differences are runsider- 
ably below the error-limit whkh, according to thi. above, 
must be reckoned upon, and thu difference is as frequtnll) 
one wa\ ns the other 

ihese figures seem to me to show clearly that In thrsi 
cases the magnetic impulse occurs, at an) rate, very nearl) 
stmulUiMoiisfy f In any case there cannot be tinie-diff<.r> 
enccs of such a magnitude as in Or Paris's opinion there 
are—for July lu, 1^07, he even assumes that the storm 
would take 116 minutes to encircle the earth Fiirthtr, 
wc see that the greatest difference between Potsdam and 
the mean of the Amcruan stations, o<8Sm , is only about 
two-thirds of the smaUcit difference, ^r, bi tween the times 
at the American stations, 1 3m This circumstance, ond 
the fact that the relation between the numerical meins 
of these time-differences is as o 35 3 07, would seem dis¬ 
tinctly enough to show that tho great time^ifferencts 
observed by Dr Ians can only be due to Inaccuracy in 
the determination of the time, and that the error-limit 
must bi^ Lonsiderabli 

Further, if wa consider the foundation that Dr Bauer 
has employed for the determination of the rate of propa¬ 
gation in tho case of the storm of January ,26, 1903, it 
must, I think, be deemed as weak and uncertain as the 
above-mention^, which 1 was able to control lUrkeland, 
In speaking of the table employed (foe dt , p aoys — 

** The table shows that the time varies so little with 
the geographical position that it would be premature lo 
draw conclusions from it Ihe slight differencrs may hi 
ascribed to Inaccuracies in the determinations of time on 
the magnetograms, for we see that if a difference in time 
for a certain point appears between two places, this differ¬ 
ence 18 maintained for all the points, a circumstance whah 
seems best to be explained by an inaccuracy in the stnic- 
menc of the time Wc may conclude from this that the 
serrations appear simultaneously, or rather, the diffcrenrcs 
In time are less than the amount that can be detected b\ 
these registerings The above question, which is of 

f treat importance, cannot be definitely decided until we ari 
n possession of rapid registerings 
Bauer bolda, however, that by taking groups of means 
he can demonstrate, clearly and surely, tlme-diffcrcnces 
that would prove that the cause of the perturbation was 
transmitted eastwards at a rate of 6400 miles per minute 
1 also last summer determined the commencement in 
H of this perturbation in Potsdam, and found tho time 
to be 8h 55m, Greenwich mean time I moreover had 
the opportunity of going thro^h the curves upon which 
BIrkeland's table was based F?om these It appeared that 
the times foi the comparative correctness of which there 
was some guarantee were from the five following places — 
Toronto, Kaafjoed, Potsdam, Dehra Dun, and Bombay 
Af regards the other stations, It may be remarked that 
from Honolulu, Baldwin, and Cheltenham there were only 
received Indlon-lnk copies without hourly or two-hourly 
automatic time-marks The parallax there could not be 
detsermlned accurately, and the uncertainty In the time- 
datermlnatlon must be considered to be relatively very 
great 

In the copy of the curve for San Fernando <he base- 
uac was a ifttSe curved In that for Batavia the curve 
the baae-Une were very faint, the parallax could not 
^ deCeitnIiied with sufficient preci^n. and the time-marks 
VWm also rather Indistinct A new determination of the 
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time of beginning which 1 have just made gives as the 
result 8h 5a |ni for ban b erniindo and 8h 5a 8ro for 
Batavia. In tfic table these tlmey are given as 8h 543m 
and 8h 54 9^ respectively, a fart that deniunstrates the 
uncertainty which attaches to theso hours At Christ¬ 
church it seems from the D and Z magnetograniB as if 
the clock on that day was about 1 5 minutes too fast, so 
that the value 8h 548m given in thr table probubl) should 
be reduced to about Hh 533m hurlhcr, the beginning of 
ihr base-hne and tho time-marks for the H curve were 
rather unsharp 

In addition, it may be remarked tliiit the thickness of 
the curve at Bombay was considernblr, about oq mm , 
thus musing the commeniement of the storm to bo some¬ 
what less ilear, but, on the other hind, ihorr wore two- 
hourly automatic time-markR upon thr curve itself, a 
circumstance whlcli U of great impurt'UKe in exact deb r- 
minations of time 

If WH now omit those that wo already know to be viry 
uncertain, we find ihe following limes of beginning, 
putting Dehrn Dun and Bomba) together — 


Toffonto 

8 sa-d 


Katfjord 

526 


Potidom 

53 


DiflT 


Dchn Dun 
and Bombay 

53 3 07 


Thus the greatest difference is considirably lower than 
the error-limit, and this would be still ItsS if, as would 
indeed be best, we attach more weight to Dehra l>un, 
where the curve Is exceedingly clear, than to Kumba> If 
we attach double the importann to the former, we find 
53 im instead of 53 jm , and the difference will then be 
reduced to O'Sm 

it seems to me, also, that this last method, whore the 
conditiuns arc as they are hero, must give a far more 
certain result than that which Huuer has employed 

The remaining characteniitli. points on the turve set.in 
to me to be too indistinctly ciefined to allow of being 
employed In cases where the differences are as small as 
they -ire here 

Of the storm of May 8, 1902, I have no special observa¬ 
tions that could serve to control Bauer's result As regards 
Potsdam, however, 1 have a determination of its beginning 
m H, which 1 also made last summer before reading 
Bauer's paper I found the lime to be xih 58m Green¬ 
wich mean time Bauer, however, m hts table gives it as 
jah om It seems to me that this difference of two 
minutes Is characteristic of the uncertainty that attaches 
to these statements When Bauer finds that the weighted 
mean of all European stations is iih $8a4m, it looks 
as if my determination were the best When such great 
differences can be found in the measurement of the same 
curve, and the Potsdam curves must, 1 suppose, be con¬ 
sidered to be among the most trustworthy of ulU how 
great must be the uncertainty that atlauhes to the others? 

There leems from this, at any rate, to be by no means 
sufficient data to justify ihe conclusion that the magnetic 
storms are generally propagated round the earth tn from 
about 3} to 4 minutes, and the theory that Bauer main I) 
bases upon this we must be allowed to regard with corre¬ 
sponding scepticism 

But even if there are no such great time-displaccmcnti 
in these ** abruptly beginning storms" as Bauer thinks, 
there is, of course, a posstbrilty that small time-displace¬ 
ments might exist This question, which is of such great 
Importance for a full comprehension of the nature of the 
magnetic storms, can only, however, In my opinion, be 
solved, as Blrkeland has si^ested, by rapid regislerings 
It would be comparatively easy, moreover, to carry some 
such arrangement Into effect by means of a number of 
stations—at least three—where a short or long period was 
registered continuously with very sensitive apparatus and 
with frequent and exact automatic fime-wiorlrj upon the 
curve itself This was the more easy of accomplishment 
from the fact that, for the solution of tho present ques¬ 
tion, ft was only necessary to register H in this manner 
It would then m possible to olMaln a sure foundation for 
reflections of the kind that Bauer makes in his last paper, 
reflections that, however Interesting they may be, must 
from what I con understand, be said to be In no small 
degree premature O Krognus 

Univmtetets fyslike Instltut, Xnstlanla 
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THB NEGRO IN THE NEW WORLD.' 
Tt/H£N, more than four centuries aro, the Portw> 
▼V guese obtained the sanction of the Roman 
PontifT to engage in the African slave tradb^ and, 
some years later treaty of Tordesillas in 1494), Pope 
AUxan^ VI asugned to Portugal the west coast of 
Africa and to Spain the New World (of which Portu« 
gal claimed Brazil, m accordance with the terms of 
the treaty), it could not have been foreseen that these 
acts were the first steps in the vastest anthropological 
experiment the world has ever witnessed, the enects 
of which for many ages to come are likely to confound 
and confuse the polincs of Che Americas In Portugal 
Itself the populaticm has been transformed into 
Africanised mongrels, tvho at the present moment are 
busily engaged In casting out the repre¬ 
sentatives of the church that permitted 
them to begin the process of whedesale 
racial admixture four hundred years ago 

Negro slavery and the brewing of a 
mulatto population were by no means 
novel phenomena in i^, for even then 
Egypt had been familiar with them for 
forty-five centuries, and, in less remote 
tiine^, Arabia and western Asia, Greece, 
and Rome, Tunis and Morocco were only 
too familiar with the black slave and the 
half-caste But the coincidence of the in¬ 
troduction of negro slaves into Portugal 
and the opening up of the New World ny 
the two peninsular kingdoms makes the 
beginning of the sixteenth century—for 
the experiment of sending negroes to the 
West Indies began in 1516—a landmark 
in the history of the world 

Sir Harry Johnston has given a very 
complete history, without sparing us any 
of its appalling horrors, of the iniquitous 
traffic in blade slaves, which ultimately 
led to the transference from one side of 
the globe to the other, and that a new con¬ 
tinent, of u population (whose descendants 
now number twenty-five millions), which 
had grown im in the seclusion of the heart 
of Amca and had there become divergently 
specialised from the rest of mankind in 
bodily structure and mental and moral 
qualities. He has drawn a most graphic 
picture of how these negro people Mhaved 
in their new home, as they came into con¬ 
tact successively with the abonmnal 
Americans, and also the Iberians and the 
northern Europeans, who had settled in 
the New World 

Nothmg has surprised the "lay" re¬ 
viewers m this book in the newspaper 
press more than the revelation of the gross 
Inhumanity of the represenutives of the 
no'th European race (the English and 
the Ehitch) towards the negro slave, when 
contiiBsted with the more generous behaviour 
of the Iberian and other Mediterranean peoples. 
Lamentable and indisputable as Is the fact, the ex^ 
planation u ilmple enougfh The Mediterranean race 
was evolved and fashioned in an environment similar 
to, and jMvhaps in the same continent as, the Afrlten 
negro, and not only developed mental and moral quali¬ 
ties in many rejects closely resembling those m the 
mgro, :^ich explains their mutual understanding the 
one of other, but also the black and the brunet 
Taee had been in contact for many agesr had Inter¬ 


bred, and had come to give equals rightw dO’ the^d^ 
spring of mixed unions. 

The blond people of the north, the reprosenttftlvea 
of a more austere civilisation, had nodiing in common 
with tile lazy, lascivious negro, and had no koow-Mge 
of or sympathy with him Thus tbe^ came to treat 
him and his offspring, whether pure or mixed, as an 
inferior being of low intelligence and dirty habits. 

When Mr. Roosevelt (at the tune President of the 
United States) invited Sir Harry Johnston to under* 
foke an investigation of the pmleins of the negro 
in the New World, he could not have chosen anyone 
to accomplish this task better fitted by personal know¬ 
ledge and exceptionally wide experience of the negro 
in his native haunts 

Others ma> possibly have had equal opportunities 



> "TM la (b« World." By Sir 

OC.mGj KCB si. »dc+49s. (LoodoBilSo 
X9ia) Pneom Mt 

NO. 3145, VOL. 85] 


K 


fia r—Tyyoortfao VtmlkikaNasiioorSkvfliyOtys fton **TbtNogiVIn tb« Nov 

WoffMs 

of studying the negro in Africa, but certainly no one 
has made such excellent um of them as Sir Harry 
Johnston, who has already written eleven volume cua 
the subject 

With such an intunate knowle^lfe of the sessndrt 
negro, Sir Harrv Johnston was w^ equipped for the" 
examination of his behaviour under the Inffueoce if 
his altered surroundings in the New World. 

In this book he has given us a detailed account, 
illustrated by maps and Hundreds of excellent photo*- 
graphs, of the nature of each territocy in the New 
World occupied by negroes or negroids^ Its cotnmer*^ 

__ I chil resources and social cortdMensv the plaeo d fc< rtele4 

tfco black man, ami especMly the haftee^^'^' 
‘ and Ae d^ree ef succtn and me possibVMci fb» ddw 
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lumre in smeboratia^ the lot end uplifting the 
<20lDuract peopk, socially and moniiiy 

Although no one is more fully aware than Sir Harry 
Johneton of the failings and moral weaknesses of the 
negrOi he takes a very hopeful view—which manv 
persons wkh a less wpmate knowledgo of the black 
man may think unreasonably aanguine—of his future. 
,and especially of the hybnd*s prospects, in the New 
Worlds provided only that he follows the example and 
teaching of his great and wise leader, Dr Booker 
WashlngtCHi, who ''wants the negro to become the 
most industrious race in the United States " (p 407), 
..because only work will exhaust his energies and keep 
him out of mischief 

The book starts with a statement of Sir Harrv 
Johnston^N views on the ness’s place in nature, which 
*ior the most part are weu known to readers of his 
other bewbs 

It is unfortunate, however, that on the very slender _ 
basis of the evidence afforded by the skeletons in the' 
Grimaldi caves (see p a6) he extends the habitat of, 



the negro over half the continent of Europe and the 
whole ^ the British Isles I 
It Is not as a work of science, however, that this 
work, whh its introductory vutgarUaHon of anthro¬ 
pology, u to be judged, but as a book of exceptional 
interest, and as the reasoned judgment of a man of 
wide experience on one of the most difficult socio¬ 
logical problems of the present time. 

G Elliot Smith 


GEOLOGICAL CHRONOLOGY ‘ 

^H£ vexed question of the age of the earth has 
^ passed through several dl^nct phases. Lyell 
and his contemporaries, accustomed to dwell on the 
extreme ^ownets of ge< 4 oglcal prooetses, considered 
themselves free to mlue unlimited “drafts'^cm the 

^ stts •saissnssins'^'x.: ^ 

' Bwke Pp.fl. /MiVoIItL, 
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Dank of ume", but, since 186s, this position has been 
seriously challenged from the physical side The 
chief argument brought against it was that, granting 
the globe to have cooled from a molten state, it would 
attain its assumed present thermal condition in a few 
scores of millions of >eurs, only a fracUon of which 
time would be available for the stratigraphical record 
If the general bexly of geologists, Influenced by the 
high authority of Lord Kelvin, imve tried to adapt 
themselves to this narrow limitation, it not been 
without reluctance, and some sturdy dissentients have 
refused any such coercion To these, during the Last 
few years, welcome support has come from unexpected 
quarters The nebular hypothesis of the earth’s 
origin, upon which the estimates of Kelvin and King 
were tacitly based, has been shaken by Moulton’s 
calculations and other arguments put forward by 
Chamberlin Moreover, the remarkaolo discoveries in 
the domain of radio-activity have compelled a recon¬ 
sideration of the thermal state of the globe Estimates 
of the earth’s age deduced from its supposed rate of 
cooling dearly b^ome futile if we have no good reason 
for believing that the earth is a cooling body On 
the other hand, from the radio-active properties of 
various minerals Strutt has deduced geological oges 
liberal enough for the most extreme uniforniitarmn 

The debate concerning the age of the earth Is thus 
no longer an issue between geologists and physicists, 
since the newer school of phvsics has declared on the 
side of the ampler chronolo^* Meanwhile, there has 
arisen within the body of geologists a formidable 
minority who contend, on geological grounds, for an 
estimate of geological tune no more clastic than that 
imposed bv the old argument from refrigeration The 
discussion has foUowt^ two distinct lines, starting on 
one hand from the rate of accumulation of sedi¬ 
ments, and on the other from the rate at which 
sodium IB earned down by nvers into the sea The 
Interesting memoirs by Mr Clarke and Dr Decker, 
recently published by the Smithsonian Institution, 
deal mainly with the second mode of approaching the 
problem, but Decker offers also a revis^ estimate of 
the earth’s as calculated from the rate of cooling 

In 1899 I^of Joly made estimates, first, of the 
total amount of sc^ium contained in the ocean, and, 
secondly, of the amount annually earned down by 
rivers, and, dividing the one by the other, obtained 
the quotient 97,600,000 years as the age of the ocean, 
supposed to ht initially of fresh water If the sea 
contained some salt from the beginning, this figure 
must be reduced accordingly The choice of sodium 
Is dictated bv the consideration that this constituent is 
less removed from sea-water than any other A 
relatively small correction is made for salt carried 
inland by the wind, and it is assumed that there is no 
other process of importance by which sodium is being 
continually removed from the oceanic waters We 
may note in passing ffiat certaui observed facts, such 
as the evident chemical action of sea-water upon 
potasb*granltes, throw some doubt upon this assump¬ 
tion 

The data at Joly's command were very defective, 
and the main object of Clarke’s memoir is to revise 
the calculation In the light of more recent information 
In particular he has drawn upon the lar^e mass of 
observations relative to the discharge, drainage-areas, 
and salinity of American rivers contained in the Water- 
Supply Papers of the United States Geological Survey. 
He hM biwght together the available information on 
the same pdnts for other parts of the world, and 
indicated where additional observarions are e^iedally 
desirable. The “denudation factor,” i.e. the number 
of metHb tons annually removed In solution from 
square mile of a drainage-basin, varies from 
105 for the St Lawrence to 16 for the Nile, and the 
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relative amounts of the different dissolved salts also 
vary widely, these variations being related to dimatlc 
ond lithological differences Cmrke computes the 
amount of sodium annually carried down by rivers 
to be 175^040,000 metric tons, and the total amount 
of sodium in the sea 14,130x10'* tons, which gives 
as a quotient 80,726,000 >ears He apparently con¬ 
siders possible Lorrections to be unimportant, or to 
balance one another, for he believes this crude c^uotient 
to be ‘*as probable as any other value that might be 
chosen *’ As representing the age of the ocean, he 
considers this figure, for reasons set forth in Becker’s 
memoir, to be "certainly a maximum” 

1 he fundamental weakness of nil such calculations, 
uhethcr based on KedimciUntlon or on solvent erosion, 
lies in the assumption that the present annual rate 
npresents with sufHclent approximation the mean rate 
throughout geologiral tlm^ To the present wTiter this 
consideration deprives the conclusions of even a re¬ 
mote relcvxncc to the actual problem We know, for 
instrince, tb it, even during the accumulation of a 
single formation at a given spot, the rate of deposition 
mii\ vary wid(l\, and in a shallow-water formation 
nia\ be at one time positive and nt another negative 
To accept the thickness of a formation as a measure 
of Its lime of accumulation, with whatever qualifica¬ 
tions and allowances, must Inevitablv lead to error, 
and probfiblv to n greallv exaggerated estimate of the 
rale of sediment ition Like reasoning applies to all 
processes of chemlcnl as well us mechanical erosion 
and deposition, which are necessnnl) controlled bv 
vnrxing conditions hven if w^e could eliminate the 
effects of relatively rapid and local variations, we have 
still to consider probable secular changes and others 
of 1 broadlv periodic kind 

\ partial recognition of this side of the problem 
h IS leil Dr Becker to discard Jolv’s assumption of a 
constrint rati of increment of Mxlium in the sea, and 
to 'idopt insteod a secular change of rate He lavs 
stress on the fact that nt present the felspnthic rocks 
arc, over great areas, covered with a blanket of 
rotten rock in place, which contains onlv a negligible 
ninount of sodium, and he pictures a distant future, 
when .ill m issive rocks may bi* decayed down to sea- 
level and addition of sodium to the ocean will prac¬ 
tically cense He thus rsathes the remarkable con¬ 
clusion ihit the rate of increment of sodium in the 
sea IS progressivi ly dechmnjif, and he accordinglv re¬ 
presents It by 1 descending exponential expression 
The age of the ocenn is calculated, according to 
different Inpothcses, ns from 744 millions of years 
The nrgununt is not one which is likely to convince 
geologists A docfiyed crust covering large contmen- 
tul areas must certainly have exist^ at many past 
epochs, and, indeed, the present time seems to be 
peculiarlv favoured, in that extensive tracts have been 
recently scoured b> ice Further, stratified deposits 
yield more sodium, per square mile, than crystalline 
rocks, and, throughout geological time as a whole, 
the sediments have certainly made an increasing pro^ 
portion of the whole land-surface Most geologists 
believe, moreover, that ihi total area of land-surface 
has, on the whole, been growing It would be pos¬ 
sible. therefore, to make out a strong case for a 
secular acccUratwn of the rate of addition of sodium 
to the sen TTicre is onother consideration of even 
more w^eu^l^J The larger vicissitudes of the earth’s 
history iifllicate a certain rough periodicity, and there 
IS good reason to believe that we are living in a time 
of geological activity above the average The author 
himself rt^^arks that the continents stand at present 
above their average level, which, of course, greatly 
promotes erosion, and he also recognises that the 
recently glaciated regions of the globe are contribut- 
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ing soduim to the ocean at a rate which must raise 
the average UnfcM-tunately, he Is content to- leave 
these important considerations without discussion, 
assuming that they are sufficiently offset by an in¬ 
creased marine erosion 

The second part of Dr Becker’s paper, in which he 
revises Kelvin’s refrigeration argument, we must pass 
over very bnefly It is ingenious In treatment, but 
Involves too many precanous hypotheses to carry 
much weight The special feature Is that no assump¬ 
tion IS made relative to the present superficial tem¬ 
perature-gradient This is eliminated by making use 
of Hayford’s "level of isostatic compensation," which 
is computed to he at a depth (71 miles) beyond any 
disturbance from rudio-activity Of several special 
cases considered, the author prefers one which gives 
sixtv million years since the consistentior status, and 
lends to .1 presemt lempernturc-gradient of 1° F in 
77 feet We mav take this latter value as a cnix of 
the whole argument Dr Becker remarks that it is 
low as compared with observation, but he fails to see 
that, for the gradient due to refrigefattoH, it must 
certainly be far too higli Here at least radio-activitv 
cannot be left out of consideration, and, indeed, Strutt 
has maintninef] th.at the observ^ gradient can be 
wholly accounted for by heat generated in the outer 
crust of the earth If we allow some fraction of the 
annual loss of heat to represent secular cooling, it still 
appears that the age of the earth must be enormousK 
greater than any estimate included in Becker’s sup¬ 
posititious cases A H 


PUOt AMitLO MOSSO 

H'^IIF School of Physiology in Leipzig was the 
A Meiui that ntlr.iLted young men from ull quar¬ 
ters of the globe to study physiology under that greit 
master, teacher, and experiment*r, Carl Ludwig V 
steady stream of young, ardent, able, and talented 
students crossed the \Ips from Italy to prosecute re¬ 
search and acquire a knowledge of the methods in 
use in the laip/ig School Amongst tlie earliest of 
these Ir.ins.ilpiiie scholars w.is L Lutiini- happilv 
still amongst us- and a little later came Angelo 
Mosso, one of the most illustrious of Italian physio¬ 
logists, whose death at the age of sixty-four the whole 
physiological world to-day deplores He was born 
on Mav 31, 1846, in Turin After studying nt his 
native university> with no advantages of wealth, for¬ 
tune, or high MKiiil |X)sition—he, by the exercise of 
his own high intLllectual and brilliant gifts, goon be¬ 
came distinguished amongst his compeers, and he w.is 
selected by Moleschott to be his assistant in the 
university He also acted as assistant to Prof M 
SchifT in Florence 

Before coming to stud\ under Ludwig in the early 
’seventies of last centun, Mosso had nlreadv pub¬ 
lished his well-known researches on the movements 
of Che CLsophagus, arfd detennined in the dog the 
weight that could be lifted in the process of swallow¬ 
ing an olive-shaped ball (187a) In fact, the study of 
movements of all kinds always proved to him a fa*^- 
cinnting and fertile subject of study At an 
early p^od of his career he made observations 
on the movements of the Ins, and he attributed 
part of the change in sue of the pt^l to the filling ot 
the blood-vessels of the membrane itself Ludwig set 
him the problem to study the peculiarities of the move¬ 
ments of the vascular wall as they can be Inferred 
from the results of the perfusion of blood through an 
excised organ, such as the kidney, a method which 
already had yielded such brilliant results In other 
(tfgans His results were published In 1874. 
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Another subject of study was piethysmo^raph> A 
Fick previoubiy hud used a ptetnysmograph ui study 
variations in iue volume of an organ Niosi^o, under 
Ludwig’s direction, modified this apparatus, and made 
an elauorate stud) on the alterations of the volume of 
the human limbs under various conditions, mental and 
physical, or v^ith intellectual work, for the volume of 
a limb does vur) with mental work, as Mosso con¬ 
clusively bnowcHl Later on, years after his rclurn to 
Italy, in he published his famous paper on 

ap|)lication of the balance to the study of the Liriula- 
tlon in man fie constructed a balance so subtle that 
when a person was extended on it und delu itil\ 
poised, mental work caused the head end to descend 
from on nflluK of blood towards the brain 

Jn 1876, after his return to Italy, Mosso bcctimt 
professor of pharmacology in iurin in 1880, when 
Moleschott wub culled to hll the chuir of ph)siolog} m 
Rome, Mosso succeeded his old teacher as prutessoi 
of ph>siology In Turin, a post he held with the hight st 
distinction until his dtath louring the last few 
\ears illness inc ipacitated him from working in his 
laboratory, a matter of the ncutest mental anguish to 
one whosi untiring bruin had ever new problems to 
Investigate und solve 

Ihc fact that in search after health he w is able to 
devoU hiH enforced leisure to the stud\ of the rtsiilt 
of excHvutions made in Sicil} und, ubovt all, m Crete, 
was some comiicnsutioii He has left behind him a 
standard work on prehistoric anthropulog) in his 

Palaces of C'rete," published in English in 1007 
His first labor dory was in u convent, but hts Imund- 
Uss activitv, productiveness, and the increase 111 the 
number of scholars, as well the growing impiiri- 
incc of his subject, led the Government to provide him 
with a palatial hborators, one of the tinest, most 
artistic and aesthetic and btst equip|)ed m Furop< 
In 1882 dong with Prof Emery, he founded the well- 
known “Archi\os itiUienncs du Biologie,” 111 which 
manv of his now classical investigations were pub¬ 
lished Thi first volume contains, Hi/yai/eru’s article 
on the bliKKi platelets, and that of Mosso and Pilli- 
t.ini on the movements of the bladder His unnialled 
activity found vent in manv directions in phvsiologv , 
nor was this all He was elected n senator, md ofun 
travelled to Rome to Monte Citono to attend to his 
parliamentarv duties, returning at night to under! ik< 
nis more academic duties m Iurin luxt morning 

Ihe phvsiologv of respiration earlv, and indeed con- 
'"untlv ottupiid his ittcntion He studied thi rtli- 
tions between dxlominal and thoracic movtnunts in 
1878, periodic respiration, Chevne-Stokes bre ithing in 
t8S6 He had a special laboratory in the R< ginn 
Mnrgherita hut on the top of Monte Kos 1 
metres above sea level, for the study of life it high 
iltitudes, and the results of his prolonged and arduous 
labours he published in his ** Lite of Man on the High 
Mps,” which was translated into English in 1898 
\s human beings cannot live much more than two 
months at a time in these altitudes, he had n fullv- 
oquippcd laboratory erected on Cold'olen at 3000 
metres, w here much physiological, ph>sical, and 
biological work was done 

In hjR "Oiagnostik dos Pulses'* (1879) he made a 
careful study of the pulse, and in 1895 he invented 
his sphygmo-manometer for the study of the blood 
pressure in min Amongst the most interesting of 
his studies on the circulation are those on that of the 
brain ITie temperature and psychical activities of 
this organ he studied In 1894, and the researches 
formed part of the subject of his Croonlan lectures In 
iSqs, 

Perhaps his work best known in this country Is that 
on fatigufr-translated into French, German, and 
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English—as studied by the use of his ergograph, a 
most valuable contribution, written with a diarm uf 
diction that one rarely finds in physiological memoirs 
Mosso was n master of htv U, hipp) in his phriiseologv, 
wide and catholic in his literal tastes, \ keen and 
loyal admirer of the poets of his beloved Italy Ihe 
bust of Dunte was always present on his laboratory 
writing-table His interesting work on L^i Paura ” 
('* Fear ") was also translated into English Amongst 
hifl other popular writings arc * L'Educution physique 
de la jeuncsse," “ Les Lxcrcises physiques et le 
d^veloppement intellectuel/' and ‘ Maieriahsmo et 
Misticismo " 

Amongst his chcmicnl investigations the best known 
ire those on ptonuimeb (with tiuarcsthe, in 1882), and 
the discovery of the tluorcscenl serum and the power¬ 
ful toxic venin—W'hich hi uilled ichtliyoUivin—which 
occurs in the bliHid of the Munnidex, such ns the 
conger eel 

In Angelo Mosso the world loses a gnat and dis. 
tinguish^ physiologist, who was beloved b\ ill who 
knew him, was venerited by his pu|>ils, and 
by his work, both in its Lhei>reticnl and its prnc- 
Mcnl applications, secured for himself a reputation as 
an investigator and expositor such as to pintx him 
alongside that illustrious gahxv of h^ counlrvmen 
who have added so much to thi domain of natural 
knowledge 


Jblh^ TlNNEin 

n'^IIE unexpected di.ith of M Julcb lanncrv on 
November 11, at the age of seventj-two, will be 
sincerely rtgretied by a mutli lu’gcr tirilc of admirer^ 
than he would have anticipated He Im. longed to a 
type of mathematician which is not too common, bi*- 
CHUse he was at the sanu linn nn origin'll thinker, a 
successful ttaiher, and a writer endowed with an un¬ 
usually clear, brilliant, and attractive sivlt 

In England, at any rate, he is prohabh liest known 
by his mathematical lext-b<K)ks Of these, tin 
Lemons fcur F\rithm6tique " is a masicrpiict in its 
wuj, combining rigour of method with a clnrming 
lucidity and ease, thi Trutc sur Li ihisirie dt^ 

fonctions olliptiuues" (written in conjunitiun with M 
Molk), IS one of the best works on the subjiir suited 
for a beginner, while the value of his IntMxluctiun 
A la thdone dcs fonctions” is shown bv the fact th it 
a si-cond and revised edition has recentI\ api^eired 
lannery W'us ehsentially an arithmetician, and one 
main object of his work on funition-thcorj is to show 
that (ns Oirichht asserted) all its results tn deduiiblo 
from the notion of 'i whole number \ more |jhiUi- 
sophicnl work, dealing with the same el iss of ideas, 
is his “ RAle du nombre d ms les sciences ” whiih he 
appears to have regarded as his greatest work X** 
might be exacted, he took a part m the controversus 
aroused by Cantor's invention of tr/insfinitc number^ 
M Picard, m announcing the death of their col¬ 
league to the Academy of Sciences, referred m appre¬ 
ciative terms to the notices of mathematical works 
and memoirs contributed by Tannery to the Buihtiu 
des Sctetiee^ math^maUquev He said — ”Ellis ne 
sont pas toutes sign^cs, mats on ne pout s’\ tromper, 
car elles portent sn marque si personnclle En les 
r6unissant, on aurnit un tableau fidHe d'une pnrtle 
importante du -mouvement mathiknatique dans ces 
vingt-clnq derni^res ann6es ” 

Tanneir's last official post was that of vice-principal 
of the Higher Normal School, and he was elected an 
Academician In 1907 M Picard bears witness to his 
amiable, witty, and engaging character in private life 

G B M 
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NOTES 

Sir J J Thom«on» F I< S » hai be«n elerted a corre* 
■ponding member of the Berlin Academy of Sdenoei 

Thb principal truiteet of the BrltUh Muieum have 
appointed M( Walter Campbell Smith, of Corpui Chrivti 
College, Cambridge, to an asslstantshlp In the mineral 
department 

Prov E P m Sura (Rome), Prof E G Warburg 
(Charlottenburg), Prof J H Poincard (ParU), Prof 
Alexander Graham Belt (Washington), and Prof P N 
Lebedew (Moscow), have been elected honorary members of 
the Royal Institution 

fiiB sixth annual exhibition of electrical, optical, and 
other physical apparatus, arranged by the Physical Society, 
will be held at the Imperial College of Science, 
Imperial Institute Road, South Kensington, on Tuesday, 
Dect^mbcr so 

At thL request of the council of the Royal Society of 
Arts. Sir Edward Grey, Secretary of State for Foreign 

AfTalfR, authorised the transmlssKm of the society's Albert 
medal to his Majesty's Ambasaador at Paris for its 

prem ntatlon to Madame Curie Sir Francis Bertie re¬ 
ceived Madame Curie at the British Embassy on 
November 3^, and handed to her the Albert medal, tell¬ 
ing hfr that he had been instructed by the Secretary of 
State to present it to her on the part of the Royal Society 
of Arts In recognition of the services rendered to the 
world by her discovery of radium, and adding that it gave 

him great pleasure to be the medium of carrying out the 

wi«jhe« of the society 

In view of the candidature of Madame Curie for 
membership of the Pans Academy of Sciences, great 
Intrast attaches to the discussion at the last monthly meet¬ 
ing of the central administrative committee of the five 
French atademles, on the admission of women as members 
of thi. Institut do France According to the Paris corre¬ 
spondent of the Ttmts, the committee was unable to agree, 
and it was decided, finally, that the question should bo 
remitted to the administrative committees of the vartoue 
academies, that their decisions should be considered at the 
next sitting on December 38, and that the whole question 
should be then transferred to the plenory trlmcstral united 
sitting of all the academies on January 4 It may be 
mentioned hero that Madame Curie has just been elected 
an honorary foreign member of the Stockholm Academy 
of Sciences 

The Vienna correspondent of the Times slates that Mr 
Alton, of the Radium Institute in London, has bought 
from the Austnan Ministry of Works, on behalf of Sir 
Ernest Cossel, 1 gram of radium for the sum of nearly 
15.000I The radium Is a gift by Sir Ernest Catse) to the 
institute, and Is Intended for use in cancer reoeorch One 
half of the gram Is now being tested at the Vienna Radium 
Institute, and wlU be sent to England next mondi The 
other half Is being extracted from the pitchblende at 
Joachimithol, and Will be available in three or four 
montbs Mr J. Gifford, of Chard, Somerset, has 
announced to P^nce Alexander of leek, chairman of the 
yfeekly Board of the Middlesex Hospital, his intention of 
planting 40 milligrams of radium to the cancer research 
laboratories <^.that Institution for the prosecution of tbeir 
Investigationf uAt current rates this quantity of radium, 
weighing approximately one seven-hundredth of an ounce. 
If wort|i about -6 oq/ 
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Thi following are among the lecture arroogemeDts ifi 
the Royal Institution before Easter —Prof Sitvanus P$ 
Thompson, a Christmas course of six Illustrated lecturef 
on sound, musical and non-musical, a course of experi^ 
mental acoustics, adapted to a juvenile auditory, Prof^ 
F W Mott, SIX lectures on heredity, Dr A £ H Tutton, 
three lectures on crystalline structure mineral, chemical, 
and liquid, Dr M Aurel Stein, three lectures on explora¬ 
tions of desert sites In Central Asia, the Astronomer Royal, 
Mr F. W Dyson, three lectures on recent progress In 
astronomy, Dr P Chalmers Mitchell, three lectures on 
problems of animals in captivity, Prof. Arthur Keith, twO 
lectures on giants and pygmies. Prof W A Bone, two 
lectures on surface combustion and Its Industrial applica¬ 
tions, Sir J J Thomson, tlx lectures on radiant energy 
and matter The Friday evening meetings will commence 
on January ao, when Sir James Dewar will deliver a dis¬ 
course on chemical change at low temperatures Succeed¬ 
ing discourses will probably be given by Prof W' H 
Bragg, Mr A E Shipley, Prof H E Armstrong, Prof 
Jean Pemn, Prof Karl Pearson, Mr J H Balfour- 
Browne, Sir David Gill, Prof H S Hele-Shaw, Sir J J 
Thomson, and other gentlemen 

An important question with regard to the distribution 
and occurrtneo of the various species of tsetse-flies in 
Africa is to what extent the areas infested by them re¬ 
main consLOnt It has long been known that in a given 
tract of country certoln parts harbour tsetse-flies, while 
from other parts they ore absent, but of late years an 
impression has gro^n up that these areas are liable to 
change, and that the fly is spreading Sir Alfred Sharp*, 
In a memoir on the habits of Giosniia mofsiians in 
Nyasaland (Bulletin of Entomologlca! Research, vol 1 , 
part HI), IS of opinion that fly-areas do not alter their 
limits to any appreciable extent He tutes, however, 
that within the area, fly may sometimes be found In one 
part, sometimes In another, and in very variable quantitv 
at different times He believes that the numbers of the 
fly depend largely on the season of tho year, but also on 
other causes Impossible as yet to deflne On the other 
hand, Mr P E Hall communicates to the same journal 
some notes on the movements of G morsitans In N £ 
Rhodesia, and Indicates on a map a number of areas 
which, to the best of his knowledge, were clear of fly 
up to 1906, but are now fly-lnfested This conflict of 
opinion (perhaps more apparent than real) shows how 
urgent Is the need of systematic Investigations by expert 
entomologists upon these and other questions relating to 
the bionomics of tsetse-flies 

In the Philippine Journal of Science for June Dr R B 
Bean, of the Anatomical Laboratory, Manila, reports the 
discovery of a living specimen In the Island of Luson 
which he believes to bear close relationihip to the PaUeo- 
lithic type represented by 4 he Neanderthal skull The 
massive lower jaw with its square ramus and reotdlog 
chin, the low cephalic index (73*68), heavy brow ridges, 
rounded orbits, large nasal apertures and high natal Index 
(loo-s), combined with small stature (1568 cm), muscular 
fraide and short femur, all appnsimater tola form tlmlltr 
to that of the antediluvian man of Europe, Homo hMet^ 
bergensis Dr Bean In the same isoue of the Journal 
eontlmtes his study of the racial anatomy of the people 
of Toytay, dealing here with the woindn, wbooi ha finds 
to be more primitive than the men, and closely resembling 
the women of Siberia The Blend type Is largely primitlvo 
In charpeter^ and the Auitrolold vari^ comes .betwesn (be 
Iberian and the primitive 
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, fifit port «f the Journal of the Royal Anthropo- 

luUtiite Ifr W.^ Crooke ditcusaea the origin of 
trihat^X^JpMa and Mahrhttai, the warrior trlbn of Indm 
Ha (denUflaa among the former a conriderable Intermixture 
40f Caniral Aslan blood denved from the Hun Invasions 
^nd ha holds that thcv constitute a status group developiKi 
from a atock of which the lower grades are now rep c- 
sentcd by the Jats and Gujars of the Punjab Thi 
Hahrattas he also considers to be a status group developed 
from the Runbi tribe, and now claiming affinity with the 

K ts He questions the validity of the suggestion that 

'achycephallc element in southern India Is the robuli 
of emigration of Huns or Scythians under pressun froni 
(ha Aryans It mav be more reasonably acrountod for 
by a prehistoric movcmuit of raers from the west ehh4.r 
by The land route of in the course of commerce which 
existed with the l^uphrates vallev from u very e'lrl} 
period 

Our note In Nature of November 34 (p 114) upon the 
suggested Inversion of the expression ** thunder and 
lightning " leads another correspondent to point out that 
the phrase " anlmdls and birds," inadvertently usid on 
the same page is open to the objection that It suggi st« 
that birds are not animals He proposes the term " beasts, 
birds and fishes " as comprehensive and suffictenth 
distinctive 

Dr R Horst has favoured us with a copv of an 
account of a new species of perlpatus (Parapenpains 
lorentsi) from Dutch Ntw Guinea, published in \ol wxii 
(pp 217-8) of Notes from the I evden Museum The 
aperies, which Is fortunately represented by a male and a 
female, is of Interest as filling a gap in the distribution 
of the group The two specimens were disco\cnd in 
moNH on Mount Wiihmann, at a height of between quoo 
and 10,000 feet In colour the new species is dark 
greenish-blue, becoming somewhat paler on the undi r Mdt, 
and with a median central row of small whitish spots 

When Dr J Huber succeeded Prof F A Gocldi as 
director of the Museu Goeldl (Museu Paraonse) in March, 
1907, the opportunity was taken of reorganising tho stuff 
of that Institution on a new and Improved footing Ihese 
changes, as well as the general progress of the mustum 
are recorded In the reports for 1907 and 190K, which 
form the first portion of vol, vi of the BoifUm do Museu 
Goeldi^ which, although relating to the year 1909. his 
only ]ust been published The xoologlcal gardens attached 
to the museum, which are largely devoted to the exhibition 
of the animals of the country, appear to be in a thriving 
^ndltlon, having received a large number of accessions 
during the period under review 

Tub pharyngeal teeth of fiohes form the subject of an 
article, by Colonel C E Shepherd, In the November 
number of the Zoologist These organs, except in the 
case of the wrasse and carp groups, have, according to the 
author, received but scant attention at the hands of 
naturaHsta After referring to their different structural 
types, Colonel Shepherd expresses the opinion that phar}n- 
^al teeth are preibably the chief masticating organs, as 
they are undoubtedly in carp and wrasse Fish-eating 
epecles, which ewdllow their prey whole, would have the 
of the gastric Juice facilitated if the bodies of the 
ffshea swallowed had the scaly coat broken by means of the 
phaiyogeal teeth These teeth also assist m working the 
food down into the -osaophagus 

local pearl and peaiiihell fishery forms the sub- 
'jec^ of aa article by Mr A Scale in the July number 
(voL y:; Ho n) of the mUpphtE Jonmal of ScUnkt Two 
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species of pearl-oyster are found in Philippine waters, the 
valuable gold-llp, MargortUfera maxima, and the less 
precious Mack-Hp, Af margantifero With the exception 
of thoie used in a factory at Manila, which la capable of 
turning out about 6000 gross of buttons per month, and 
consumes about 300 tons per annum, all the sheila are 
exported to Singapore or Europe Although almost the 
whole area from SIbutu Passoge to Basilan Strait and the 
south shore of Mendanao is a potential pearl-bank, most 
of tho banks have been over-fished, and it is now difficult 
to find productive ones One bank was recently found in 
which all the shells were dead, and so corroded as to bo 
valueless, The fisheries afford a fair yield of pearls, 
although much less than the Ceylon output, which comes 
from a smaller species, with shells of Httle value On 
the other hand, some of the finest known pearls are the 
product of the Sulu fishery Ihe Japanese are producing 
pcorls, although not of go^ shape, by introducing foreign 
objects Into the oysters, and the author states that within 
the next few years it will be possible to produce perfect!) 
spherical pearls of good lustre 

To fhe Proceedings of the U S National Museum, 
No 1778, Messrs Fverman and I ntimer communicate the 
first complete list of the fishes of the Lake of the Woods 
and neighbouring waters, so far as at present known 
Although the Lake of the Woods, which forms the re¬ 
ceptacle for the waters of Ralnv Rivtr, lies mainly in 
Ontario, its southern border is situated on the northern 
frontier of Minnesota, and therefore belongs to the Uniteti 
States On account of the recent treat) belWLin Great 
Britain and the United States which provides for the 
federal control of the fisheries in these waters, an account 
of their fish-fauna is a matUr of some importance at the 
present time The fisheries In the Lake of the Woods, 
which arc carried on by means of nets, are of very large 
economical value, having yielded in 1909 a total sum of 
42,193 dollars, of which 28,0^1 pertained to the United 
States and 14,143 to Canada In 1894 the total value was, 
however, as much as 81,337 dollars The most valuable 
product is the great lakes sturgeon [Acipenser rubinitidus), 
which formerly swarmed in Lake of the Woods, and in 
1893 yielded no fewer than 26,000 dollars, although of 
late, like that of the rest of the fishery, the yield has been 
much less During the Inst few years a slight increase in 
the catch Is, however, reported, but this may be due to 
closer fishing 

In connection with the preservation of localities where 
rare plants or special plant associations are found, atten¬ 
tion is directed to a paper, by Mr A R Horwood, on 
the extinction of crvptogamlc plants, published in the 
Transactloas of the South-Eastern Union of Scientific 
Societies (1910) The author discusses the numerous 
factors that lead to the extinction of plants, and presents 
the results of special inquiry with regard to Ireland, 
where perhaps the moat destructive factor is the collector, 
who in the soutfwwest counties raids the ferns Trichomanss 
fodicmns artd Oomunda rogaUt 

In the Victorian Saturalut (vol xxvi! , No 6) is pub¬ 
lished a report by Mr J W Audas on a botanical expedi¬ 
tion In the Victorian Alps, and a Ust of plants recorded 
from l 3 ie tllstrict that has been compiled by Dr A J 
Cwart Out of 334 sj^es, onc*thlrd belong to the three 
famiffes CoinpOBitv, Legumlnoss, and Myrtacew, while 
the families Saadfrogaoea arid Encaoem are only reprt- 
senti^ by Bauora tuhtginosa and Ganhhsrta hifpida, a 
single gentian, GsnfiaiM saxosa^ is found Tbe one 
eAdetntc |Ham H k bushy UUate, Wettnngia senifolia 
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\monf{ the plants observed by Mr \udus about an altitude 
of 5000 feet were the shrubs Enostemon myoporoidcMt 
ilLUchrysum roimarmi/oJium, und Kuncea Afuefteri, mar 
the summit of Mt Hotham he found the ffrass-hke 
umbtllifiT. \ciphylla jf/acia/is, und a tufted t^rophylli 
ScUranIhua htfiofU$ 

Mr r P Stebdjno presents in Forest PnmphUt No 15, 
published bv the Ciovernnunt of India, a note on the 
preservation of bamboos from the attnt.ks of tht bniuboo 
bMile or “ shot-borer ” 1 he di struciivencss of this insect, 

/)iHodrri4jr mmufiu, mav be f^uufjed from the fact that 
bnmboos f^oncrallv last in India only for a vear or el^htoin 
months i. oopf ration b( tween the author and the Indian 
leliffraph Department has resulted in the evolution of an 
• fTictuul mi thod of treatment, which ronsists in soaking 
the bamboos for five days in water, whin they exude a 
gnlatinous substance, and then immersing in Rangoon 
oil for fort>-eight hours fhi. object of the bulletin is to 
rnord th( experiments undertaken and the results, show¬ 
ing that ihi nil has ifTectually pn served bumbook treated 
m i()04 up to the tune of writing in 1909 

1 ME 4 grfrf 4 ?liira/ Journal of UrtltMh hast Africa recently 
to hand (\ul iii , pari i ), contain^ a sliort article b> Dr 
Kofbker on native methods of fishing in rchiiion to (he 
Incidence and dissemination of sleeping sitkiuss Pish¬ 
ing IS attendfal with grave d mger to all iniives In the 
MiiniVv wheresir Gfosjina palpalts Is found Scvi rat dia- 
irirts where formerly n lurgi population of fisherimn dwelt 
ire now uninhabited as 1 n suit of the disi im Among 
remedi il nuasures, the distruition of thi thin strip of 
bamlioo ian»*s along the whole coast-hne Is retommuided 
In iinoilier arliilc Mr MuiDonald urges the udvantages 
of m lue as a trop for export It can b( grown riadilv 
and (t roiiipurritivelv low tost over a larg* irr a of the 
Muintry, and, so far, it has not been infrxttd b> any 
V riousi) destruitivi pest Railway rates to the coast 
Ivmg now much n duced, it becomts possible to si nd tha 
mni/( to Gn it Britain or to the Continent, where the 
dininnd is practically unhmittd 

A TABIE Is given I11 a recent issue of the Journal of 
4 gricuBupe of South Australia (vol xiv , No 1) showing 
how the use of fertilisers for cere tis has imreasrsl during 
the past thirteen \ear» From 1898, the first ^car given 
m the table, to the current year the increase has been 
continuous, some of the figures ore os follows — 


Ymr 

Quaniily of 
maiiiirv uwJ 

Tonx 

Are* nf cereal 
mip majiurad 
Acren 

1898 

la 500 

350,000 

1899 

16 SCO 

350000 

1007 

61 000 

I 366 400 

1908 

6s,000 

1,456,000 

1909 

76,500 

3,100 000 

1910 

87,000 

3 , 320,000 


A few soil analyses are recorded in another article, from 
which It appears that the soils are very different from oiir 
own The nitrogen varied from 0-026 to 0-091 per cent , 
the phosphoric acid from o-oio to o 045 per cent, and tt\e 
potash from 0-044 to o-8a per cent All these values are 
much lower than In ordinary English arable soils 

Tint Natal Museum has Issued a catalogue of a collec¬ 
tion of rocks and minerals from Natal nnil Sf^ululand 
arranged strati graphically by Dr F H Hatch The 
specimens were collected by Dr Hatch during the winter 
months of 1909 Beginning with the oldest rocks, the 
order of arrangement is —<i) metamorphlc rocks, Swaxi- 
land systtfA, (2) granites intrusive In the metamorphic 
j‘ocks of the Swaslland system, (3) Waterberg or labie 
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Moi^ntoln sandstono, (4) rocks of the Karroo system 1 
(5) surface deposits 1 he collection of Kpeclmdns U a 
duplicate of one which Dr Hatch proposes to present <td a 
London museum 

]h n paragraph upon the reientlv discovered Ire-cave 
near Obertrnun, Lpper Austria, which appeared in 
Natloir of Oitobir ij (p 469), Prof F bugger was 
described on one of the explorers of the ravi Prof f^ugger 
asks us to state that he has not yet personally examined 
the cave, and that the Information he kindl) sent at our 
request wus provided by H< rr Alexander von Mdrk, who 
took part m the exploration of it The dMcovcrers and 
first explorers of th« cave wire, according to reports in the 
I Inz newspapers, Herreii J Lahner and Kltiu.{ (I ina), 
J Poliak (Wcis), I Bock ((iraz), A v Mork (S ilzburg), 
and L Kranl (Budapest) 

Messrs Outes and Bi^ckinc. have added notabi) to the 
dtscuNsion of the fierraz cocidas of the Pampas beds of 
Argentin 1 bv publishing photogruphn of thin sections of 
the debatable materials (* Sur la structun dei scorles et 
* terrps cuites,*" Eevtsia dfl Museo dc la Plata, vol 
xvii , p 78, September) Si-orlac are figured from Monte 
Hermoso which are undoubtedly of volconlc origin 
Ihesi are contrasted with the fragmental earths, which 
contain, however, voUanic particlts Whin these e'lrths 
are subject!d to the action oF fire, thev show fiuldal struc¬ 
tures und a glassy ground between the surviving frag- 
mentK and crrtainlv do not rrm mblc the alleged 
“ terres emtes " selected for com|)ariKon True burnt 
e'lrths 'irc formed during agricultural operations ncir i i 
Plati whin thi Hcttlers wish to clear their ground h\ 
burning the $urfan -vegetation, und these nre of the glassy 
type It is urged, then fore, that the andesitic sconce 
which occur in the e irths of the Pampas beds ennnot be 
regarded as products of sup^rficiul burning Tile pi tro- 
graphic argumi nt is immensely strengthened bv the 
illustrations ind tin ir production, if we 111 iv judge from 
n quotation inndc bv the autnors, seems due to certain 
remarks published in Nature In ujog (vol Ixxx) p S 3 S) 

In the September Bulletin of the American Oeographu'll 
Society, under the title of “ Noten on Ihi Description of 
laimt lorins—I Prof W M Davis n turns to hi^ 
attack on tlu empirual * method of description In a 
criticism of threx? recent geographical papers (German, 
Italian, and hnghsh) He urges that it is ultra-con¬ 
servative *’ to udherc to the empirical method when “ the 
whole trrnd of modern ph>sical geography is toward the 
use of explanatory description ** It mav be replied, how¬ 
ever, that while the new “ terms of origin " can be some¬ 
times used with good effect b> a physiographer of Prof 
Davis*■ experience and lonhdence, they might be more 
mlileaffing than any empirical description if emplo}ed 
wrongly or applied without sufficient warrant It is not 
every traveller who could be trusted with the use <il 
“mature insequent ravines,” &c , as desired by Prof 
Davis In his “ Notes ” 

The November Issue of the National Geographic 
plagasme ront;iins tbirtv-nme photographs In colour, which 
Is the largest number of coloured plrtures ever published 
in Q single number of the magazine These illustrations 
all deal with life and scenes In Korea and China, and 
together provide an excellent means of picturing the habits 
and customs of these Eastern peoples The article which 
is illustrated by these pictures Is by Mr William W 
Chaplin, who shows an Intimate acquaintance with the 
countries he descri/ies, and he also took the photographa 
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from which the picture* were mode Mr (auy K MItrhill 
contributes a well-illustrated paper on a ** New Source of 
Power/’ In which he deals with the extensive bi^ls of 
lignite in the United States The State geologists hn\e 
estimated that the lignite deposits In the United Stntis. 
exclusive of Alaska, amount to 740x10* tons, of whirh 
fully one-third belongs to the public lands Ihe total arpn 
underlain hy lignite and sub-bltumlnoua coat- coal miwtl) 
of little, if any, value in steam plants, but of grt. it eOici- 
ency In gas producers—is 346,24^ square miles Thi I S 
Cfcological Survey fuel tests have showed that whil coil 
is made Into produn r gnn and then used in a g is engint n 
has from two to three times the efflciencv t1i.it it hns 
when burned under n steam boiler in the ordlnnr\ w i\ 
Moreover, the experiments showed that ligiuti, whuh is 
useless for steaming purposes, can be usisl most currfNs- 
fully in the gas prudmer Other artiiliw in thiH iHsut «( 
the magarme are “ Kboo, n I ibennn (jome,'* b\ Mr 
(■ N Collins, the “ Pest of tnglish Sparrows,” b> Mr 
N lleurburn , and * The Mlsibtoe,” b\ Mr W f Hr i) 

Ttrp remarkabli Kenes of earthquakes that cecum d in 
Muskd In September, i&X), 1* described in i valuable p'lpt r 
by Mr Lawrence Mortin (Hulletin of the Geol S<h of 
\meriCtj, vol XXI , iqio, pp "^3^^406) Phi first known 
shock <Kiurrf?d on Srpt(.mber 3, the last on Siptrmbcr 21) 
In these four weeks there were four, possiblv five, world¬ 
shaking earthquakes, and several hundred minor shocks 
The strongest of nil was tin sciund great slunk of 

September ro It disturbed un art i of probublv not ftwer 
than 4^3,000 square miles, and produced wahr-wivcs m 
I-ake Chelan, Washington, which Is no irlv ijcki niilis 
fiom the origin Shore-lines were r iisi*d as mmh is 

47* feet, and diprcsscsl 5 bet or more in ^ akutiit Ihi\ 
and new reefs wore uplifted Sen waves 20 or 10 fei t 
high swept the shores Ihe Muir Glacier subsiqiic nll\ 

retreated eight miles In us munv \eurs, while otiu r gl'uurs 
wera subje^et to brief spasmodic advances But though 

the earthquake r inks among the greatest that hiive viMti cl 
the Amenian Lonlineiil, there was no recorded loss of life 
umon^j the twentv thousand inli.'ibit.ints of the disiurbid 
area, while the distruction of propirti was inslgnihi’int 
This immunitv was no doubt, due to the fact tint the 
people livisl in tc nts, log cabins, or low' frami biiiklings 

In B^rgens Musetunx Skrtfter Ny Baikki , Bd 1 
No 1, Dr A Appellbf, of the Bergen Museum, chsiriljes 
the Investigations on the life-histor\ of iht ronimon 
lobster, upfin which he has for a number of wars been 
engaged The monograph (” Unlersuihungen blur dm 
Hummer ”) contains also a summary of previous work on 
the subject, and, as a whole, gives the best 11 count of our 
knowledge of the natural history of the lobster which is 
at present avnllable With regard to the migrations of the 
animal, Dr Appellof, basing his opinion chieflv on the 
result! of marking experiments, concludes that Ihi lobsUr 
Is a stationary animal, and remains in a vtry rcsincied 
area for many years, undertaking only short migrations, 
a conclusion which is of great importance when possible 
schemes for stocking a fishery bv means of artificial rear- 
' ing of lobster larva are under consideration 1 he. author 
considers that the probability of increasing thu bupplN of 
lobsters on the fishing grounds by means of artifiiinl 
hatching, combined with the rearing of the larvw until 
they reach the bottom-haunting stages, is vei^ gnat, ind 
refers to the successful rearing experiments carried out by 
Mead in the United States The monograph Is niuslrated 
by a series of plates showing the various stages of devilop- 
mnt of lobster larvic 

HO. 2145, VOL. 85] 


Wr have received from Mr A Ghoso a loiter with 
reference to the review in Nature of September sg- (p 
406) of his paper on “ Manganese-ore Deposits 6 f the 
Sandur State '* Mr Ghose points out that the Indian 
outputs of manganese ore were quoted incorrectly ,> our 
reviewer regrets the error, and supplies the correct figures 
as follows —Production of mang inrse ore 111 the State of 
Sandur during 1908, 33,413 tons, during the quinquennial 
period 1904-8 (four vears), ^0,873 tons Production of 
manginese ore m the Prebidenr\ of Madras during iqo8, 
118089 tons, in the quinquennial |h nod khH-H, snt84S 
tons ProduLtion of nuing innsp ore m the wholi of India 
during tqoK, fi8^ I'ts tonh, in the quinquenni il period 
1904‘-H, a,54^i7'^ f*^ns J Ik produi tion of Sandur U 
therefore a little more than 3 per cent of the whok out 
put of India 

Tiik metoorologiial chart of thi North Atlantic, for 
December (first issue), published by the Mcleorolngic il 
Uommittec, has some inti resting detHils of the two West 
India hurricanes espe nencptl during (October last \ 
lablegram from Havana on October ij stated th it ihf 
barometer was then falling, and lalnr on a destructive 
(\clonc passed over the south of Cubn, and wis ccntril 
bi twi eii there and C uv V\ est on Octobc r i ^ On 
October 17 another storm of gmiler intensity (referred to 
in Tavndon newspapers on October 19) pusN<.*d over Elavain, 
anil thi island of Cubi is reporti'd to have, susi lined th* 
greatest maUriil dniniige in its historv SiNtral sli am- 
bhips were driven ashore bj one or other of thi sp hurn- 
lanes Interesting svnoptlr winthcr rhnrts an ilso givm 
for the period November 10-16 These and thi useful e\- 
plunatorv text indicate the ixisUnce of three high prchhure 
areas, one over the western Amiruaii Stales, inotlipr to 
the, north of Iceland, and a thud which w is grTduillv 
transferred from hurope to the region of the A7orcs Ovi r 
I urope as a whole the wuilher w is driminnled by di- 
pressions developed over Ihe upper portion of tht \llantu, 
betweem the Irihndit niul Xrore« high-pnssurt svstims 

We have received from the Abbc^ T Moreux dirc'etor 
of the BourgeK Obaervatorv (Cher), a revised cell lion of 
his pamphlet entitled ” Introduition to the Melt eerolugv of 
the Future. Ihe Sun and the Pndiition of W* eiher * 

The Ahb^ IS dissalished wilh Iht pn m nt method of fore¬ 
casting wenthe^r for a di\ or two in advance lie pomi, 
to the changes in the sun, which srim to have sone con¬ 
nection with those on the earth, and isks whitlur this is 
not Bomelhing more than a simple (OinndeTue He quote-, 
step b\ sup Ihe prognss made in Iraiing this connection 
from thi lime that Sir W lUrsthel distusscxl thf ques¬ 
tion of sun-spots (Phil Trans iSoi. p 26^). ^nd rapidl\ 
parses in review the labours of Schw ibe Wolf, and sub 
sequent Investigators down to the present d iv, and m in\ 
n ferences are given to the discussions which have ippeoriHl 
in our columns and elsewhere The spettrosropir n 
searches and discovenrs of Sir Norman Lockver and M 
Jnnssen, and the establishment of the Solar Phjslrs 
Observatory at bouth Kensington, are referred to as of 
prime importance, the former marked Iht epoch of ex¬ 
tended observations on tht simultaneitv of solar nnd 
terreatriXl changes, and the Intlcr formed a base for 
similar inquiries In other parts of the world The author 
observes that we have now nn important groundwork of 
operations, and it must be mnintuined nt any price 

In two notes published in the Butiettn Inlernational of 
the Academy of Sciences of Cracow (March and April) 
Dr Const Zakrzewskl communicates the results of 
measurements made by him on the dispersion of metalht 
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Ixidlei in the vJii|»le spertnim Two experimental methods 
•were used i—(0 The author*■ “ elliptic analyacTp*^ deacrlbod 
hj Dr Zaknewiki in 1907, and uaed since with success 
by Herr Volke, ai shown in the papcri this arrangement 
pcovidea a comparatively exact way for the determina¬ 
tion of the refractive Irt^x r and of the Index of extinc¬ 
tion * fttf a metallic body (a) A new scheme ^iepending 
on the use, (or the observation of elttptlcity, o( a con¬ 
vergent pencil of hght, the results thus Obtained are 
esbmated to be correct within 5 per cent of their values 
Illustrative results for platinum, cobalt, and graphite are 
adduced Maxwell's simple equation r* - c^MConst , now 
given up on theoretical grounds, Is found to hold true for 
graphite The second correlative equation, however, 
asserting the proportionality of the product pm with the 
perKxl of vibration In the Incident beam of light, does not 
agree with the observations 

An interesting address on ** Comets and Electrons " was 
■delivered by Prof Augusto Righl to the Bologna Academv 
on June as, and Is published as No 13 of AltualttE 
ictenUfiche (Bologna Nicola Zanichelll, tqio price a 50 
lire) In the paper Prof Right traces the growth and 
-development of ideas regarding radiation-pressure, the 
suctessivc proofs, disproofs, and reproofs of its existence 
for finite ^dlev, for minute solid particles such as are 
believed to exist in comets' tails, and for gaseous mole¬ 
cules, the theory of formation of the tails themselves, the 
clectncal phenomena accompanying them, the escape of 
gases from planetary atmoepheres, the nature of sun-spots 
and allied astrophyslcal phenomena Prof Righi, In con¬ 
clusion, refers to the experiments conducted dunng the 
passage of the earth through Halley's comet, a Urge pro¬ 
portion of which gave rite to no definite conclusions The 
following suggestive remark occurs In the paper —• 

In this connection of the action of radiations on the 
individual molecules of a gas, and hence on the presence 
of gases in comets' tails, there has been once more verified 
th< not uncommon fact that concluiions which are just, 
or regarded as such, are reached only by an asymptotic 
method, that Is, after a series of successive corrections, 
and often, as in the present case, after having completed 
a scries of successive oscillations, fortunately of decreasing 
amplitude, from one tide to the other of the truth " 

A couMiTTEB was appointed about two years ago by the 
Institution ot Civil Engineers to investigate and report on 
questions connected with the use of reinforced concrete A 
preliminarv and interim report has now been issued giving 
Information regarding the conditions under which rein¬ 
forced concrete has been empk^ed In engineering work in 
various countries, and the views of engineers having special 
eapericnce in Its use The committee does not accept any 
re^onaibillty for any of the statements contained In the 
report, and reserves its own views and recommendations 
until later Hence the designer will atilt have to depend 
largely on the excellent report presented some time ago 
by the Royal Institution of British Architects, more 
eapeciaUy as be will find difficulty in extracting definite 
information from the present rep^ The reader Is ex¬ 
pected to compare for himself the various statements of 
opinions contained In afia pages 'Of letterpress Ihe com¬ 
mittee i» Aw engogdd upon tests and inveatigatloni in 
order to enlarge the knowledge at present available, and 
no doubt more definite information and conclualons will 
appear subsequent report 

Mxsaas. Newton and Co have been granted a warrant 
>of appointmedt as opticians to the Ring They have held 
Roy^ warrants for more than sixty years 
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OVR ASTRONOMICAL COLUMN. 

Epmuxats roa Fate's Couet, iqios Bb^l pub¬ 

lishes a continuation of the ephemria for Faye’s cotpet in 
No 4437 of the Attronomische Nechrichfen, the foUowiqg 
la an extract — 


Ephmnefii ish (BerUn M.T} 


1910 


a (irua) 

l(tiw) 

logr 

Iora 

mm 
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6 

3 sri 

+ 3 44 0 
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10 
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+ 3 as^ . 
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■f * 

Kn 
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+ 3 7 I 
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II 

aa 
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9 ^ 9*90 
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II 

a6 

3 43 7 

+ 3 13*3 

0 2401 

' ^ W 53 

. 10 7 

•I 

30 

3 463 

+ 3 * 4*1 

0 2433 

9'^21 

.. 10 S 

This 

ephemeris 

is calculated 

from 

Prof Stron^en's 


elements with a correction AM , and the time 01 peri¬ 
helion Is brought forward by about +891 days, to 
November t 647 (Berlin M T), on observation at feramo 
on November 4 gave a correction of —9s , —a 1', to the 
ephemeris position 

Rxcbnt Hrlwan PiioTOORAPHs OP Halley's Couet — 
Halley's cumet was again photographed with the 
Reyn^d's refieclor at the Hetwan Observatory on 
November 7, q, and ii, and the plates indicate a correc¬ 
tion of +o-am , o', 10 the ephemeris published In N'o 4450 
of the /Ufronomisebe \arhric/ifen, the magnitude Is esti¬ 
mated at about 145 

A telegram from Prof Frost announces that Prof 
Barnard observed the comet (presumably with the 40-lnch 
refractor^ at the Vorkes Observatorv on November ix at 
lyh 17801 (M I \crkes), and found its magnitude to 
be about no, the observed position was 

R A wish 4m a I 3s , dec * — 14® 54' 15' 

From these observations it Would appear that there Is 
a marked dilTerente between the photographic and visual 
magnitudes, and, curiously enough, it seems that the visual 
brightness is the greater iA$tf<momiMche NachfUhtettf 
No 44S7) 

The Total Ecupsr op the Moon on Novrubee 16 — 
Some Interesting notes dealing with observations made 
during the recent eclipse of the moon appear in No ai of 
the Comptes rendut (November ji) MM Luizet, 
Guillaume and Merlin, at the Lyons Observatory, observed 
the occultations of several stars, and found that in some 
cases the disappearances were not instantaneous In two 
cases the star appeared to be projected on the disc before 
disappearing, and in one case contact with the limb pre¬ 
ceded disappearance by three seconds On the other hand 
several well-observed occultations and reappearances were 
quite sudden 

M Montangerand, Toulouse Observatorv, noted that Id 
one case the extinction took an appreciable time, but Is 
two others it was Instantaneous, he alto directs attentloc 
to the apparent unevenness of the shaded disc M Lebeuf, 
at Besan^on, also noted this phenomenon, and describes 
the apparent rotation of the dee^r coloration as the ecHpse 
proceeded The general transparency Af the shadow, u 
compared with earlier eclipses, notably that of April xx, 
1903, also attracted his attention 

M Jonckheere, at the Hem Observatory, was able to 
■ee the pcnumbral shadow, with the naked eve, at 
xoh 3zm , and observed first contact with the shadow at 
loh 57m 5f (M T Hem) He also records that the 
meteorological obeervatlons, presumably delicate, indicated 
a aensible lowering of temperature during totality 

The Proiaelb Ereobb of Radial-vblocitt Detbiimina- 
TiON8«—The radial velocities of Mrt are now being 
measured hy many observera, not almys with ooncordanl 
resufta, ana It bet^es Important that the probable errors 
of such obeervatlons should be InveetigaM and defined 
with every core In a paper In No 3, vol xxzil, of ikt 
Astrophyslcal Journal (p 230), Mr Plaskett deals with 
this subject, baaing his discutsion on exhaustive expaid- 
menta he has maoe at the Ottawa Observatocy. Many 
factors enter the problem, and one of the most importaqt 
is the effect of dispersion. Mr Plaskett finds ttet, eoo- 
trary to expectation, the accuracy Is not inversely prtwr- 
tIonaJ to the dispersion of the spectrograph used, only 
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wait Inpr^ftM of,probable error, My 40 per cent, appear¬ 
ing when the dts^rston la divided ^ three 
in the early-t>pe atara the dlffuaeneaa of the available 
hnea In the ap^rum Inrreaaee the probable error verv 
Mpldly, and Mr Plaikett ii convinced that phyaical rauwi 
in the atar'a atmosphere are contributory to this increase 
For aolar-type atora It would appear that the average 
probable error of a good three-priam detennlnation need 
not exceed ±0-5 km per tec t while with one pr^am 
lo*yo km might be expected In good work It atara of 
an earlier-type apectnim are dealt with, ta to ±11 km 
per aec la a moderate eatlmate of the probable error 
Finally) Mr Plaakett auggeaU that with solar stars the 
greater part of the error accrues from Instrumental causes, 
tne errors of measurement only accounting for about one- 
third or less 

Thi Photoohaphig MaonITUDU ov Stars —In Circular 
No x6o of the Harvard College Observatory Prof F <- 
Picketing dlscuBses the progress made, to July, in the 
establiahment of a meth^ tor determining photographic 
magnitudes and of a scale for recording them 

Tnrce methods h-ive been found to give satisfactory 
results Tlte first dr pends upon the law that sturs of the 
same spectral class have the same colour and his been 
tested ^th concordant results, the following values are 
interesting os giving the constants necessary to reduce 
photometne to photographic magnitudes according to 
spectral class — 


B A F G K M 

-031 000 +032 +071 +117 +168 

Thus if the visual magnitude of a star is s ou and the 
spectrum Is of t>pt, the photographic magnitudi is 
4 69, but if the spectrum is of tne 0 type the photographic 
m^nltude is 5 71 

The seoona method, in which a standard ** polar 
sequence *’ of stars Is photographed on the same plate 
and under similar conditions as the stars to be metuiured, 
has been alread) described In these columns, but it Is 
Interesting to note that the work has been extended to 
stars so taint as the twentieth magnitude, and it is hoped, 
ere long, to publish definitive magnitudes for 1 great 
number of stars in both hemispheres About u,ooo 
measures of aoo photographs have already been made, for 
stars fainter tiian magnitude 14, for which long exposures 
arc necessary, it has been found that this method is not 
so suitable For such stars it has been found that thr 
third method, in which a small circular prism of \ory 
small angle is attached to the centre of the obji^ctivr is 
better, the smell prism diverts a known proportion of the 
light from each Image into a secondary image, and so 
provides a ratio scale Prof Pickering discusses the 
dlfhculHci presented bv the problem, and stales that 
although the results already attained are very hopeful, 
much remains yet to be done 

The same problem is also attacked by Herr E Hertz- 
sprung in No 44j;j of the Aitronomuche Nachruhtm, 
who proposes a tned method in which the density of a 
direct Image is compared with an image, on the same 
plate, pKwuoed when a grating Is placed before the 
objective 

Paom MbnoN of ths Stai B D+33® 09—Whilst 
midclng obaervations of the minor planet 19x0 KU, Dr 
Abett] waa led to suspect that one of his comparison stars, 
BD; + 33® 99 (AG Lei asd), has a large proper motion 
Subsequent investigation and calculations show that this 
proper nsoHod amounti to ^aoayfo>oo4s and -o-34± 
o-oe*. 'Hm nragnltuda of thie star Is 8<5 (dstronafnirrhe 
NachriehUnt No 44^) 


THR NEW METEOROLOGICAL OFFICE 
Thursday, December i. a large party assembW at 
^ the new Meteorological OfBoe at the corner of 
Exhibition Road and ImpmaT rnstituto Road on the Invita¬ 
tion of the Moteorologicaf CbmmltCee. 

The committee was oriMnally appointed by H M 
Treasury In 1905 to control tfie adimiiistration of the 
FafUamentary grant for meteorolofCf Its ihetpfwsivc 
tltfo- Bttle indlcatfon of its responstblllty to the 
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country and, indirectly, to the world at large U consists 
of the director of the of 5 c«, Dr W N Shew, who Is 
ex offltfo chairmsn, the hydrographer of the Navy, Rear- 
Admiral H E Purey Gust, Mr O L Barvtow, of the 
Treasury, Captain J M Harvov, of the Board of Trade. 
Mr T H Middleton, of the Hoard of Agriculture and 
Fisheries, with Sir O H Darwin, F R S, and Prof 
Arthur Schuvter, F R S , the nominees of the Royal 
Society 

The work of the offlcc goes back, in continuity, to the 
original establishment of a Meteorological Department of 
the Board of Trade for the joint service of the Navy and 
the mercantile marine under the superintendence of 
Admiral FitzRoy, the naval officer who, as captain of the 
BtagU, had carried Charles Darwin round the world 
The motive power for the establishment of a special depart¬ 
ment for meteorology came from a marttlfhe conference 
held In Brussels In 1853, In which Lieut Maury, of the 
United States Navy, a well-known geographer and meteor¬ 
ologist, took a leading part The primary object of the 
office was the collection and dlscusHion on an organised 
plan of meteorological observations made at sea, but when 
I-evemtr began collecting dully observ'itions by telegraph 
111 France, riURov Hssoi-lnted himsrif with the idea, and 
in 1S60 he introduced n system of weather telegraphy with 
storm warnings and forecasts which In 1861 wem pub- 
lishiHl In the newspapers 

This line of action evoked a gre'it deal of criticism on 
the part of scientific authorities, and it ts doubtful whether 
meteorology, at that time a bashful d^bufanfe among the 
sciences, has ever been forgiven for so shocking a fattx 
pas Tt IS true that the sj'stem of warnings was continued 
after FitzRoy's death nt the instance of the Ponrd of 
Trade influenced bv several memorials to rarlioment, and 
that in 1879, after the issue of forecasts hnd been dutifully 
suppisssed for twelve \ears in a nport of the council 
then in control of the office, appointed by the Royal Society 
and made up of the great names of Henry J S Smith, 
Warren Do la Rue, F^deric J O Evans, Francis Gnlton, 
George Gabriel Stokes, and Richard Strachey, the follow¬ 
ing paragraph appears —For several years forecasts not 
intended for publication had been daily prepared m the 
office, and the experience thus gamisl by the staff has 
emboldened the council to announce their readiness to com¬ 
mence In April, 1879, the issue to the public of forecaslH 
for the different parts of the United Kingdom,** aod thni 
the iuue has been continued ever since, but the naturuf 
hesitation which men of science feel about publishing their 
conclusions before thev have had nn opportunity of verih- 
Ing them has always overshadowed that side of the office 
work To that circumstance, combined with the frigidity 
with which the voung Hcience has been treated by In r elder 
sisren. It Is probablv due that, while prolonged effort has 
been devoted to the preparation of forecasts twice, or even 
three times a day, for a whole gencntion, and while the 
rule that no forecast shall be formulated Without lirsc 
setting out the data and the grounds for the inference has 
been n^rouily enforced, yet the issue of the forecasts bus 
been leTt practically to the newspapers It seems other¬ 
wise Inexplicable that no general ivstom of distribution of 
forecasts by telegraph should have been adopted in this 
countiw 

FitzRoy died in 1865, and the office became the subject 
of Inquiry by a Government committee, with the result 
that in 1867* the control of the Poriiamentarj grant was 
handed over to a committee of the Rovnl Society, with 
Sir E Sabine, the president of the Royal Society, a* 
chairman At the same time provision was made for 
marine meteorology and weather telegraphy to be 
associated with the work of fully equipped meteorological 
observatories of the first order, six of which were forth¬ 
with ettabllshed, namely, Falmouth, Stonyhurit, Aber¬ 
deen, GlasgoWr Anna^, and Valencia, In addition to Kew, 
whi^ had become the central observatory of the system 

Continuity between FitzRoy's department and the 
Meteorological Dffiee was maintained by the transfer of 
an tfir duties of the department and a number of rfiembers 
of the staff to the new committee Mr T H Babington. 
however,, who toofc over the management of the departm^t 
on FGtxncir's death, was not transferred, Mr R n Srott 
was appointed director of the new establishment with- 
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i aptain II Joynbee as marine* HUp^nnundent Jhe 
olhu ocLUpied the (juarlera ai 1 and a I'arli unent Street, 
bi lonpind to the Hnard of irade, whkh nnomniodaled 
IilzR«\s department, bui to its t ha({rin it was diH- 
|wjhH<,{,sed in J8fi9, and (hi ejertcd toinmirii'e hired 
IK commodatlon for itself in tht form of a residentnl flat 
4)\rr I shop at 116 Vlrtoriu Street 

In ifi75 another Government uunmittip of inqulrv 
<o(i'*tJturid, with tht resull that In 1K77 lh» dintiioii of 
I lie ofluc became tested 111 a tountil apianniwl b\ the 
Ruval SoiiHt\ This lonstitution lustid until loo^, whm, 
ns tht result of a third of inqulrt, thi prisent 

sistini was adopted, under which ilu uflire is iiiini|{td b\ 

I ilirittor with un advi]»or\ lommiitu appointid b\ ihe 
I r(.usiir\ 1 hrnu^^hnut ihi period nf ihr tounul th* olh(i 
oitupi«l the premistM at iiO \ 11 torn Sind, wliith durini* 
itH tenure wns nnunibrn'd 6^ 

Tt cannot be said that the umniil rtj^irdtd the suite of 
offirts which thiv occupied as idt al 'll (omm<K[ation for 
(la Office, but It was jjenernlh Jnmptnd for wail of 
funds, and, ns a matter of prnrtii al politits, the ide 1 of 
new ULLummodution may be attnbubd to Sir H Mixwtll’s 
(ommitfcc of 1003, which pronounced (lit accommodation 
«t Victoria Sirivt to be uiisuJi ible The idvantn^fi of 
housing the office under the same roof n» a post office 
hud long bet n rcx'Ognised, and ilu wish of ihr I’ost Office 
to ha\e a pirmanent stria ture at South Kmsington on 
land which formi d part of tht rstdi of the Commission 
for the Exhibition of 1851 Ic^d, ut ihi suggestion of a 
member of the Meteorological ( ommillec, 10 uii amogt- 
ment bv the Treasury for the committee (o rent from 
H M Office of Uorks more spacious accommodation than 
the> had nl Victoria Street ut prnctically the same rent 
The irrnngement was concluded in Mav, IQ07, and tht 
transfer of the work (o the new prunises was loinpleted on 
Novtmhtr is, iQio T He party on December 1 wub intended 
to gi\i‘ those inten»stcd in the work of the office an oppoc- 
tunili of seeing the new premises newly equipped 

This long introduction is necessary, U^aiise the office 
has now fift\-slx years of history behind it, paused in a 
habitation chosen with a view to the collrction ond dis- 
i ussion of observation! from sea and land During 
that tmii It has been responsible for supphing mctcor- 
ologiiiil instruments to the Navv, the mercaniile marine, 
Its own stations, and recently to colonial Ciovernments, 
and It has bet-ome the controlling centre of more than ^oo 
Htations of various kinds in those islands and in various 
colonies while it has Instruments on more than 200 ships 
nfiont, md 1 in direct communication with nearly all 
Iirt(rs crossing the Atlantic /( has made a vn«!t coliwlion 
of observations from ships in the form of log books which 
fill 500 feet of shelving It deals with about 50 ooo tele¬ 
grams 0 ^en^ In its telegraphic branch The independent 
t xisteni e of the British Rainfall Organisation, founded as 
I private enterprise by Mr G J Symons, u member of 
I itrRoi's staff, exonerates it from dealing fully with the 
^tnrlfitlCfi of rainfall, but for more than forty years it has 
aided the meteorological societies of London and Ldin- 
burgh in the collection of cUmalological data for the 
British Isles, and has gradually become itself a centre for 
ihf compilation of returns from volunteer observirs all 
ov**r the country and from some of the colonics To this 
ioHection is added the published meteorological data of all 
the countries of the world, forming n library almost unique 
of Its kind It has iisu^ publications to (he number of 
about 350 volumes, which, being in the form of Blue- 
books or of unwieldy atlases or charts, are little rend So 
far as the general ^blic is concerned, it appeals to them 
onh through the forecasts which the newspapers are kind 
enough to issue for it, through the storm signals which 
are occasionally visible on the coasts, and through certain 
fishen barometers lupplied to coast sutlons, which are, 
however, mosBv marked with the Initials B T , because 
the official -hi charge was unwilling to recognise as de lurf 
^the dlsncdation 4 a Jacto of the onice from the Board of 
Trade 

Until recently, partly on account of the apathetic 
altitude ofvthe unlversltleii partly because meteorology 
de&ls with British units and other sciences use metric 
units, the education of the poopla in the new science bad 
not ever been begun The meteorolcigy of Danieli and 
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Herschil hod been, in fan, allowed to fall out of the 
educational curruulum, and iis place was taken by sciences 
with which the teachers were theinHclveh acquainted 
In moving their home from Vic (or In Street to South 
Kensington the Afeleorologn j 1 Committee has set itself 
to change all this ihi\ havt sought to secure, with 
what success the public mav now judge, space in which 
their collection of books uid n cords ran be reasonably 
we]] housei], and whiih at iht 4,ime hmr affords an oppor¬ 
tunity to diNplai, for the information of thi public, a 
senes of exhibits winch show what the work of the 
Meteorological OOui his been In (he lust fi/lv tears, whu( 
Its work is now, how it does it, and whit its purpone is 
in doing It Those who h iv< visited the office will agree 
that the id* a of combining a library with a musoum has 
elicited \ery generous sjnipathi from (lu Office of Works, 
and that tht urchiicit of the nrw budding. Sir II Tanner, 
has dealt with thi problem, which Is not without difficult), 
111 n manor r fur whiih admiration Is not too strong a 
term to use Ihi spiie is (x^rhaps a little ovrr full, an 
the library has even now to accommodate part of (he 
working staff of the office in addition to its other require¬ 
ments , but whf n It iM rcinc mbered that rent is still a 
considernrion lo be reckoned with by the commit lee, there 
is, after all, little to complain of 

The office premisi s are mainly on the first and second 
floors of the m w building it (hn comer of Exhibition Road 
and Imperial Institute Road J‘hesc two floors provide, 
besides the librurv and its untc-room, a room for the 
dirertor and rooms for the four supennundents and for 
Ihe director’s setn(ar), n large mom for the clcnciil staff 
and another for the foretist staff, three rooms for the 
marine stah, snd two for the insirumonts staff To judge 
by external appcaranies the whob building might be re¬ 
garded as a post office, but It is not so The ground floor 
and the greater part of the bisement is assigned to the 
post office, but 111 thr b im ment the Meteornlogiral Office 
has spaci which it is hoped nnv pitivide for a printing 
office as well as a workshop A small physical laWalor\ 
la provided on the third floor, the rimainder of which is 
temporanl) miupied by the staff of Ihi Seb nee Museum 
Across IS given (herebv to n large fl it roof, which provides 
invaluable opportunity for the exposure of Instruments for 
the purpORPM of trial md investigation 

The manner in which the committee hove utilised the 
space at their disposal and havi kept in view the oducx- 
ttonol purposes which have been indiuited will be evident 
from the list of exhibits prepared for the parly on 
December i 

In a case outside the doorway is exhibited the most 
recent information about the current weather, based on 
the telegrams riccived In the outer lobby, opposite the 
door of the post office, is a case containing a barograph, 
the rc*rording apparatus of a Tallendar thermograph, and 
of a Dines pressure-tube anemograph, exhibiting t^e con¬ 
tinuous record of pressure, temperature, and wind velocitv 
On the walls of the inner lobby und the staircase leading 
to the first floor arc a sines of frames showing the course 
M the seasons In the British Isles as determined bv the 
weekly averages since 1878 The relation thereto of the 
weekly values of the current season for four divistons of 
the country is shown upon transparent paper, which covers 
the diagrams of a\erage variation Tnese diagrams lead 
up to one which shows how the meteorological elements 
at the several stations in the same district may vary under 
similar types of weather Four frames show the monthly 
meteorological charts of the Atlantic and Indian Oceans, 
and further on is a diagram showing the variation of 
temperature in the upper air on various ocraslons in 1908 
up to 15 miles or more, in juxtaposition with a series of 
photographs of clouds presented tg the office by Dr 
wjr S Lockycr 

The catalogue of exhibits makes reference to a series 
of three cases on the Arst-floor hall Intended to illustrate 
the work of the office under FltxRov at the Board of 
Irade, under Sabine and Scott, of the Meteorologlcfll Com¬ 
mittee of the Royal Society, and under the Meteorolo^ral 
Council, with Smith and Strachey, successively, as chair¬ 
man, but for reasons not given In the programme the 
cases are not yet there, some of the exhibits are to be 
found compres^ Into a single case In the upper corridor 
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The hall accominodatee, however, a radiation recorder by 
Caltendar and a hyeto^aph or rain recorder of Nej^rettl 
and Zambra'a moft recent pattern 

From the hall we pasi to an ante-room provided with a 
counter for the tupply of information of various kinds, 
and leading to the library and museum on the one side 
and to the headquarters of the cierlcal and Inquiry staff 
on the other This room, with the library and the stair¬ 
case, are finished throughout with ornamental woodwork 
In Austrian oak Round the ante-room are glass cases 
for the display of barograms from ships and land station^i, 
anemograms and other records of importance to aero¬ 
nauts, and also cases devoted for the present to diagrams 
prepared in The offire to show results deduced from data 
for the whole globe or for British observatories or stations, 
including the relationships of meteorology and agriculture 
A diagram, newly prepared, showing the distribution of 
rainfall throughout the day for the several months of tin 
year at Kew and Valencia, Is specially noticeable in the 
same room Is the Kelvin harmonic analyser constructed for 
the council to be used for the anal} sis of barograms and 
thermograms A relief map of the Bntish Tsles on (he 
scale of one-millionth, Intended for the central 
being unfiniNhi*d, was represented by a cost of the Lngtish 
section 

On either side of the entrance to the library end mu<ioum 
are square kiosks for envelopes, the faces of which nro 
framed in glass and used for displaying the weeklv sets 
of records from observatories, the records of sunshine at 
ninety-two stations fur a single day of last sumimr, .iiid 
the winter sunshine records of 1900-10 in London, ( im 
bridge, and Kastbourne Within the library, in four (uses, 
are displayed a sines of exhibits in connection with mnniu 
meteorology, the daily service of foreciists and sionn- 
warnings, climatolugicat statistics, and the investigiiion 
of the upper uir Another and larger rase Is devoted to 
the observatories <it Kew and Eskdulemuir hour small 
cases show a new method of representing data for the 
whole world on what Is called n developable globi The 
current daily weather charts of all countries and the latesi 
climatological reports from the British l>ominions at* 
collected together in special cabinets Two gliis^ nsin 
face one as one inters the museum one containK speri- 
mens of the normal instruments adopted bv Ihc oftice (he 
other such examples as the office possesses of the corn - 
spending Instruments of other countries 

1 he library Is divided into six compartments bv book¬ 
cases extending from the side walls In four of ifit com¬ 
partments the books of published data are grouped ru cord¬ 
ing to countries, The remainder being occupiid b> 
periodicals, text-books, Ac The recesscN of three of tlu 
bajs an used by the working staff of the statistical nnd 
library division of thi. office , two are furnished with tabb >. 
for students, and on the book-cabinets near by thi latest 
additions to Ihe library are displayed A few ediuailontil 
exhibits, Iniitern-siides, photographs, &c , including sonic 
valuable sicreophotographs of ctouda from q king haw, bv 
Mr J Tennant, were set on Thursday on one of ilv 
tables 

The library is not large enough to contain all the books 
and documents belonging to the office Accordingly, the 
manuscript records of observations at stations of various 
kinds find a place In the room of the supirintendmi of 
statistics The original working charts of the Diilv 
Weather Service are housed with the files of daily svnehro- 
nous charts of ell kinds in the forecast room, n spacious 
room on the second floor in direct connection by mians of 
pneumatic tube with the Instrument room of the post 
office The series of metcorologlcBl logs from ships, now 
exceeding 13,000 in number, Is housed In the working 
rooms <M the marine staff, the books of data extracted 
from them are in the marine superintendent’s room or In 
the passage near by The stock of instruments is housed 
in the rooms of the instruments staff, while separate store 
roonu are set opart for publications and for observatory 
records These latter are already too numerous for the 
aceommodadon provided The bound volumes of nnemo- 

r is are therefore stored on shelves elsewhere, and for 
time being the eunshine cords are in th^ basement, 
where It U propOKd to construct with them a 13 inch wall 
50 feet In length and 10 feet high 

One of the main difficulties connected with the removal 
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has been the housing of the enormous collection of records 
and documents, the accumulation of upwards of fifty-six 
years llie problem of the ultimate fate of these accumu¬ 
lations Is ono which has now to be faced. 

The new arrangement of the office, which is open to 
the public, has chiefly in view the educational advantages 
whiim a library and museum can afford, but it has anot^ 
object. One often bears a distinction drawn between 
routine and research, sometimes to the disparagement of 
the work of an office Routine work In meteorology U 
really and truly cooperatlvo research, If not it ou^ht to be 
discontinued, for it has ceased to have any object Re¬ 
search in the more restricted sense means perBonnl research 
upon a subject selected b> the individual tasn In co- 
opetativo research one cannot choose one's subject it has 
bc^ chosen for us by international agreement, bv confer¬ 
ences and congresses, by commlttcen perhaps, or bv other 
circumstances over which wc have no immediate control 
What IS still left to our free choice is whether the *0- 
operative research shall be manifpsUy our research or other 
people’s research Routine becomes sterile when it K a 
listleBB contribution to other people's nsearch To ki^ep 
cooperative research alive we need to keep verv ilO'»e up 
to the working face of the bore into the unknown It 
may take a generation or more to carry the whole work 
through, and premature publication may be worKC than 
routine To put the record of our progress in u shape in 
which it can be seen by those who appreciate it, ns well 
as those who do not, gives us a place in the ranks of 
conscious workers for a definite, even if a distant object 
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rnE Cl ilMS Oh SClkSTIFlC RFSEARCH 
'"PHE anniversary dinner of the Royal Sotiety was held as 
^ wc went to press last week Lord Robson proposed 
the toiWit of “ rhe Royal SoiMty,** und it was reptu d to bv 
Sir Archibald Geikie KCH, president of tht soiietv 
In the course of his remarks, I oni Robson pointed out 
that in nearly every direi tion Ih* labour and rese in h of 
science, however remote they may some limes senn from 
fhc affairs of the workshop or the office, are opening up 
new and almost illimitable sources of wealth and niw 
avenues of profitabh employment It is the man of scieini. 
wlio is to decide the fati of the tropics, not thr soldiir, 
or the statesman with his programmes and perontioos, 
but the quiet entomolog’st He is the man of Kclenre who 
of all Others strikes popular imoginatlon the leaxt and 
gets less of popular prestige, but ne has begun j fasiin- 
atlng campaign for the sanitary conquest of thow 
enormous tracts of the earth, and before loog he will havi 
added their intensely fertile soil, almost as a fn e gift, to 
the piwluctlve resources of the human race Tht r* |iort m 
the Timer states that Lord Rob'ion continued as follows - 
“Not long ago it was my duly to consider Ngislation 
m reference to the most complicated probltms of ovtr- 
crowding In cities That is csientiallv n probhm for 

statesmen, but not for statesmen alone Perhaps xUf most 
hopeful attack on overcrowding is h* Ing uncoiHciouslv 
made by those men of science who have Uti Iv ilone 
much to improve the transmission of electric powtr Ihiv 
are on the wiy to make It possible and profit cblc for 
factories to establish themselves awny from cities and cn li- 
pits, and yet have the exact amount of power thi v want 
each day for their machinery sent down to them evirv 
morning by wire at a trivial cost Some dn\ mmu- 
facturers will begin to go back to the land, nnd we shall 
regard englnc-buildlng or soap-boihng as rural ociupntionK 
look to you, tho men m scieme, and almost to vou 
alone, to ensure, not only that our centres of population 
shall not be congested, but also that our cities, now 
laden and devitalised, shall not be polluted 1 have 
spol^ of a sanitary conquest of the tropics One us also 
a sanitary conquest of the uir of England What a 

f anune of social reform Ihe Royal Society has got I \ et 
have not heard that you are making anv clnlms on the 
Development Fund In all seriousness and earnestness, 1 
contend that vou ought to be the most favoured, as vou 
would certain^ be the most meritorious, of all claimants 
on that reservoir of national generosity The variouH 
sections and Interests who arc on the way to absorb it nil 
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■are awklng, J boUevQ, without ezception, to advance the 
material intemta of thoee whom they repreaent The 
•claiim which vou ,put fwward on behalf of eaperimeiual 
research would be wholly unseUlfh Ihey would be for 
work In the common Intereaf, in the Interest of mankind 
In the report for the year then Is a very long list of work 
•done In different departments of scientific research with 
■mall sunru like 10/ or so given out of your small Govern¬ 
ment grant to meet expenses It is a list capable of In¬ 
definite expansioot and Indicates work that might be done 
on a larger and more fruitful scale Undertakings like 
the llesearch Commission to Uganda may welt return 
their cost a hundred-fold, and I venture to suggest that an 
‘appeal should be made to those in charge of the Develop¬ 
ment Fund to give a wider scope to your disinterested and 
most benefltent activities 


COTTOJV CROWING WITHIN THE BRITISH 
EMPIRE 

'T'HE British Cotton Growing Association was inaugu- 
rated In 190a with the object of extending the cuTtl- 
watlon of cotton throughout parts of the British Empire 
where conditions shouU prove suitable During the eight 
jrearv that have elapsed, valuable Information has been 
acquired bj means of pioneering etqxdlll^^ experi¬ 
mental cultivation In more remote parts of the Empire 
and from the results yielded by pnvate undertakings that 
have been liberally asusted with technical advice and 
financial means Aa it was announced a year ago, the 
Inquiry stage is practically completed, and It has been 
sledded to concentrate the main efforts of the association 
on the work in Nigeria, Uganda, Nyasaland, and the 
West Indies The present state and future outlwk of the 
ootton Industry are therefore opportunely summarised In 
the address delivered by Mr J H Reed before the Royal 
Geographical Society on Monday, December 5 

The principal supply of raw material from the United 
States of America has Increased during the last quarter 
of a century from seven to thirteen million boles per 
annum, the output of Hidia mav reach a total of nve 
million bales, but most of It is short-stapled, and Egypt 
■supplies somewhat more than a million bales Against 
this has to be placed the demand for cotton, which In this 
country has remained nearly stationary, at a total of three 
million bales, white the United States of America now 
require nearl> five million bales, and the countries of 
Europe absorb six million boles With regard to other 
oources of supply, the class of cotton grown In the W'est 
Indies is of g^ quality, but owing to the limited area 
the amount produced can never be large, so that the most 
hopeful fields for the labours of the association lie In 
West and Central Afncn The colony of I^os bids fair 
to produce an appreciable quantity of cotton , the extension 
of the industry In Nyasaland, where n superior type of 
upland is a prominent variety, is distmctly encouraging, 
and the late High Commissioner of Uganda has report^ 
upon the favourable climate and conditions, as well as the 
eagerness of the natives In that Protectorate for taking op 
cotton cultivation In the Sudan there are large areas of 
suitable land near the Junctions of the Atbara and the 
Blue Nile with the main stream, m the province of Berbw, 
and on the plains between the converging courses of the 
Blue and White Nile Of the prospects In Rhodesia it is 
too early to pronounce a definite opinion, but the experi¬ 
mental work gives promise of the possiblHty of a native 
Industry being developed under European guidance 


PESTS OF FRUIT TREES 

A FRUIT-GROWERS' conference was held, In conjunc- 
tion with the National Fruit-growers’ Federation, at 
Wye CoUoge, Kent, on December a Nearly six hundred 
persons, i.dftstly fruit-growers In Kent, attended The 
papers of edantlflc Interest were read by Mr F V Theo- 
Mid, vice-principal and entomologist at the college, and 
^ Salmon, mycolttglet 

Mr ll^baU dealt with the damage done to fruit trees 
Tfarips At least three tpecles of Thrlps damage frqlt 
trees and bushes, the commonest, a|mrently, being 
pyfii Daniel Thb species is found on apple, 
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peor^ .•pUun. rai^pbtny, loganberry, and atrawbeny 
Wln^ adult females first enter the opening buds, »d 
then by means of their conical moutbe ao «laoerato the 
youqg Huue that the buds die soon oftar opening La gm ,. 
and hloisoiiii are also attacked The ova are lam In ewT 
cut by the female in the raung leaves and striga. The 
pale, wingless larva attack the young irultlota, which 
either crack and drop off prematurely, or, If tees Jniury 
b done on somewhat larger frultbts, the abrasions lead 
to the formation of areas or scars, which dbfigure or even 
entirely ruin the fruit The larvm when mature ontsr the 
soil, and there produce a pupal stage with long wing buds, 
and tbe winged Thrlps ep^r again The winter b passed 
In the larval stage in tne earth Treatment with soil 
fun^ddes appears to be the only praedembb OMtbod of 
dealing with this fruit pest '* 

Mr E S Balmon cbalt with the epufamic outbreak of 
EtUyptUo pnuuutrtt which during the past few years hot 
destr^ed thousands of young fruit trees In certain districts 
In Kent, Herefordshire, and Worcestershire In one cose 
near Canterbury laoo “ Victoria " opiums, 300 ** Curs," 
and JO " Monerchs" were attacked and killed The 
variety of plum called ** Rivers Early Prolific " appears to 
possess powers of resistance to Eutypella Young apple 
and cheriy trees have also been destroyed by thb disease 
The lifMistorv of the appb "scab" fungus (I'SMtnrfa 
looeqiuilM) was ocalt with, and Instances were given which 
showed that this disease can bo successfully prevented by 
the use of the fungicide known os “ Bordeaux mixture ’’ 
The statement sometimes made by growers that the 
“ scab " fungus can infect and spreaid on stored apples b 
due to an error of identification -Recent investigations 
mode by Mr Salmon show that we have In thb country 
a species of Leptothyrlum, not hitherto reported, whlcn 
attars apples both on the tree and In the fruit-room, and 
forms sooty-looklng spots on them It is probably the 

r ies L pornit well known In America as the cause of 
“ sooty blotch " and " fly speck ” diseases 
Evidence was adduced as to the different degrees of 
susceptibility to Injury from Bordeaux mixture shown by 
different yorletles of English applet 


THE DISCOVERY OF NEPTUNE 
LEVERRlhR*S LETTER TO CALLS 
II^IIILE so much fias been written about the dramatic 
discovery of the outermost known planet, it is 
strange that until quite recently the full text of the letter 
In which Leverrier announced to Galle the results of his 
wonderful Investigations appears not to have been 
publbhed 

A copy of this hbtorlc document was communicated by 
Its reclpiienl to Dr See about five years ago, for use in a 
work on the planetary system which the latter was then 
preparing But the death of Galle In July last has 
prompted Dr See to anticipate the issue of his work by 
pubUming the letter by Itself in No 8, vol xvllt , of 
F0fnUar Astronomy ^tober, p 475) The ostensibb 
reason for writing to Galle was to acknowledge the receipt 
of the memoir which the latter had prepared, and In 
which he had reduced and critically tttM»jssed Roemer's 
synopsis of three days' work, which alone escaped the 
conflagration of 1738, under the tltte “ O Roemcr’s 
Trlduum Observatorlum Astronomlcarum a iyo6 Intthu- 
tonim ” (Berlin, 1B45) The letteir runs as follows — 

** PoHSt b iB septtmbre 1846 
Moniibur ^ 

" J’al lu avec beaucoup dlnt^rfit et d’attentlon la rWuc- 
tlon des <ri)servationi de Roeoier, dont Voui aves Men 
-voulu m'enyoyer un exemplalre Lfr parfaito locidltd de 
Vos explications, la compme rlgueur iterdsUhatoque Vous 
fious donnes, sont au niveau de ce que nous devloos 
attendre d’un aussl habib astronome Phis tard. Mon¬ 
sieur, je Vous demanderai la permission de revenlr sor 
pluslmrs points qul m'ont Intdreasd, et cn portlcuUer tur 
loi observstlons de Mercure qul y oont fenf ermfts * 
Aujourdluil, Je vou^sb obtenjr de l*ldfatlgfibJe obeci^ 
teur qii'll vouHlt bbn consacrer qudquts ifiitaiitt a 
rexsmen dSine region du CUI, 06 tl peut tester Ufb 
Plan^te k ddcouvrlr C'est la th^orie d'Uranus qul .m'E 
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conduit k ce fdffuiut H va pvattra un estralt de me* 
rcOhercMt dsns lo« Ast Swh J'auraU done pu, Mon- 
•ieur, m ditponaer de Vou« en «l Je n'avals eu 4 

rtmpUr le devoir de Vouf remercler pour I'int^restfant 
ouvriM ip9 Vova m'avcs odreud 
*' vout verrex, Monsieur, quo je ddmontre qu'on ne 
peut aatfafaire auz observatloiis d*Uranus qu'en introdul- 
■ant Inaction d'une nouvelle Plandte, jutau^tcl inconnue 
et ce qul eat remarquable, 11 n'y a dans Tmiptique qu'unp 
leule position qul pulsse dtre altrlbude 4 cctrc Plandie 

r rturbfttrice Volcl Iqs didments de I'orblte que j’asslgne 
cet astre 


Desai-gnnd aie de I'orblte 

Pnrde de la rdvolution aiddrsle 

Exemtnoltd 

Loogrtnde du pdribdlle 

Looginde mo^noc lor jaovicf 1847 

Masse 


36.154 

ai 7 ans ,387 
o 10761 

184- 45' 

3 «»^ 47 ' 

f 

9100 


Longitude hdllocentnqae vrale au jinvier 1847 326^ 32' 
Distance an Soleil 33.^ 

" La position octuclle de cct astre montre quo nous 
sommes actutillcment, et que nous serons entoro, pen 
dant plusieurs ntois, dans dos conditions favorublos |>our 
lo ddt^vrir 

" D’ailleurs, la f(randour de sa masse pemiot do ron¬ 
dure que la grandeur dc son diamdtre apparent ost do 
plus de sexagdHiinalca Ct diam^tro est tout-4 fuit di 
naturo 4 ^tre distlngu^, dans los bonnes lunottes, du dia- 
m4tre fierif quo diverses aberrations donnent au\ (^loiles 

'* Recevez, Monsieur, Tassurance de la haute ionEid<3- 
ntlon de Votre d^oud aervlteur 

*' U -J Le Vkbbier 

** Veulllez faire agrder 4 Mr Encke, bien que je n’ajo 
pQS l*honneur d'fitre connu de lul, lliommage d« mon 
profond respect 

“A Monsieur J Gslir, 

" Astronome 4 I'Observntoiro Rovul do 
Berlin, 4 Berlin " 


THE NEW ZEALAND SURVEY 

TN a report which has recently been published, the 
^ Survey or-Genernl of New Zealand describes the work 
of his de^rtment during the year 1909*10 A large arm 
of country has been surveyed, but the urgency for push¬ 
ing forward the topographical and settlement surveys, and 
the survey off native lands, leaves little opportunity for 
dealing with the major triangulation of the country It 
IS satisfactorj, however, to sco that besides some 330 
square miles of minor tnangulation, a commencement of 
a secondary trlangulatlon has been made, and a base-line 
some eight mites in tength has been measured Thire 
18 said to be a pressing need for this form of control, 
which may " bring Into narmony different groups of prac- 
tlcaJlv uncontrolled minor work with their different 
standards of length, &c ** The experience of manv other 
regions goes to show that not only Is such control in¬ 
dispensable. but adequate expenditure on it Is the best 
economy, and veiw soon repays itself 

As tKs report fa arranged by districts, It is difficult to 
appreciate fully the character of work done, but the 
demand for land surveys on large scales is very large, 
and the want of ample and accurate trlangulation of 
ascond- as well os the present third-order series Is no 
ooubt' a real one 

The measurement of a base of the secondary trlangu- 
jatioff at Walrarapa waa carried out with two five-chain 
Invar tapes, a third of neater width, a quarter of an 
inch Instead of an eighth, waa abo used for the first 
rtro sections only tJie tension was determined by a 
Saher apring balance, and not by weights, as Is now the 
more ufua) method The tapes were supported at Intervals 
of fifty tlnks by special ataods Four measurements were 
rtade Of all w^ns, two sritK each tape, and of the first 
TOUT two addMonal foeamrements were madet the prob¬ 
ate error of the final value adc^piM for the" base Is 
given as 1 part In 3,968,000^ The standard of tength for 
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controlling the Invar tapes was a tied 100-link tape, of 
which the true length was known at 6a° F and under 
a tension of 15 lb , out not its coefficient of expansion and 
modulus of elasticity A second base ig now in hand, and 
with the Increase of this important high-^ade work 
greater facilities for comparison and verification of base 
apparatus will doubtless 1^ Introduced The work of the- 
department also Includes the harmonic onalygis of the lldaL 
observations of the Dominion for th. New /calond 
Nautical Almanac, and arrangnmnnta have been nude to- 
furnish advance proofs to the Adimriltv 
llie work of the magm tic observatorv has providi d aiv 
unbroken series of magnetogramv from the Adie instru* 
ments, and also a large number of seibmograms fruiii the 
Milne seismographs 


> 


THE JAPAN MiGlZINE ^ 

THE great development of Wesicrn education in Japan 
^ has naturally led to the extensive pubhcution of 
newspapers and magazines of a very varied kind, and 
many of them euc of u high literary, scientific, or philo¬ 
sophical quality The Japan Magazine is one of thr most 
recent additions, and although its editor seems 10 be il 
huropeon, almost ill the writers arc Japanese The issue- 
for October, which has just come lu hand, Is a very good 
combination of readable matter, whiih at the same rime 
IS of great Interest to all who know Japan 
The first article is on “Torh," the characteristic and 
picturesque gatewa>'s to be found at tlu entrance to every 
Shinto shrine U is one of the best which we have 
seen, and is Illustrated h> some of the most sinking 
examples In the oountrj Mr Seiirhi Ttjimu, the diri-ctor 
of the Higher Technological School in Tokyo, gives an 
Interesting description of the organisation and work of his- 
school which will be read with advantage by those 
engaged In similar work In this country In addition to 
the technical part of the curriculum, the importance which 
Is given to the training of character should be ftpcnally 
noted. Mr Tejima points out that a person engaged m 
any occupation may be tempted to bargain his hcMiour for 
venal purposes if the basis of his inornls is not sound, and 
thereby lose the credit of an expert, and it is therefore 
the school's principal line of policy In education to give 
moral training on one hand and engineering practice on 
the other Mr Teiima was recently in London in con¬ 
nection with the Japan-Bntlsh Exhibition, and no doubt 
some of our readers made his acquaintonce and admired 
the exhibit shown by his school and other educational 
Institutions in Japan Viscount Tancko, the well-known 
statesman and wnter, gives some readable reminiscences 
off American statesmen which throw interesting sldi lights 
on some of the problems arising between America and the 
Far East 

The chief city engineer of Tokyo, Mr Benjlro Kusa- 
kabe, haa a descriptive article on “The New Tokyo,’* 
which gives a gbod idea of the transformation which has 
taken place and almost made the city unrecognisable by 
those who knew it in former times Of course this magic 
transformation Is, after all, not so marvellous as it appears, 
for the reconstruction of a city of wood cannot be re¬ 
garded as so colossal a task ns would be the rebuildmg of 
a stone cltv like London or Berlin But the story of the 
modemlsatfon of Tokyo Is none the teas Interesting as an 
Indication of the tact, skill, and expedition with which 
the Japanese attempt and achieve great things, and Mr 
Kus^abe thinks that when all the new buildings now 
either in course of construction or contemplated in the 
near future arc completed, and the city’s plan of public 
improvements carried out, Tokyo will be, both In appear¬ 
ance and reality, one of the finest capitals in the world 
Mr YWch! Haga tells “How Western Clvinsitlon 
came ttr Japan.’* and Mr Yoao Kubo, of the Tnvwtlgatfon 
Burean, haa an Important article on “ The Remaking of 
Manchurian” whteh explains Japanese policy and meth^ 
in that part of the worM There are very good articw 
on “The Art of Judo," or of physical training, 
special relation to Its ethical aspects, on the “ Silk Indus* 

» PaWlAadW tbs Jim Mssmiliii C^Tolnra Jo 
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tr\," on Fruit Culture In Japnn/' and on “The Art of 

I lower \rrongement/’ us well rut others of speciol interest 
to nil who study things Japniii.Hc Altogether, the 
magazine makes very good rcudlng, and if it maintains 
the standard of the issue which we Iihvb been considering 

II will take a high place among publications on the Far 

hast H L) 


KADlArrON I^ROM HEAPED GASES* 


On the Radtatton from Gases 


T\ rhi first and second reports of Thf romniitleo nfercncc 
^ \\ is made to the part plaMsl b\ radiation in the cool¬ 

ing of the products of an explosion, ind to ita bearing on 
Ihn mousurementH of volumetm and speiifii heat with 
which those rc|>orts were pnncipulK conierned ihf* 
general question of radiation from heated gases has, how- 
< Vf r, from the point of \iew of thr i omiinliis*, an inttrist 
md importanif. of its own which are sunmeiu to lustth 
a detailed study of it in its wider aspects Kadiution 
plavs a part comparable with that of conduction in deti.r- 
mining thf hi at-ffowr from the g^s to the Mhnder w'ills in 
thr gas < ngini, and it ik this flow of hr it whuh is the 
must iin|Hirt'int ^xculinrit) of the gas engini, and to which 
are chieflv due the leading characteristics of its d<.sign 
Fven to thr unmstructrd cm thi. most obvious features 
about large interiiiil-combustion engines are the arrange¬ 
ments for cooling, and the gre it size and wrighr for a 
given power which Is necessitaU-d mainlv b\ thosi irrnngr- 
ments 1 hr difliiultlis whuh thr di signer his to inret tin 
due in the main to the stresses set up b) tlu temperature 
gradients which are necessarv to HUstaln the flow of heal 
Tn the present stati of the art it is probible that the most 
impnrl'int service which science could render to the gns- 
rnplni constructor would In to establish definitrh the 

f tnniiplrs upon whuh depends the heat-flow from hot gasi^ 
nto cold niftal with w'hirh the> are in contact md thus 
to eiiablr him to predict the effect upon heat-flow of 
thinges in the temperature, density, or composition of thr 
char^, nnd in the stnte of the cvlinder walls 

Tht lomniitter docs not propose in this report to di tl 
with the whole of this large question, but will confine its 
attention to om imporlant factor in heat-flow, nnmeh 
radiation The subject is a wide one, which has r xcilrd 
tnuih artenhon among phxsicists nnd chr tnisis, and on 
srveral important points ogminent has not vet been 
reached No nttc mpt will therefore be made to do niorr 
than state shortly the < xperimental facts, and to define the 
issues whuh have been raised in regard to the explanation 
of them farts 

Practical Effects of Radiation 
It IK believed that the first instance m which radiation 
from a flame was used in nn Industrial process, with 
knowledge of Its importance, was the regenerative glass 
furnacp of Frederick SiemenK which he described at the 
Iron nnd Steel Institute in 1884 Here the combustible 
gas was burnt in a separate chamber nnd the hot pro- 
duits of combustion were led into the furnace The 
objects to be heated were placed on the floor of the furnace 
out of contact with the stream of flame which flowed 
above them ITiey would therefore receive heat onlv by 
radiation nnd it was supposed that this rndmtinn came 
In a large measure from the flame Siemens, however, 
was of opinion fin 18A4) that the radiation whs due to 
incandescent particles of carbon nnd that there was little 
rftdiation from a non-lumlnous flame * 

In i8qo Robert von Helmholtz measured the radiation 
from a non-luminous coal-gas flame 6 mm diameter, and 
found It to be about s «^nt of the heat of cximbustlon • 
The radiation from a luminous flame was greater, but not 
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very much greater—rising to a maximum of ii| per cent* 
for an ethylene flame OiHcusslng the Siemens furnace in 
the light of these results, R von Helmholtz calculated that 
radlaHon from the flume in the furnace could only account 
for a small fraction of the actual heat transmission He 
pointed out, however, that u largt flame would probably 
radiate energv nc a greater rate than a small one But 
while admlmng that for this reason gaseous radiation 
might play a part In the heat transmission, he suggestdB 
that a more important agent was radiation from tl^ roof 
of the furnuci, which received heat by direct contact with 
the hot gas, and so reached a very high temperature lle*^ 
showed by calculation that a Lomparatlvely small excess 
of temperature in the roof ovtr that of tno floOr would 
cause a suffiLient flow of heat 

But though the discussions on the Siemens furnace and 
the work of Helmholtz show that the Idea that a flame 
even if non-luminous, might radiate large amounts of 
heat, was u fainiliar one tn many people twenty years ago, 
Its possible importnnce in causing loss of heat (luring nnd,^^ 
ofter a gaseous cxpluKiun, and in determining the heut^ 
flow In a gas engine, does not ^pear to have been, 
appreciated until quire recently Prof Callcndar was 
probably the firNt tn direct attention to Its significance in 
this cx)nnection In ihi discussion on a pnper about 
explosions, read before the Royal Society in 190(1, he suid 
that he hod found a non-luminous Bunsen flame to radiate 
IS to an per cent of ils heat of combustion, ond expreSHinl 
the opinion that the loss from this cause m a closed-vessel 
cxploAion would be of the same order * 

There an, in fm r, several points about the behaviour 
of gas engines whicli suggi^t the importance of radiation 
ns a cooling agent Ihe parhcular matter which attracted 
Callcndar's nttrntmn was the effect of speed on thermal 
effieienc) Ills ixp*nmfnts showed that a part of the loss 
of effieiencV in on internal-combustion motor ns compnred 
with the torrespi>nding nir-cvcle was independent of Ihi 
speed at whuh the 1 ngini was run The loss of hent per 
rvtie could to a first apnroxlm itlon, be represented bv 
an expression of the tv pc A-FB/« where n Is the number 
of revolutions per minute nnd A and B are constants 
The ttrm \ represents n constant loss of hent per ex¬ 
plosion, and among the manv causes contributing to this 
constant loss of heit, radiation from the flame is probably 
important • 

Another phi noinenon which is difficult to explain, except 
as the result of rnduition, Is the effect of strength of 
mixture on hent-Ioss The following tnble shows some 
results which were obtained by Hopkinson upon a 40 
horse-power gas engine • — 

Percentage of gas in cylinder contents 8 < 11*0 per een*^ 

Total h^ftt loss per minute 1510 930 oBTh.U 

Total heat-lou as percentage of total 
heat-«upp]y zg 14 w cent 

Temperature of piston 300* C 430® C 


It will be observed that thp proportion of heat-loss to 
the walls inireuses very matenallv as the strength of 
mixture is Increased If the transfer of heat were whollv 
due to conduction it might be expected, apart from the 
disturbing influence of speed of ignition, which in this 
case was not verv important that the percentage of heat- 
loss would rather dimmish with increase of charge, because 
the temperature with the stronger mixture should be 
relatively lens on account of the increase of volumetric 
heat The increased temperature of piston and valves 
would work in the same direciion The existence of 
radiation, however, which increases more rapidly In pro¬ 
portion to the temperature, would account for the Increased 
heat-flow The practical importance of questions of this 
kind Is illustrated by these figures, from which it appears 
that the piston is per rent hotter, though the char^ of 
gas Is only increased 10 per cent 

More direct evidence of the Importance of radiation Is 
furnished by experiments on the effect of the surface of 
the walls In the second report of the committee refer¬ 
ence was made to the belief, which Is widely spread among 
those who are concerned with the practltil design and 
operation of gas engines that polishing the Interlta of th^ 
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oombuitioii chamber tendi to increase eflinpocv Some 
esperiment* were alto quoted in which it Wti^ found th it 
lining an explosion vcsmI with bright tinfoil perceptibly 
retarded the cooling of the products More recently 111 
explosion vessel has Ixtn plated with silver on the inn r 
surface and the results have been compared afttr exploding 
Identical mixtures hrst when the lining Wis highly 
polished and secondly when it was blackened over witn 
Iamn 4 )la(.k It wn« found that by highly fioli^hing iho 
intmor of the vessel the maximum pre^^ure r uhed iould 
be in(.i(.a(»al 3 ptr cent and the subsequent rate of tool 
mg during its cat hr r siagci r duied by about onr third 
Ihest experiments kav no doubt of the rralitv md of th 
practh il import ince of r idiation ab 'x fiLtur in (klerminin^ 
the heut kiss in the gas engine ' 

Reference ma> m\%o be made to the part ph\ed b> nd 1 
tion in determining the he'it floxi in a boiler 4 tt ntioi 
wab direit d to this bv Daib> in x recent report to th 
Institulion of Mechminl Fngineerh • The nnumxim s 
in thix case arc witklv differtiii from ihosL usu illy obt 111 
mg in the gas engin but the instmrc xer\es to emph is s 
the importante to tht engineer of the questions which will 
l>L disi usbed in this r port 


Amount of the Radialton ftom Flame 

R V in Helmholtz ippeirs to hive been the hist 1 
atUmpt the aicunU m nsunment of the ridiition ciiiilt d 
b\ i flime lie found that a solid A une 0 nun 

diimeter burning coal gas radiated about ^ per < nt cf 
the total h at of o iibusti< n \ inrbrn m noxide Him 
ridnt d ibout 8 p r fnl md \ hv Irogen fl imr bcut 
3 per I nt On niiount cf the smallness of the flime hs 
expeiimcnts hiv not much application to th pre bl 11 f 
Ih gas «ngine Th size of tn flame iffwts thr m iltei 
in two wa>s In (ht hrst phet 1 lirge flamt ndiat 

more |ier unit of area th in a sm ill one bei ausc a tla 11 
Is to a gr at ext ni innspirrnt even to its own r idialion 
so th It r 1 lintion is m i\ed not only from niolrrul s t 
th surf irc of the fl ini but ilso from those at a d pth 
wiihin 1 Ihis matter will be furth r dealt with 
mother section of the report I h s rond pc ml is il 1 

the (O)ling of the gos is slow r m a lirj,e flame thin n 

a small onr Th radi ition orif,injtes m the vibritoi f 
the CO and steam molecules and the lift of cne of tlic 
molecules as a radial mg bod\ extends from the momnt 
of Its fuimation to th lime when its vibration il encif^i 
has been d strojed bv radiation and bv collision with cold 1 
molccul s such as those of the air xurrounding th flam 
1 hi smillcr the flime the more rapid will be th r\! 1 
tion of the vibritions ind th less thertfort the tolil 
amount of radiation pir molecule Ihe products of 

explosion in \ clob d vebsel or m 1 j,as eigine d ff r 

coHbider ibl} in th s respect from an> open fl im? how 
ever Iari,c whirh it is possible to produie for they u 
n I subject to cooling by mixture with the outsid ai 
Mnnocei the density of the gas is virv mu h gnatir 

( illendar has rcpeited some of Hfimholtz s «xpenm nis 
on a lar(,tr ‘icale md has found that the radiation in i 
non luminous coal g is fl imi 30 mm in dinmet r mo\ 
amount to is per lent of the whole hent of lombustirn 
T urther n ference will be made to Callendar b work under 
the heading of tmnspinncx 

Hopkinson has reienth made measurements of the 
radiation emitted in the course of an rxplobinn in a Hosed 
vessel and aubscqjcnt cooling \ bolometer midt of 
blackened platinum strip wu placed outside a window 
of fluorite in the walln of th explosion vess I Hu 
electiical resistame of this bolometer was n corded bv 
means of a reflecting galvanometer throwing 1 bpot of 
light 01 a revolving drum and an optical indicator triced 
simultaneously a nrord of the pressure on Iht same drum 
He found that the tot il heat radiated during an explosion 
of 'V 15 per cent mixture of coal gas and air and thi 
subsequent cooling amounted to more than aj per cent 
of the whole heat of combustion The radiation which 
had been received at the moment of maximum pressure 
amounted to 3 per cent and it continued though at i 
diminishing rate, for a long period Radiation was still 
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perceptible half a second ofter maximum pressure when 
th^gas temperature had fallen to 1000° C ' 

Mature and Ongm of ihe Radiation from Flamei 

In the gas-engine lylindcr and in explosion experiments 
wp are usually concerned with flames in which there is 
some excess of air \ mixture of sinnl ir composition 
burnt at atmospheric pressure would give an almost non 
luminous flume in the gas engine th r is nor luminubiti 
on account of the greater densitv J her is howtvci no 
1 isnn to suppose that the rad ill n in the g u engine 
vtiider differs m it ri illv is rcgirck its qujlitv or oiif^ n 
from thut imittid bv in open flime 

\ very lonipUto inalvsis of th r idi iti 11 fr 11 diK rent 
1 inds of dime was made bv Julius ind his exper n nts 

1 ivc no doubt that th radiation is ilin st wh llv du 1 

the CO, and sti am mol rules He ex imin d th sp 

trum of the flamr bv m ans of a rick silt pris n uid 1i 
found that m all dimes producing both (O aid st an 
must of Ihi radiation was concentnt d into twr bands 
th w ive lenfi^thb of which ire rcspcctiv I\ 44 ^ and 

2 8 /c In 1 pure hvdnf^in flame the 44 bind dis ippears 
impl tel> but ihr oth r remains and in th pur CO 

flime the 2H bond disippc irs th oth r r niiinini; 

1 hese lebultb are ind p< nd nt of the nitur of the coin 

hisitbl gas the sp ctrum d pending «k)I \\ on the pre 

lulls of lombustion ' 

\ confirm I tion <f th stit m nt that th 1 id ation frini 
th se flames origin it s in the CO, ind 11.0 nicbcul s 
ntv was furnished in the course of th work bv R von 
Helmholtr to wh ch r f r n has be n mad nbov H 

mo surtd the imount of radiation per litr if gas con 

sumed emitted by fl imts of given s z 1 uriiing r 

pectiv 1> hvdrogrn cirlxin monoxide md t 1 iin com 

peund gases such as me than g ving beth (.O and 
steam The supply of air was idjusted in eich use si 
Ihit the flame was just non luminous His lesults aie 
b St given in his own w irds but it shiild b st it d that 
he worked with i sm ill fl im ibout ( inm dianietn 
and measured the radiation with i bok mtler t il ng th 
steady changi of its resist ini as a me isurc of th amount 
of radiation f ilhng upon it — 

According to the xpenments of ]ul us d scribed in 
the firbt chapt r th quahty of the radiation of fl im s 
depends only on the nature of the burnt md not on that 
of the burning gases It is lelcv mt to iiiquir whclhe 
the quantity of radiation is list dependent on the mish 
of the products < f ombustinn 1 have t il ul it d in the 
second ind third columns b low how m mv lilr s of 
H3O and CO, nspcctivelv arise th irctuallv fiom each 
litre of combustible gas I th n assum that for ev i\ 
1 tie of watei product as much ndintiin is s nt out is 
*orrtsponds to the rodiiting pow r of a hidiogen flam 
for this gas yields om litn of H ,0 per I tr of rnnbust I 
—and thit in a corresponding w i\ ihe ndnt »n fron on 
litre of carbonic acid would be determ n d b\ the radiating 
4>ower of the carbonic oxide flame ind I in ih 1 al ul ite 
the radiation from the non luminous fl imes of methane 
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with the radiation from a flamt which his just be n 
rendered non-luminous surprised me the mor since th 
latter ih conditioned in some measun bv the volume if 
ur mixed with the guii and this is verv diflerent for the 
three non-luminous flames On this account it i innot b 
asserted that this agreement is not accidenial Mon over 
the number of observations ii» much too small Ntverthe 
kts ths experiment seems worthy of record and will be 
followed up further " 
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With regard to the last remarksi It Is to be noted that 
the fact that the flame was }wrt rendered non-lumlnous 
shows that the air was in each case in approximately the 
proportion required for complete combustion The heat¬ 
ing value 6 f such a mixture ie much the same for all the 
gases in the above table» and the temperatures of the 
names would be still more nearly the same, the higher 
heating value of a CO mixture being partly neutrafiaed 
by the high apecifle heat of the produrta The agreement 
IS certainU more than a roincidcncc W T Da^d, from 
a comparison of the radiation emitted in the steam and 
CO bands, respectlveh^ in a ioal-gas and air explosion, 
infers that CO. radiates about times as much as steam 
per unit of volume I his result, which was obtained in 
Ignorance of Helmholtz's estimate, agrees with it almost 
exactly 

Cold CO, shows a strong absorption band at the same 
point of thi spectrum ns the emission band given by a 
flame In whiih CO, Is produced, and water vapour power- 
futtv ubHorbs the radiation from n hvdrogcn flame 

As stated above, it is most probable that the radiation 
in an explosion also ronsists ntmost entirely of the same 
two bands us are omitted bv the Bunsen flame A com¬ 
plete onalvsis of the radiation from an explosion has not 
been mode, but Hopkinson and Da\id found, using a 
recording Ixilometer, that the radiation Is almost com- 
pleteU stopiied bv a wat<r-ci!l, and that It ik largely 
stopped b\ a glass plate It follows that the lumlnositv of 
the flame m nn explosion or In a gas engine uciounts for 
but little of the energ) which It radiates 

Molecuhif Theory of Radtatton from Gases 

Muih diflercnct of opinion exists as to the physical 
interpretation of the facts described in the preceding 
sectKins I he issues in this controversy can conveniently 
be stated m terms of the molecular theory, and it is there¬ 
fore desirable to give a short account of this theor} But 
it will be apparent that the issues are not merelv of 
theoretical interest, but are in large measure issues of 
fact capable of being tested hv experiment, and that the 
answers to important practical questions may depend on 
the manner in which they are settled 

According to the kinetic theory, the energy of a gas 
must be referred partly to translational motion of the 
molccuks as a whole and pirtlv to motions of some sort 
Internal to the molecules The translational motion Is that 
which causes the pressure of the gas, and in the rase of 
gases for which pv/B is constant (with which alone we 
are concerned in this discussion), the translational energy 
per unit of volume is equal In absolute measure to i} times 
.the pressure This part of the energy may con\enIently 
be called “ pressure ener^ " It amounts to nearly 
T calorieH per gram molecule, or to la feet Ib per cuWc 
foot per degree centigrade 

The other part oi the energy produces no external 
physical effect except radiation, and at ordinary tempera¬ 
tures, when there Is no radiation, Its existence and amount 
are inferred from the fact that when work is dons or 
heat put into the gns the corresponding increase in pressure 
ener^ amounts to only a fraction of the whole The 
Internal motions to which this suppressed energy corre¬ 
sponds may be pictured a| of a mechanical nature, such 
as the vibrations of sprIng<onncrted masses or as rotation 
about the centre of ^avtty of the molecule, but there is 
not the same reason as exists in the case of the transi¬ 
tional enei^ for supposing that they are really of this 
character They may be, and indeed probably are, elec¬ 
trical phenomeoa. at any rate in part Any radlatldn 
from the gas must take its origin In thU Internal motkas, 
and 00 much of that motion as gives rise to radiatkm 
must b« of' a perkidic character and have a frequency 
equal to that of the racUatloir emitted It will be con- 
vonteoc to call tha wbola energy which is Intwiml to the 
mdcctrle ** atolc energy,*’ and that part of it which 
gives nse tff radlatum may be called ** vibrational 
aoergy ” The ribratteiud energy may be imagbm^ as d*s 
to hli^frequency vibrations within the molecule* and the 
rest of the^atomlc energy as due to slower movementa— 
perhape roti^ene of the meleaile as a whole-Hvhlcfa do 
not produce any dlsturtuinoe in the ether This remain¬ 
ing energy may conveniently be called ** roUtlonal,*’ It 
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being understood that the motion to wfffch it c of ti te l ie 'Mfc 
is not necetisarllv a physical rotation, but is soma Initftnat 
motion which gives no external physlrat effects 

When the gas is In a steady state the varieus klfldl^ 
of energy will bear definite ratios to one another, dependtM^ 
on the temperature and pressure It may be ex|M«dr 
however, that after any sudden change of temperature 
pressure the gas will not at once reaeh the steady stattt 
of equilibrium corresponding to the new conditions ..For 
Instance, it may be that in tha rapid oomprestioii of a 
gas the work done goes at first mainly to inoreftsing the 
translational energy. If In such case the com pt e ss kw bd 
arrested, and if there be no loss of heat, this form of 
energy will be found In excess, and a certain time, though 
possibly n verv short time, will eJapte before the excesa 
18 transformed b\ collisions into atomic energy and the 
state of equilibrium attained This change would b« 
manifest ns a fall of temperature or of pressure without 
any changu of tnergy 

If, on the other hand, the gas be heated by combustion, 
the first effect Is undoubtedly an increase In the energy of 
those molecules, and of those only which have been formed 
as the result of the combustion and It is probable that In 
the first inst,ince the energy of the newly formed molecules 
is mainly in the atomic form Before equilibrium can be 
attained there must be a process of adjustment, in the 
course of which the energy of the new molecules will be 
shared in part, with inert molecules, e g the nitfogen In 
an air-gis explosion, while the translational form of 
energy will Increase nt the expense of the atomic energy, 
The final state of equilibrium reached will be the same at 
the ^nme ttmperature, whether the gas wos heated in the 
first instance by combustion or oy compression, the 
assumption that this is the case is invedved In any state¬ 
ment of vofiimetnc heat as a definite physical quantity 
The pressure energy in the final state of equilibrium is 
certainly shared equaltv between the different kinds of 
molecules, but the atomic energy is not necessarily equally 
shared It Is known, for example, that the steam mole¬ 
cules, after nn explosion of hydrogen and air, carry, on 
the average, more energy than the nitrogen molecules,, 
though the pressure energy Is the same 

The process of attorning equilibrium after an explosion, 
which has just been describe, would (If heat loss were 
arrested) result in a rise of temperature, and fn the 
ordinary rase of rapid cooling it would retard the cooling 
It would, therefore, be indlstlnguiahable os regaroa 
pressure or temperature effects from continued combustion 
or after-burning 

Stated In terms of the molecular theor\, the first ques¬ 
tion as to which there is difference of opinion Is whether 
the radiation from a ffame arises from gas which it in 
equilibrium or whether it comes from molecules which 
still possess a larger share than they will ultimately (to 
the equilibrium state) be entitled to of the atomic energy 
which resulted from their formation Tf the products of 
combustion of a non-lumlnous Bunsen flame were heated, 
say, by passing through a hot tube^to the average 
temperature of the flame (taken to be equal to that of a 
solid body of moderate extent immersed In it), would they 
emit substantially the same amount of radiation? In 
order to clcir the ground knr the discussion of this ques¬ 
tion it will be convenient, first, to state two or thre« 
points about which there will probably be general agree¬ 
ment First, there is here no question of the origin of 
luffilnssity, for the luminous part of the radUtkm from 
the flame possesses practically no energy. Secondly, thq 
radiation, whether In the heated gas or in the flame, arises 
almost entlrelv from tha compound constituents CO^ and 
H, 0 , in neither cam does any come from the moleculea 
of nitrogen or of excess oxygen. And, thirdly, the 
powerful absorption of cold CO, for tha radiation from a 
CO flame, and of water vapour for Ihot from a hydrogen 
fldme, win probably lead all to admit that these geeee 
when heated will emit seme radiation of the same typa. 
Tha only question is, how much? 

TL von HehnhoHa was of opinloa that the radUtloo. flit 
a flama comes malnlp from moleculas- which bavo ^isl 
been formed, and whiM are, therefore, ftin fn n state of 
vigorous vibration Mngriieim, StnidieUa, and otherf 
tsica the same view, TMb Is practIraHy eqnlvalhnt 
saying that this radiations Ittce the radiation of h^fbv 
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ipMiany whlcb v«f himiaoff^i it due to dMmlcel action 
iM4Mt to pumy thermal eauMo On the <other hand, 
^eaehao and aome etben hare maintained that the iradla- 
ilaa fnam a-flame ia purelr thermal, ^or that It ariaee from 
pM ’Which haa attained the nonnal or ef|iiUlbrium state, 
md W ^auhicantialty the aame as that whidi would be 
Bated U the pooducts of oondniethMi wore healed. 

It will readily be seen that tlM difference between the 
raro opbitooe f^ly turns on the question Of the time 
tahea by a fas which is net InltwUy in, or has been 
UetucM rfrom, the equilibrium state to attain that state 
Ui wlU concede that the CO. or eteam moiocule will 
radiata more powerfully just artar Ite formation than at 
lay other time If, as R von Helmholtz contended, the 
fi oa tw part of the radiation which it gives out In the 
miTM ol ite life Is to be ascribed to this early period of 
ti history, we must suppose that that period Is sufficiently 
ntended to give time for the emission of a considerable 
UMHint of tnmgy with a rate of radiation which, though 
ireater than that of the gas in its ultimate equilibrium 
rtate, It at least of the same order of magnitude In other 
irerds, sre must suppose that the process, which may 
kodlfl^erently be called attainment of equilibrium or con¬ 
tinued chemical action, must go on in the gases as the> 
paa throu^ the flame for a time of the order perhapti 
>f one-tentn of a second For If It be supposed that 
Bquillbrium is reached In an excessively short time, sa> 
in 1 lOQO second or less, then the radiation, if ascribed 
to that short period, must be supposed to be of correspond¬ 
ing Intenslty^there must be a sudden and violent flow of 
energy by radiation just while combustion Is going on, 
ind very little radiation after it U complete This is, 
sowever, negatived by the bolometer measurements made 
luring an explosion, which show that radiation goes on 
tor aomethiitf like half a second after maximum pressure 
rhoae who hold that the radiation emitted by CO| and 
iteam is mainly due to continued combustion must be 
prepared to admit that such combustion goes on for a 
long period after the attainment of maximum pressure in 
in explosion The issue involved here is, in fact, the same 
II that In the controversy about after-burning " 

The principal argument advanced by R von Helmholtz 
rn support ot his view is the experimental fact discovered 
by him that the radiation of a flame is diminished by 
beating the gas and air before they enter the burner, in 
ipiSe of the fact that the twnperature of the flame must 
be nailed This he explains bv the acceleration of the 
spproach to the state of equIUbrUun which would be 
brought about by the more frequent collisions between the 
new^ formed compound molecuies and their neighbours 

Tne question of the velocity with which a gas approaches 
ts normal state after a dlsturbanoe has been much dis- 
usaed in connection with the kinetic theorv Immediately 
sftcr an explosion we have an extreme case of such a dis- 
nirbance, the atomic energy being, at any point which 
'he flame has just reached, in considerable excess The 
Eransfonnatlon of this energy Into the pressure form will 
iMwoecd at a rate diminishing with the amount remaihing 
to be transformed and, In the fuial stages of the process 
It all evants, proportional thereto The slowness of 
spproach to the state of equilibrium may be measured by 
^ne time required ftM* the reduction of the untransformed 
merQ^ In any specifled ratio It is usual to take i/« as 
his ratio, and. following Maxwell, the corresponding time 
■nay be called the time of relaxation *’ fistlmates of 
this time, baaed on the kinetic theory of gases, may be 
made In various ways, but they all Involve hypotheses as 
to the nature of the action between the molecules, and 
Must be regarded as little more than speculation It will 
te well, however, to indicate the general character of the 
irgumentt on which thqy are baaed By methods which 
leM not be oonaldered In detail here, It Is possible to 
wo^ta the number of coUltkms with Its fielghbours 
mdi tfao average molecule undergoes per second This 
telmilati a ii can be approached In various ways, based on 
flfnrent kinds of data, but they all lead to the same result, 
Pt wiX rate as regards onier of magnitude, namely, that 
^ flonml temperature and pressure 

somdas, on the average, 3 x 10 times per second with other 
Mteouoi. At ewy oolHsleii the energy distribution in 
Mq ^eoUldiiig molecules is modified, both as regards the 
In which It is shared between the two and the 
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relativa pr opoi ti ooa due to vibration and translation In 
either It a oigued that after every raolacula has iiufood 
a few thousand oollisions, which will happsn in aunllttontfa 
of a second, the gas must have reached a steady average 
State. This argument would, however, be upset if tte 
interchange of onaegy as between vibration and ttranslatioa 
at soch oolUsion were sufficiently small It is onfy neces¬ 
sary to aupnosw that a vibrating molecule ioees iees than 
one-tfaousaod millionth part of Its vibratory energy at each 
collision to raise the tune of relaxation to aomsthing of 
the Older of a second Any objection to this supposTtion 
must be founded on some hjrpcrthesls, whkh cannot be 
other than entirely speculative, as to the mechanism of 
a coiUakMi The kinetic theory, therefore, ran give no 
information about the absolute value of the time of relaxa¬ 
tion, thoui^ it providaB valuable tuggcstlms as to the 
way in wimh that time is affected by the teniperatune and 
density of the gas 

There Is plenty of physical evidence, however, that In 
ordinary ctreuinstances the time of relaxation Is ex- 
ceaslvely short The phenomena of the propagation of 
sound shows that com pr e ss ions and rarefactions of atmo¬ 
spheric air may take place many thousands of times in 
a second without the gas departing appreciably at any 
Instant from the state of equilibrium 1 ne experiments 
Tyndall, in which an intermittent beam of radiant energy 
directed through the gas caused variations of preuure 
sufficiently rapid to give sounds, show that the transforma¬ 
tion of vibrational Into pressure energy under the condi¬ 
tions of his experiments ts a process far more rapid than 
any with whim we are accustomed to deal in the gas 
engine or In the study of gaseous explosions The 
departure from equilibrium which follows combustion Is, 
however, of a special kind, and it may be that the gas 
IS slower In recovering from it than when the disturbance 
It that produced by the propagation of sound at ordinary 
temperatures 

Transparency 

The radiation from hot gas is complicated by the fact 
that the gas is to a considerable extent tranmrent to its 
own radiation The radiation emitted, therefore, depends 
upon the thickness of the layer of gas, instead of being 
purely a surface phenomenon, as in the case of a sobd 
Dody This property, besides being of great ph}slcal 
interest, Ls important from the point of view of the com¬ 
mittee because upon it dmnds, or ma^ depend, the 
relative magnitude of radiation losses in engines or 
explosion vessels of different sues 

The transparency of flames is well illustrated by some 
experiments which Prof Callendar has been making, and 
which he showed to the committee The radiation rmn a 
Miker burner (which gives a " solid " flame without moer 
cone) was measured by means of a Fery pyrometer, the 
reading of Which gives a measure of the radiation CraiU' 
mitted through a small cone intersecting Che flame and 
having its vertex at this point of observation (see Fig 1) 
Callendar proposes to give the name intrinsic radiance " 
to the radiation of « fTamc measured in this wav, divided 
by the sobd angle of the cone >\hen a second similar 
flame was placed behind the first in the line of sight, it 
was found that the reading recorded by the pyrometer 
was consklerably increased, but not doubled. the first 
flame appeared to be partly, but not completely, trans¬ 
parent to the radiation emitted bv the second A third 
flame pte ced behind the first two contributed a further 
but smBler addition to the radiation, and as the nuihber 
of floiuct in the row was increased the radiation received 
from each fell off according to an exponential law The 
total radiation from the whole row (which Is that recorded 
on the p]rnMneter) tends to a finite limit as the number of 
flames is increased The radiation from a depth ofTS eoi 
is about half, and that from a depth of too cm is within 
half per cent of that emitted by an bihmtely greats depth 

The.<geMral result of Calleadar’s experiments Is to show 
tiiat flames of a diameter of 3 centhnetres or less burn¬ 
ing at stDBDqpheric pressure emit radiation apprexinunety 
in prMortlon to the volume If the diameter be Increased 
beyona that figure the radiation will also increase, but not 
in proportion to > the volume of the flame The rrteatkm 
from very large Ho mss would tend to become proportional 
to the tunaoe, but Mo certain inference as to me dtemster 
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of dame for which thU would be aubatantially true can be 
drawn from Callender's experiments, because he was look¬ 
ing along a thin row of flames in which there was but 
little lateral extension 

The flames met with in a gas-cndlne cylinder or In 
explosion vessels differ from open flames such as can 
readily bo produced in the laboratory, both in respect of 
the lateral extension which has just been mentioned and 
also in respect of density In both these portlculars the 
difference Is rather great, the least dimension of the mass 
of flame in a gas-engine cylinder being only in the smallest 
sizes comparaole with the diameter of the MAker burner 
flame, while the density of the gas just after firing m the 
gas engine is from twenty to thirty times that of the 
burner flame gases It does not seem posHiblc from 
theoretical considerations lo dtlcrmine the effwt of these 
two factors with sufficient ncruracy to enable nnv quanti¬ 
tative inference as to radiation in the gas engine to be 
drawn from laboratory experiments on flames, but it Is 
useful to discuss their probable qualitative effects 

In Fig I, P IS the point of observation at which the 
pvrometer is placed, ns in Calkndnr's experiments, and 
the portion of the flame from which the radiation' is 
measured is that interoTJled b) the small cone If a 
second similar (lame B is placed behind A at n consider- 
nbte distance but so that it Is inlersected bv the cone, 
then the r'tdlation recorded b\ the pyrometer will be 
increased, sav, bv so per cent showing thpt of (he radia¬ 
tion emitted bv B and felling on A per n nt is ubsorlied 
and thi remainder is tranKiuitted to the pyrometer I he 
absorb*^ energy is, of course, not lost, but must result 


A B 
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in slightly Increased radiation from A in all directioiiH 
The name A appears to be a littb hotter because of the 
proximity of B Thus the increase of radiation absorbed 
lit the pyrometer is due, not onlv to the radiation Iranii- 
mltted from B, but olso to an incrouse in the Intrinsic 
radiance of A If the two flames ore a considerable 
distance apart, the lotter port is negliglbl) small, since 
the flame A does not then receive much radiation from 
U, and what it does receive In dissipated in every direc¬ 
tion But when flame B is pushed close up to A into the 
position of B‘ (Mg a) this effect may be considerable, 
and It is obvious that It will be greatly enhanced if the 
two flames are extended laterally as in Fig 3 For In 
such case flame A must get nd of the energy which it 
IS recelvin^f by radiation from B*, mainly by an enhanced 
radiation in the direction of P It may therefore be 
expected that the effect of lateral extension will be to 
make the flame apparently more transparent 
To a first approximation it mav be expected that the 
radiating and absorptive powers of a gas at a given 
temperature will be proportional to its density That U 
to say, two geometrically similar masses of flame, in 
which the temperatures at corresponding points are the 
same, and tffe densAles in Inverse proportion to the 
.volumes <so that the total masses are the same), will 
radiate In the same way and to the same total amount 
It would SMp this must be so, so long as the vibra¬ 
tions of thei^adlating molecules are the same In character 
acid amplitude In the two cases For there will then be 
the same number of molecules vibrating In rxartlv the 
soma way and arranged in the same way m the two casex 
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The only difference Is in the scale of the arrangement, and 
this can only affect the matter If the distance between- 
molecules is comparable with the wave-lengths of the 
radiation emitted, which Is not the case It is only, how** 
ever, within moderate limits that the molecular vibrations 
are independent of density Angstrom found that the 
absolution of the radiation from a given source in a tube 
of CO, at ordinary temperature and atmospheric pressure 
was reduced by increasing the length and nlminishlng the 
pressure' in the same proportion so as to kew the moss 
of gas constant Schdfer found that on increasing the 
pressure the absorption bonds of this gas were wldencdr 
so that the curve connecting intensity of radiation and 
wave-length did not remain of the same shape * These 
experiments were made at low temperatures and at the 
higher temperatures, in which the committee ore more 
iwrticnilarly interested, there has been but little work 
There In no reason to doubt, however, that the character 
and amount of the radiation from CO, and steam at 
high temperaturefl will change with the densit} 

From the point of view of the moleculor theon, such 
a change might be anticipated from either of two causes 
An increase of density implleti x proportionate increase in 
the frequency of molecular collisions, and this would 
result in greater facility of interchange between the tran»- 
lationxl and atomic types of energy It is possible that 
the equilibrium proportion of the two tvpes might be 
different in consequence The denser gas mav conceivably 
possess. With a given amount of trnnslatfonnl energy, 
more atomic energy, and therefore radiate more strongly 
at a given temfieraturo It is ortnin that there would be 
a mure rapid attainment of equilibrium 111 the gas after 
an explo'tion or a rapid expansion Another possible cause 
IN a direct interaction between the molecuirs apart from 
collisions Two molecules at h suflicient distance apart 
will vibnte prnctiiilly indipendently, eich behaving os 
though the other was not there, exiept that there will be 
a tendency for them to vibrate In the same phose But 

if the two are dost together thev react on one another 

SO thar the natural peric^ or periods of the two together 

win not be thi same hn those which each would have if 

it were isolatid 

Such direct measurements as have lieen made of the 
rndmtion after a dosed-vessel explosion suggest that the 
flame is more transparent than might be Inferred from 
the experiments on open fl imes According to information 
given to the committee bv Prof Hopkinsnn, W T David 
has found that the radiation received bv a bolometer placet! 
outside a fluorite window in the cover of n cvlindrlcal 
explosion vessel 30 cm Xio cm is grealiv Increxsed bv 
highlv poliKhing that portion of the ooDosIte cover which 
can be “seen*’ bv the bolometer I his implies that t 
thickness of 30 cm of flame in these rircumstnncos can 
transmit much of the radiation which it emits The 
density of the gas in this case was atmospheni, and the 
10 cm thirkness in the explosion vessel would be equiva¬ 
lent to perhaps 1^0 cm of open flame if 'tbsorntion were 
nlmplv proportional to dennitv According to Cxllendar's 
experiment such a thIckneNs would be almost completely 
opaque It Is possible that the latersi extension is 
sufficient to account for this remit The open flame 
should be n cvlmdrlcal mnss of dimensions 1^0 cm x 
150 cm , instead of n long ‘.trip with n cross-section of 
3 cm , in order to make the two cases strictlv comnarable 
It will he remembered that In the dlscusNlon above ft 
appeared that the laterally extended flame would seem to 
be more transparent 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE ^ 

Cambridge —The Walslngham medal for igro has been 
awarded to A V Hill, of Trinity College A second medal 
has been awarded to J C F Fryer, of GonviUe and Caiui 
College 

The following have been elected to the Clerk Maxwell 
scholarship —R D Kfeeman and R T Beatty, both of 
Emmanuel College 

At a meeting of the Fitzwililam Museums syndicate, held 

> Ark for Mat Amrun. oc*» Fydk fltorliho'ir, voL hr, Nfc |o, 1 

* Ann. d*r Phydk, vel wl (tpo^ p. os* 
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00 (tomnber 09, F W Green, of Jeeue Colley, was 
appointed honorary keeper of liie Egyptian antiquities 

OzroaD —At a Convocation held on December 6, the Vice- 
Chancellor (Dr Heberden, Principal of Brasenose) pre 
■Ming, the nonorarv degree of doctor of eclpnco was con¬ 
ferred on Prof Mefdola, F R.S , professor of chemistry in 
Che Finsbury Technical College (City and Guilds of I/>ndon 
Institute), In anticipation of the Herbert Spencer lecturv to 
be delivered by him on December’ 8 In making the pte- 
aentatlon, the Sedelian professor natural philosophy, Prof 
A B H Lowe, F R S , dellvmd the following oration — 
Adest vlr quern omnes, qui sclentlae et Imprimis Chemlae 
et Blologlae student, omare gaudent, Societatls Rcgalis 
Sodalis, Societatum Lntomologiae, Chemiac, Chemicorum 
Industrlae, oporam dantium Pracses emeritus, Raphael 
Meldola Qui vir cum prlma aetate Carolo Darwin 
conlunctii»8iniub i^Mt, ita de Natura forniarum novaruni 
crcatrlce quaeslvlt ut plurlmls eodom studio incinbis illud 
Blologlae genus quod Ipse excoluerat nobtratium fere 
proprlum fieret Postonora olus studla partim in Physitc, 
partlm in Chomia vnisata sunt, quo e numeio si pauca 
quaedam moment! maximl commemorare liceat, et eligcrcm 
quae de Chemla Photographiae inservlcnte, dc chemicls lar- 
bonis elementib, de rheniun umorum corporalium romposi- 
tione commentus cat Multoa lam annos in hoc Chemiar 
genere pnncipom habitum atque latlssimn in campo 
evagatum nesnn an nemo hunc vlrum laude siiporavit ” 

The annual prl/e distribution and students' conversazione 
of the Northampton Polytechnic Institute, Clcrkenwell, 
EC, Is to be held this evening, December A The Right 
Hon Lord Alverstonr, O C M G , PC, Lord Chief Justice 
of England, will distribute the prizes and certificateb 
I^turettes will be given by Mr F M Denton on com¬ 
mercial uses of electro-magnetb, and Mr F Handle) 
Page on how to flv 

Dr Edgar F Smith has been appointed to succeed Dr 
C C Harrison as provost of the University of Pennsyl¬ 
vania, In which institution he hab held a chair of chemisfrv 
since 18S8 His chief work has been done in electro- 
chemistiy, as a list of his principal publications would 
show He is a past-president of the American Chemical 
Society and of the American Philosophical Society Hi 
has also been a member of the U S Assay Commission 
and adviser in chemistry to the Carnegie Institution 

Thb annual conversazione of the Ro)ul College of Science 
and Royal School of Mines will be held on Wednesda> 
December ai Both the new and old buildings will bi 
open in Imperial Inbtitute and Exhibition Roads, South 
Kensington, S W , and many interesting exhibits will be 
shown in chemistry, physiis, mechanics, metallurg>, 
mining, botanv, and zoology, arranged by the respective 
scientific societies During the evening Dr C Gilbert 
CuUls win give a lecture on " Coral Islands " 

It Is announced, sa>8 Science, that Mr Andre>iv 
Carnegie has given a further sum of 300,000! for the 
construction of buHdings of the Carnegie Technical Schools 
at Pittsburgh From the same source we learn that by 
the will of Prof A Marshall Elliott the Johns Hopkins 
University receives his library, and the sum of 400! for 
the establlshmont of a schola^lp for graduate students, 
and that the American Museum of Natural History receives 
5000! by the will of the late Mr Charles E TUford, of 
New York City 

Stbps are being taken to Inaugurate a Students' Union 
In ooiinectlon with Sheffield University An Influential 
committee, representative of all faculties, has been elected 
from amongst the members of tbe Students' Representative 
Oaundl to proceed with the formation of the union 
SiKffleld University stands alone amongst the universities 
cf the United Kingdom In not posseulng sudi an institu¬ 
tion, and* we feel lure that m committee's appeal to 
ittembert of the University and their friends for oontribu- 
tkms to the fund to provide premises where students may 
be united In the bonds ^ social intercourse will meet with 
a geneitnis reeponse. Qieques may be made payable to 
JfC* H- KhaHfa, honorary secretary and treasurer to the 
Students* Unhm Conunlttee, The University, Sheffield 
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The Royal Agricultural College, Cirencester, founded In 
1845 and reorganised in 1008, ib now definitely associated 
with the University of Bristol for the purpose of Instruc¬ 
tion in agriculture, forestry, estate management, land 
surveying, veterinary science, natural history, agricultural 
chemistry, botany, zoology, and geology, to which other 
allied aubjects may subsequently be added Instruction 
given at the college m these subjects to undergraduates 
win be deemed to be Instruction given in ana by the 
University for the purpose of degrees and diplomas In 
agriculture and forestry The present principal, Mr 
Alnsworth-Davls, is recognised os professor of natural 
history m the University, and Mr Drysdale Turner as 
professor of agriculture, this recognition carrying with it 
membership of the University Senate While the associa¬ 
tion will In no way Interfere with the prlmaiy work of 
the Royal Agricultural College, which will still retain Its 
distinctive and time-honour^ diploma, a new class of 
students will come into existence, and an important 
advance be made in the correlation of agricultural educa¬ 
tion in the west of England 

Undbji the auspices of the Ixindon County Council, 
another conference of teachers will be held on three days 
Thurvla), Friday, and Saturday, January 5, 6, and 7, iqii, 
at Birkbe^k College, Bieam's Buildings, Chancery Lano, 
E C The programme includes the following subjects, 
among others —Thursday, Januar\ 3, Spcctahsation m 
^chooh Addresses by Mrs Sophie Brvant on the value of 
specialisation In secondary schools, and F Hullcv on an 
experiment m specialisation in elementorv schools Memory 
Addresses by Dr C Spearmon on the relation of the 
memory to the will. Dr r O I^wls on some Interesting 
investigations on memory, and Dr F H Havward on the 
cultivation of memory Friday January 6, The Teaching 0/ 
Geography Addresses by B C Wallis on the teaching of 
geography in secondary schools, J F'airgrleve on a praciicnl 
room for the teaching of geography, and C J Rose on 
open air teaching m geography Saturday January 7 
EducaUon Experiments tn Schools Addresses by B Lewis 
on a combined scheme of hUlor> and geography teaching 
F Thomas on pictorial aids for the leui hing of geography 
and history, A O Gawler on how to secure individual work 
in large classes, J Greer on an experiment in numbei 
teaching, A E D Lowden on stencilling—a valuable form 
of handwork, and Mrs Sondford on animals in infants* 
schools No charge will be made for admission to the 
conference Application for tickets of admission should bt 
made to the Chief Inspector, London County Council 
Education Offices, Victoria Embankment, W C 

By the passing of the Education (Choice of Employment) 
Bill into law on the day of dissolution of Parliament, the 
English and Welsh local education authorities have after 
a keen controversy been accorded statutory powers to 

give boys and girls information, advice, and assistance 
with respect to the choice of emplovment " The School 
Boards cu Scotland were put in po^ossion of these poweis 
by the Education (Scotland) Act, xgo8, and the School 
Board of Edinburgh took the lead in making the powers 
operative The originator of the conception of a national 
system of school information and employment bureaux was 
Mrs Ogilvle Gordon, D Sc , who first placed her scheme 
before the public at the annual meeting of the Glasgow 
Union of women Workers, held in March, 1904 The full 
draft of her scheme was submitted to the President of the 
Board of Education and to the Secretary for Scotland, and 
was supported by numerous resolutions passed In Its favour 
at public meetings It was afterwards published In Mrs 
Ogfivle (jordon's " Handbook of Fmplovments" (Aber¬ 
deen Rosemount Press) The aim of the scheme Is to 
bring th« teachers' knowledge of the individual bov and 
girl effectively to bear upon &e!r choice of a future career, 
and it Is based upon the sound economic principle that 
work on\such lines ought to be nationally organised in 
order to make sure that it should reach every child, and 
that the work ought to cover all the openings and o^pa- 
tlons for our youth—skilled or unskilled, mercantile or 
personaL By tne measure which has at last become law, 
there Is now a prospect of an effective ndvlsopr »wice 
being organised throughout the rountr>, administered b> 
eommittw formed uimr the education authOTities, and 
there diould be no difficulty tn arrangements being made 




192 


NATUkE 




locally between the labour exchangee and the education 
authonty no that no actual overlapping of work ahall take 
place but each be helpful to the other 
Thb annual priae diitribution of the Sir John Caea 
Technical Inatitute waa held on Tueaday. Novembv ap, 
when Sir William Tilden diatnbutad the priiea and 
delivered an addreai the chair waa taken by Sir Owen 
Roberta chairman of the governing body Sir William 
Tilden after contrasting the oonaltlona available for 
obtaining acientiflc initruction now* in such initltutiona aa 
that of the Sir John Can aa compared with his own 
student da3ra referred especially to the improved character 
of the teaching but pointed out that the reaponeibihty for 
gaining the full benefit of these advantages rested still 
aa It Old In former yeare far more with the students than 
with the teachers Whilst the business of the teschert 
was to be regarded as being concerned with the selection 
of the subjects to be studied rather than their exposition 
the real responsibility for progress must alsrays rest with 
the student Ihe assimilation knowlei^ Is the bust- 
neta of the student and the greatest inducement and 
stimulus for such assimilation la the desire for knowledge 
a desire which is most advantageously associated with a 
conviction of ignorance Sir William Tilden further urged 
the necessity of the thorough understanding of the sub 
jects taught at each stage of progress and pointed out 
that students should not look to their teachers for recipes 
for doing things but to their own efforts as the means 
of acquiring a full understanding of their work and that 
they should not omit becoming fully conversant with the 
historv and meaning of the expressions and words employed 
in their studies In c<mcluaion it was pointed out that 
with every student there are times when the mind should 
be allowed to relax a little from the pages of their text 
books and that of the many forms of relaxation it was 
most desirable that all young Fnghsh men and women 
should devote some attention and interest to the history 
of their own country The exceptional advantages of 
f ondon and etpectaUy of the City of London as a stimu 
lant to such study was particularly referred to for there 
IS nothing more interesting more absorbing or more 
enchanting than the study of the history of mankind 
especially that particular variety of mankind which is 
rewesented by the Anglo Saxon race Sir William Tilden 
Bubaequently opened the new chemistry laboratory which 
has recently been equipped by the governors of the 
institute 
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Royal Society, November 04—Sir Archibald Gakie, 
K C B president followed by Mr A B Kempe vice 
president in the chair—Sir Norman Lookyor Ihe 
sequence of chemical forms in stellar spectra —A 
Malloek Influence of viscosity on the stability of 

the flow of fluids The effect of this paper s to 
direct attention to an observation made by the 
late Mr W I roude F R S with regard to an ex 
penment On fluid jets and to its application in 
explaining som of the phenomena presented by the flow 
of wscous fluids Ihe experiment referred to was shown 
by Froude at the British meeting of the British Associa 
tion in 1875 and one of the deductions drawn from it was 
that in a viscous flow the charactei of the stream differed 
according as to whether the flow was towards decreasing 
or increasing pressure —Horace Lamb Atmospheric 
oscillations Ihe paper treats of the free osdllations of 
an atoosphere the temperature being a function of the 
altitude and the adiabatic laws of expansion being 
assumed In psrtJcuJar the case of a uniform temperature 
gradient is discussed in some detail The possible oscUla 
tions are Ilf vanous hrpet, of which the most impoitant 
is of the character of a longitudinal wave The results 
are simplest when the eimiliDrium state is one of eon 
vecHve^mhbrium and die velocity of the longitudinal 
Newtonian velocity sound 
✓(gH) oomsponding to the temperature of the lowest 
•tatum The bearing of the resun on Kelvin s theory of 
the senu-diuma] baronfetnc oscillation is examined and it 
appemri that tha eslitenoe o( a frea period of the earth t 
atmoaphere of aomewhat leu than twelve mean aolar 
NO 2145, VOL. 85] 


I hours 11 highly probable Ocher types of osc Ul fcili u b 
depend for their frequency on the degree of stability of Qib 
' atmosphere and may In circumstances be oomparadvbty 
I slow It II possible that these may account for some of 
the minor fluctuatiOfM of the barometer Tbe piper 
Includes also an examination of the theory of waves at a 
surface of discontinuity—P J Klrkby A theory of the 
chemical action of the electric dischvge in electrolvtlc 
gas and other gases The complicated results attemfing 
me passage of an electric discharge through electrolytic 
gas described in previous papers and in particulat Jha 
chemical effects obiwrved in the positive columns Jbog 
discharges were explained by the theory that the dubplcid 
action IB due to molecular dissociation effected the 
colhsiont of gaseous ions oonstitutlim the current with 
the molecules of the gas, the atoms ot which are thus set 
free to enter into new oombinationi In this paper an 
account s given of experiments i^gned to determine both 
the number of molecules of water (w) formed by the 
passage of the atonjic charge through 1 cm of the positive 
columns of various discharges passed through electrolytic 
gas (aH, + 0|) and also the electnc force (Y) within thw 
columns the results providing data for testing and develops 
mg the thporv The chemical effecta of the positive column 
are attr butrd to the motion of the electrons alone TIm 
number of atoms of oxygen set free by the collisions of on 
electron moving through 1 cm in electrolytic gas at p mm 
pressure under the electric force Y is of the fom 
wlwre f b are certain constants Hence if an 
atom of oxygen can unite directly with a moIrcoJs of 
hydrog n w IS proportional to epe V/Y All the expen 
mental results satisfy this condition within error limits ip 
the part cular form w/p^yps 4* 7//Y and thus support 
the above theory as well as the hypothesis that water 
vapour IS formed by the collision of an atom of oxygen 
with a molt cult of hydrogen Ihis equation involves that 
the ericr^ of formation of an oxygen molecule is lets 
than ana probably nearly equal to 6xio-** ergs and 
exptriments of Berthelot upon the heat of transformation 
of oiope into oxygen are shown to be in fair agreement 
An estimate 7x10-“ ergs is also given for the energy 
of formation of a molecule of water vapour These expen 
monts also prove Independently of theory that dissociated 
atoms of oxygen ore not charged electrically Similar 
experiment! were made with the gaseous mixture CO + Hj 
The chemical effects observed in the positive column repro¬ 
duce the main features observed with electrolytic gas and 
are explainable by a similar theory —G W Walkar An 
electrostatic voltmeter for photographic recording of the 
atmospheric potenual The paper desenbes somo expeii 
moots made at Eskdalemuir Observatory with the object 
of obtaining a simple and efficient voltmeter for continuous 
photographic registration of the electrical jxitential at a 
fixed point in the atmosphere Fxpenence has shown that 
occasionally the instrument would require to register up 
to fully 1000 volts + or - Satisfactory results have 
boon obta ned by means of a Dolexalek electrometer The 
usual sensitiveness was greatly reduced by using a 
phosphor bronze suspension while the needle was loaded 
to prevent tilting A fixed difference of potential is api^ed 
between the quadrants by means of one or two standard 
cadmium cells while the potential to be measured is 
applied to the noodle The needle can now carry 1100 volts 
with perfect safety and stability while the scale vahie on 
Che |Mper Is constant to within a few per cent over a 
range from —poo to +900 voile Trial has been made of 
a voltmeter (made in the workshop) similar in general 
design to the Doleialek but in which the fixed difference 
of potential between the quadrants is provided by making 
the quadrants alternately of copper and sine seddenra 
together and not insulated Uniformity of scale value 
Iw been obtained from about -500 te +500 volts* but 
for hightf potentials oolv approximate uniformity WM 
lecureo This defect arises from want of mechanical 
perfection of the quadrants and needle and should dis- 
appear in an instrument made with the same ikcuracy aa 
me Dofosalek At present also tbe damping of tha needls 
during venr rapid changes of potential Is lotufllcltnt 
Inference is niade to certain points in the manipula^ 
of sulphur ter Insulating which have been found eesentiol 
to secure good results—Dr T H H^usSoofc Opi^ 
dispersion an anal>sls of Its actual depwidanoe upon 
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phj^kal eondltiofift. The p*p«r It basod upon a generaliied 
ffii^OTilon formula 

* ^ » i- l 

#+i/(i?^) f V-x% 


Whare P is the density of tho modlum The (mantitiei 
it and Af refer to natural vlbradona inherent in tne mole¬ 
cule, and It U asnimed that these are not changed by 
vatylog physical conditions, such as temperature, pressure, 
or density, thus an atten^ is made to ezpreu these con- 
^IIms in their optical effect by two variables, P and o-, 
TuiLbchefne Is tested first by a relation deduced from the 
atsm" formula, namely, the difference in value of 
P/(«r-i) for any two physical conditions of the same 
substance is constant in regard to wavelength From an 
eaamipation of available data this ai^iears to bo satisfied 
approximately for gases and liquids and for changes from 
gas to liquid. Numerical values of r for various sub¬ 
stances in different condltkma are obtained by assigning 
It aero value for the gaseoua condition at normal, pressure 
and temperature Arflflcial double refraction is Included 
hi the same formal scheme by allowing anisotropic changes 
of the quantitv ir Finally, for dispersion formuls of the 
above type an observed maximum of absorption (or of 
selective reflection) Is Identified, not with Kt but with a 
wave-length X'h offering from X, by a term involving P 
and <r, numerical examoles are given for rock-salt end 
fluorite The wave-lengtns X', are calculated under various 
conditions for certain substances, experimental data are 
analysed to show the pressure-displacement for air and 
the temperature-displacement of aW)rptlon maxima for 
water mod carbon disulphide —C P Butlor The spec¬ 
trum of Halley's comet Provision was made for photo¬ 
graphing the comet and Its spectrum from the beginning 
of May at Fosterdown, Catorham ExoeptlonalTy bad 
weather prevented observations until the end of the month, 
when photographs and visual observations of the spectrum 
were obtains on May 83 and a6 The photographs of 
the comet taken with a Dallmeyer lens, 6 inches aperture, 

50 Inches focus, show that the nucleus was at tim«*s 

multiple Visual observations of the nucleus showed strong 
continuous spectrum with three bands in the yellow-green, 
green, and greenish-blue, having approximate wave-lengths 
5635 7)1 (In* >o). 4737 Ont 7) The spectrum 

of the coma surrounding ffie nudeus consisted of these 
same three bands, without any Indication of cxmtlnuous 
radiation The photographic spectra show only the 
brightest spectrd features of the spectrum of tho nucleus 
the relative Intensities differing widely from the visual 
Intensities oadng to the selective sensitiveness of the plates 
The two most conspicuous bands are near X 4737 Ont 10) 
and 3884 (Int 6), with fainter bands near XA 40^0, 4360, 

51 65, and 563 ^ Photographi obtained elsewhere at 
different times show differences 1n the relative intensities 
of the component bands This has been ascribed to varia¬ 
tions of atmosphenc absorption It may be noted, how¬ 
ever, that before and after the transit of May 10 the 
aspect of the head would vary quickly, at one time the 
hotter side facing the sun would be best «een, at others 
the cooler portions away from the sun would be more 
prominent Prellmlnarv experiments show that by varying 
conditions of vaporisation the relative Intensities of the 
carbon or hydrogen bands may be considerably modified, 
and It would appear that the changes observed in the 
oofsetary spectrum might be produced bv some such differ¬ 
ence of condition —Dr H F BAfcwr A geometrical proof 
of the theorem of a double six of straight lines 
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Roval Redaty, November 7—Pmf Crum Brown, vice- 
president, In the chair—J D Hamilton Dlokaon A 
thermoelMtrlo diagram from -aoo* to +100" C , based 
on the experiments of Sir James Dewar and Prof 
Fleming. The platinum temperatures were first reduced 
to abeolute acale The obeeiwations of the electromotive 
force of each metal-lead couple were plotted against 
temper a tura, and the curves were drawn freehand with 
tha greataat care through them. By finding the^locus of 
ilta middle peinta of parallel chords, Mr Dickson proved 
t|m tlia curvaa were ail, with cme exception, parabolas 
Tha exeeptloti wgt in the caae of antimony-lead, for which 


tiu curve waa a hyperbola. In the majority of cases the 
parabolae differed from those obtained by Talt tfimgh 
tha more limited range of temperature used by him and 
his students In the main fact that tMr axes were not 
perpendicular to the temperature axis The “ Talt Unea," 
aa it waa convenient to name the lines of thermoelectric 
power, were iMt In these straight, although limited por« 
tlons of them might be very nearly so As was 
proved from the geometry of the parabola with inclined 
axis, eatdi Talt line waa a curve with two asymptotes 
perpmdlcular to one another Of the metals Investigated, 
gold, oilvef, line, and German silver followed Tait’s rule, 
tne thermoelectric powers referred to the lead Une giving 
straight Unea, but platinum, copper, c«lmlum, fuckel, 
manganese, nslladlum, and aluminium gave for their 
electemotlve-fme curves parabolas with IncUned axes 
Similar resuha were obtained from recent obeervationa 
pubUshed by Holborn and Wien, Bams, and from early 
obvervationB by J Murray and J C Young, worklM 
under Tait's directions —Profs Al» tmlth and A W C. 
MmisIm a dynamic method for measuring vapour 
pressures, with its application to benxene and ammonium 
chhu-lde A modified form of the isotenisoope, previously 
described, was used In determining the vapour pressures 
of these substances The advantagM of the new form of 
apparatus were that it could be used for high pressures, 
that the confining fluid could be reduced in amount, and 
that the thermometer was inserted directly in the bath 
with ita bulb no longer In a region of varying pressure — 
Profs Alex gmlCIi and W C Monaloe A (mantltative 
study of the constitution of calomel vapour The object 
of the investigation waa to find to what extent the vapour 
of calomel waa dissociated, and the method was to 
measure the vapour preasures by means of the Iso- 
teniscim at various temperatures from 360^ C to 
400° C The resulta showed (1) that the vapour of 
calomel waa composed wholly of mercury and corrosive 
sublimate, HgCl and HgCl oeing alike absent, (a) that 
calomel dissolves In mercury with a molecular weight 
corresponding to the formula HgCl; (3) that the laoteni- 
soope may m used in the quantitative Investigation of 
chemical problems—Dr R A Houetosi The efficiency 
of metallic filament lamps The results were obtained by 
means of a new method involving the examination with 
a thermopile and very sensitive galvanometer of the sm- 
trum of the radiation transmitted by a water filter The 
values obtained for the efflciencles of carbon, osmium, 
tantalum, and tungsten lamps as energy transformers were 
respectively a 9, 5 a, 6»5, and 7 5 per cent 

Paxib 

AcadaaiT of Selene as, November 21 —M ^mile Picard 
in the chair ^H Lorentz was elected a foreign associate 
in the place of the late Prof Schiaparelli —Lord Avebury 
was elected a oorrespondant for tho section of anatomy 
and zoology, in the place of Sir Ray Lankester, elected 
foreign associate —G ffnywt The identity of the CeruIH 
comet with tho Faye comet The elements calculated for 
the two comets are nearly identical, the slight difference 
noted being probably due to the fact that the considerable 
disturbance of the orbit of tho Faye comet caused W 
Jupiter in 1899 was only approximately allowed for —C 
Popovlol Observation of the CeruIII-Faye comet Data 
are given for November 22 —G Taltadlosi A theorem of 
M Darboux —W SMilwff A new application of the 
method of development of fundamental functions—Paul 
Lgvy The intei^abiUtv of the equations defining line 
functions —G IHTol The resistance of rectangular pfones 
struck obliquely by the wind Experimrntb weie carried 
out with a suction fan, using a 70 horse-power motor, 
giving an air current of 10 to ao metres per second in a 
tube of 14 metres diameter The results are filjjn 
graphically In a senes of curvet—Jean Boequorol The 
reversal of the phosphorescence bands Rubles and an 
emerald were used for these experiments at the temperature 
of liquid air The reversal establishes a qualitative reja - 
tlon between the emission and absorption, and 
quantitative relations are worked out—R The 

magnetic properties of Iron at high frequencies The Iron 
was used in sheet form, tha alternating current, produced 
by a Poulsen arc, having a frequency of 150,000 per 
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; CAVEUDISH LABORATORY 

HUtOfy of the Cavondish Labcratory, 1871-1910 
xi+34a (London Longmans, Green and Co . 

Price 7s 6d. net. 

"^1 tW i)ccasion of this book is the fact that on 
^ December aa, 1909, Sir J. J Thomson completed 
Urn twenl^-fifth year of his tenure of the Cavendish 
>n>fesaoniiip of expenmental physics in the Univer- 
of Cambridge As the editors state in their pre- 
fale, the suggestion was made by some of the pro- 
fessOT^s imme^te obUeegues that the event should be 
obldvated in some way which would commemorate a 
pure so long and so full of achievement Hence 
I history of the laboratory over which Thomson has 
^ ~ ' for the greater part of its existence 

I general plan has been to divide the time covered 
by the history into periods, each of which has been 
'treated by an author Intimately acquainted with Its 
events The result Is a marvellously interesting set 
of records If the history had been written by one 
hand only, it would no doubt have been more con¬ 
tinuous sful concise, but It would have lost materially 
10 dharm and in value. As It is, the reader can well 
imagine himself in 4h6 company of a number of friends 
who have played important parts in a campaign, and 
who now relate in turn what they did and saw. And, 
of courssi the campaign has bm full of important 
events. Every student ol phyrical sdence has been 
aware in a general sense of what ha owes to the 
forward movements made in the Cavendish laboratory 
Yet in all probability even thoce who are best 
acquainted with the history of ntodem physics wlU 
find evidence in this volume of a greater debt than 
they had imagined The list of papers published from 
the laboratcny, a list to be found at ^e end of the 
book, is sunply astonishing, it shows important addi¬ 
tions made to every branch of physics The names of 
the authors and workers in the laboratory mclude those 
of nearly all the best-known English physicists of 
to-day, and of many from abroad In their contribu¬ 
tions to the book itself the various writers give us 
something which is welcome and valuable They 
bring about us the atmosphere of the place We see 
die continual and unwearying struggle with the diffi¬ 
culties on that road which Maxwell and Thomson and 
their fellow-workers feh sure was the road to success 
We realise their hc^s and disappointments and suc¬ 
cesses as they try one line of atta^ after another, we 
share in the tnumph of the final unearthing of the 
electrtm and in the rapid progress which followed on 
that unique discovery 

The story of the building of the laboratory is told 
hy Fhipatrick and Whefbam, who also write of the 
oontanenoemeot of Instnietlon in practical physics at a 
time when there was hardly a precedent m such work 
to serve as gidde. Sdiuster describes the period of 
Ckric Mexwell, whose commanding genius set a 
Standard for hU professorship and his laboratory Two 
msttges of Maxwell’s writi^ are quoted 
^ boofci tiiejF have dei^ been adcnowledged as 
to fats suooessora. The one li drawn fiwi 
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his Inaugural address, and defines the aims and 
methods of experimental inquiry. The other Is a flash 
of insight, the product of his bnlliant work On deetrt^ 
magnetic theory. He saw that the phenomena of the 
electric discharge when better understood would 
" throw great light on the nature of electricity as wall 
as on tiie nature of gases and of the medium pervad¬ 
ing space." It Is remarkable how fully this hu been 
r^ls^ and how each one of the three questions which 
he mentions has since been illuminated by investiga¬ 
tions in the direction which he points out Best of 
all, a great part of this work has been dona In the 
Cavendish Laboratory under the guidance of the man 
in whose honour this bode has been written. Glase- 
brook writes of the fine work which was done under 
Lord Rayleigh, work characterised by Rayleigh’s 
recognition that the accurate determination of electric 
standard had become a pressing matter In 1884 Thorn¬ 
ton succeeded Rayleigh Thomson gWes, in a chapter 
which is all too ^ort, a survey of the twenty-five years 
that followed It is naturaUy one of the most in¬ 
teresting chapters in the bo^ We read his own 
; account of his work and of the gradual evolution of 
hls principal discoveries, of his fellow-workers, of the 
system of teaching at the Cavendish, and of the classes 
that grew so rapidly under his rule 

No doubt Sir Joseph Thoms^m could hardly be 
trusted to write the full history of the doings in the 
laboratory during his own occupation of the Caven¬ 
dish chair That hat been done by four men— 
Newall, Ruthw^ord, C T R Wilson, and Campbell, 
each closely concerned in the inquiries of the j^od 
which he has discussed Newall describes the yearn 
between 1885 and 1894, when the interest centres 
round the general attack on the problem of the electric 
discharge Rutherford writes of the three years of 
intense activity, 1895-8. when the position was 
stormed, the electron was captured, and Rbntgen’s 
X-rays supplied such a ready means of investigating 
phenomena in which the electron was concerned 
C T. R Wilson describes the events of 189^1902, In¬ 
cluding the elaboration and use of the condensation 
method which he himself did so much to perfect 
Campbell shows the attempts to apply the new know- 
ledga to " the fundamental problem of modem physics, 
the relation between electricity and matter " He gives 
also an Interesting sketch of the curious and dii^U 
situation into which the knowledge has led us 
Finally, WUbcrforce writes of the development of the 
teaching of physics with a keen sense, both of the 
difficulties of the art and of their ccxnpensating 
humour. 

Taking the bobk as a whole It Is, in the first place, 
a very charming testimony to the regard which the 
workm in the Cavendlrii entertain for Sir Joseph 
Thomson. He must be a happy man to note iht 
generous and affectionate appreciation so widely 
evident in the bgok. In the second place, it will be 
of perpetual Interest to students of physics as a record 
of tito inner life of the Cavendish during a strenuous 
and prfiSfic period. It is stilt more. It is practically 
{he Ustory of the development of laboratory teadiing 
and orgafdssd research In England, so far as physical 
sdenoe concerned. In many ways it is reassuring. 

H 
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If we consider the work done, the number of lirst- 
dass investigations, and the Importance of the deduc¬ 
tions made from them, we have no reason to be 
ashamed of our country's contribution to the general 
advance We can be proud that so many students 
have proved their worth In the Cavendish and left it 
to fill important positions elsewhere, proud, too, that 
students from abroad have so freely acknowledged 
their debt to its spirit of enthusiasm and generous 
comradeship In research It is true that the boc^ 
leads us to consider the general question of physical 
research In England, and that we then find conditions 
whuh are not completely satisfactory We have still 
to fight for the recognition of the value of such re¬ 
search, and we must in some way improve on the 
disjointed nature of the career of the researdi student 
Too often his only reward Is a teacher's position in 
which he finds difficulty in exercising the powers he 
has educated But wc cannot enter on the considera¬ 
tion of such questions now, wc are only concerned 
with a book which fulfils admirably the purpose for 
which It was written 


A NEW BOOK ON REPTILES 
Reptiles of the World Tortoises and Turtles, Croco^ 
diltans, Lizards, and Snakes of the Eastern and 
Western Hemispheres By R L Ditmars Pp 
*>*+373 + 87 plates (London Sir Isaac Pitman 
and Sons, Ltd , 1910) Price 30s net 
RIMARILY intended as a general survey of the 
reptiles of the world treated in a popular 
manner, the handsome volume which has just ap¬ 
peared simultaneously in this country and In America, 
will prove of special value to all who keep these 
animals in captivity The name of Mr Ditmari is 
a guarantee of accuracy and origmahty in the treat¬ 
ment of a subject in which ho excels over all others 
Thesuccess with which he has managed for some years 
the Uirge:»t colltfction of living reptiles in existence, 
viz , that in tlie New York Zoological Park, is well 
Iqiown From early boyhood his enthusiasm for rep¬ 
tiles, especially snakes, has led him to study the 
habits of these reptiles, so repulsive to many, even 
among educated people, and his house has always 
been the headquarters of an extensive collection of 
snakes, large and small, innocuous and venonious 
The information he gives us is therefore thoroughly 
trustworthy, unlike what we find in so many so 
called pc^ular works, and wc strongly recommend 
this bo^ to amateurs who keep reptiles in captivity, 
as well as to those whose duty it is to look after them 
In public menageries 

The American species, of course, receive the lion’s 
share in a treatise emanating from America, and in 
a publisher's note to this Enghsh edition the reader 
it asked to bear in mind that the species referred to 
by the autheu: as musk turtles, mud turUes, pond 
turtles, box birtles, Stc , are known in this country as 
^tortoises, fhe term turtle being restricted to the marine, 
and sometimes a few of the larger nver species The 
reviewer wauld express the regret that the term Terra- 
used KM- some of th 4 fresh- or brackish-water 
tortdaes in America, hat not been made to include 
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these intermediate forms, which are neither true Cbr- 
toises nor turtles Further, the name sand lisard, 
applied to Acanthodaetylus boshianus (p. 38) it 
misleading, as by sand lizard every EngUrii reader 
would understand our Lacerta agtlis, which has alwayi 
been known under that name As Is to be expected 
from on author who is not exactly a systematist— 
some may say all the better for the treatment of the 
subject in a popular style, the Information aa to the 
relationships and distribution of the anbnala dealt 
with, and the number of speaes in each genus, is not 
always quite up to date Thus we notice that among 
the Chelonians the Carettochelydids are still included 
among the Pleurodirans, to which they were tenta¬ 
tively assigned before the skeleton was known, 
although it IS now established that they belong to the 
Cryptodirans, in the neighbourhood of the Triony- 
chldse The common snapping turtle is said to extend 
southward to Ecuador, whence it was first reported 
by the late Prof Peters, but the reviewer was able to 
show, many years ago, that the snapping turtle of 
Ecuador is a distinct species, identical with the Central 
American Chelydra rossignoni No allusion is made 
to the allied genus discovered a short time ago in 
New Guinea 

On the whole the author has adhered to the classlfi-^ 
cation ond nomenclature used in the British Museum 
catalogues (1885-96), but he has departed from the 
latter in the case of many North American types, 
which causes some confusion and a lack of harmony 
in the systematic treatment of the subject ' 

These are, however, very trivial defects. The great 
value of the work lies, as we have said, In the matter 
relating to the habits of the reptiles, both wild and 
in captivity, n subject on which the author is facUe 
princeps 

The varied contrivances by which reptiles secure 
their food, produce and rear their young, harmonise 
with their surroundings, &c , are fully dealt with, and 
in a thoroughly original manner The size to which 
the largest crocodiles and snakes grow is alto dis¬ 
cussed, and only trustworthy records are adduced 
The largest crocodile measures 30 feet, so does the 
largest python, the anaconda rather more than 25, the 
Boa constrictor only 11, but it must be borne in mind 
that the name Boa constrictor is often applied to 
pythons in menageries and by colonists in Afnca 

On the subject of snakes swallowing their young, 
It is important to have the opinion of on obseiver of 
such wide experience as Mr Ditmars *'The story 
of the female snake swallowmg her young in time of 
danger,** he says, **iB purely fallacious. It has ongm^ 
ated from observations of cannibal species making a 
meal of young reptiles " (p 303) Apropos of ^nnlbal 
species, we wish to direct attention to the important 
experiments made on the king snake (Coronella or 
Ophibolus getulus) of North America, a harmless 
sp^es, which is apparently immune to the venom of 
such deadly pit-vipers as the rattlesnake, the copper¬ 
head, the mocassin, and the South American Lachesis, 
whilst it usually dies within an hour if injected whh 
die poison of the c^world cobras. 

Mr Ditmars’s observations and expenmeoti on 
chameleons and other lizards with dunging hues havti 
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eotfivinedd him that tha colour-changM which these 
npttlM undergo with such rapidity are not, as often 
bdieved, in harmony with their surroundings, but are 
regulated chiefly by light, temperature, excitement, 
fHght, or health We here repr^uce a partiai list of 
these experiments on the common chameleon — 
^wcimen A Placed in the sunlight so that but one 
side of the lizard a as exposed to the rays 
Specimen B Placed In the sunll^t at an angle to 
entiray suffuse the reptile with the rayb 
Specimen C. Placea in a dark box, temperature, 
73 ® F. 

Specimen D Placed In a dark box, temperature, 
SO® F 

After fifteen minutes, the follow mg results v^cre 
noted — 


Specimen A Was a dork brown on the side that had 
been exposed to the sun, the shadowed side w as n pale 
brown, mottled with green 
Specimen B \ uniform brown, deeper than tne 
dark side of specimen 4 

Specimen C When the cover of the box was drawn 
the lizard emerged in a brilliant coat of green 
Specimen O Craveled sluggishly from the cold 
quarters Its colour was a uniform slaty-grey 
One curious effect of sunlight and shadow v^as 
noticed A specimen had been basking under a 
coarse wire grating Becoming frightened at the 
Approach of the observer, it changed its position On 
the dark broi^n body was what had been the shadow 
of the grating, brilliantly imprinted in pule >cllow 
Within half a minute this pattern had entirely faded 
The book i& copiously illuatratcd with reproductions 
of photographs taken by the author from living 
specimens, and most of them arc of high excellenie 
In some cases, however, the reduction is too groat, 
such figures as those of the European lizards and 
the glass-hnakes and slow-worm (plates xwia and 
xxxvii ) being, from this cause, practically useless 
The snake figured on plate Ixxvii ns Ceraties tnpera, 
and stated to measure about two and a half feet, is a 
hornless Cerastes cornutus ITie author appears to be 
unaware of the existence of such hornless spet-imens, 
otherwise he would not have wntten (p 328) that it is 
** Impossible to mistake the homed viper,** and that 
C vipera is, but for the absence of horns, much like 
€ cornutus A three-colour process figure of the 
rhinoceros viper, “the most beautifully coloured of all 
pi^sonous snakeh/* is given as a frontispiece 

GAB 


THE CAICULUS OF VARIATIONS. 

Lcfons suf le Calcul des Vartattons By Prof J 
Hodamard Tome premier Pp viii + 520 (Pans 
Hermann et Fils, iqio) Price 18 francs 

N O one oouW be more competent than M Hada- 
mard to deal with the calmlus of variations, and 
when this work is completed It will be a most valuable 
expoeltkm of the present state of the subject It is 
significant that in the first lines of his preface the 
author expresses the view that the calculus of varia¬ 
tions is only a firbt chapter of the functional calculus 
(caknl fortciionnel) of Volterra, Pincherlc, Stc , and 
he gives, in fact, a short chapter on this ndw theory 
(pp. aSi^ia) But the analysis, In this volume, Is 
of a more fomiliar kind 
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In fact, the first step In any actual case that natur^ 
ally presents itself is still the classical one of^i 
Lagrange, by which we obtain u differential equation, 
or a set of differential equations For simplicity, sup¬ 
pose the varied integral to be j fix, y, then the 

differential equation is of the second order, and its 
solution IS said to form a faiiiil) of extremals Sup- 
pobing that the limiting values of x and the corre¬ 
sponding values of V to be given, then in the general 
case we may expect to find one extremal satisfying 
the terminal conditions But it b\ no means follows 
that this curve really makes the given integral a 
maximum or minimum, nn example due to Scheeffer 
IS given on p 45, which brings out the point very 
clearly In this c.ase the extremal found from the 
differential equation ix y=o, and the corresponding 
value of the Integral is o, nevertheless, analytical 
curves enn be drawn, ns close as we please to y^^o, 
which make the integral negative 

In any cQso» a solution obtained from nn extremal 
IS only a relative one, lh<it is, the extremal gives a 
fiia\imum or minimum value of the integral relatively 
to adjacent paths And here il is important to define 
what we mean b\ adjacent, a fact firs* fully realised 
by Weierstrass, whose definition of adjacency of the 
pth order Is given on p 40 We may ha\i, for in¬ 
stance, two curves each passing through the termiint 
points A, B, and as close together as we please, but 
one mav be of continuous, the other of discontinuous 
curvature Now, if we have a varied integral involv¬ 
ing higher differential coefficients than y', wc must 
exclude curves of discontinuous curvature, otherwise 
the problem becomes meaningless, and bimilarlv m 
other rases 

After the Hinitirions of the problem have thus been 
touched upon, book li deals with the first variition, 
and the conditions of the first order, including variable 
limits Among other interesting points wc have 
Weierstrasb'b trunsfornmlion to homogentoiis co¬ 
ordinates, a discussion of loci (points on the envelope 
of a family of extremals), and two veiy useful inno¬ 
vations due to M Hndamard If j fix, y, y')dx is the 
varied Integral, the fif^urattve is defined to be the 
curve /(^. y, y')*w> whuh a, v' nrc regarded ns 
current coordinates, and x, v 'is constants The 
figuratnx Is defined ns the polar reciprocal of the 
hgurative with reject to A* + y^=i By means of 
these curves the author is able to put various nnal)- 
lical conditions into u vivid geometrical shape It 
may be added that book ii contains the discussion of 
various classical problems, such as brachistochrones, 
least action, the HamiUonian Lqu.itions of djnamirs, 
&c 

Book bi introduces the second variation, and goes 
more deeply Into the methods of \\ eierstrass, as w'ell 
as those of Jacobi, Clebsch, Hilbtrt, Kneser. and 
others We arrive uUimnrcIv at i statement, in 
various forms, of suffiaent conditions for a minimum 
(pp 389, 307), deduced niainlv from the properties of 
a pencil of extremals, and a brief discussion of the 
necessary conditions, illustrated b\ examples (chapter 
ill) The remaining chapters deal with vanable 
limits, discontinuous solutions, Osgood's theorem in 
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connection with the strict minimum, and various other 
topics Finally, there Is a note on implicit functions* 

Various interesting special theorems occur, by the 
way, as an instance, we have the theorem that if y 
vanishes for and x^h, the Integrnr 

IS never negative 

It nill be seen that this treatise is more for the 
advanced student than for the beginner, in fact, as 
the author expressly takes the theory of the differ¬ 
ential and integral calculus for granted, the reader 
should be prepared with a giKxl knowledge of analysis, 
including function-theory Tn any case, the subject is 
intrinsically diflicult, owing to the vagueness of the 
data when the problem is put in its general form, 
it is rather a matter of surprise that so much has been 
done, without unduly restricting the nature of the 
functions involved 

In conclusion, it should be stated that the treatise 
is based upon a course of lectures at the College de 
hrance, and that the redaition has bevn carried out 
b\ M Fr^het, to whom M Hndnmard makes his 
acknow lodgments G B M 


HYOROELhCTKiC h\GINEhKJ^G 

IlvdfoeleLirtc Developments and Engineering A 
Fractival and Theoretical Treatise on the Develop^ 
ment. Design, Construction, Equipment, and Opera^ 
Uon of Hydroelectric Trammtsnon Plants By F 
Koester Pp xxv+454 (New York D van Nos- 
trond Compfiny, I«ondon A Constable and Co, 
Ltd, 1909) Price 21s net 

YDROELECTRIC power plants do not enU for 
the same attention in this country as in America 
and on the European continent. Yet what English 
engineer who has visited such installations has not a 
store of vivid recollections and happy experiences’ 
Ihe mountains and the forests, the streams and the 
waterfalls—for the generating stations of hydro¬ 
electric plants are usually away out among the beau¬ 
ties of nature—all bring back memories of pleasant 
tours and the like, whilst so far from destroying the 
attractiveness of their surroundings by harnessing 
nature's forces in this way, the author of the present 
work maintains that the scenery has at tunes been 
made more interesting, when proper attention has 
been paid to the architecture and situation of the 
buildings This opinion 14 well upheld by many of 
the splendid photographs reproduced so well in this 
large vi^umc 

The title of the book, however, Is certainly ambi¬ 
tious, and, cntlcised from thu point of view, we fear 
that the treatment on the whole in too general and 
descriptive, even to the point at tunes of being 
meagre, to be of great service to those directly con¬ 
nected with hydro-power plant installations. This 
will be further understood from the table of contents, 
which comprises chapters on dams, headrace, pen¬ 
stocks, V^wer plant, pooehanical equipment, electrical 
equipment, eteotrica^^h^smission, substations, line 
p^ection, and a long list of developments, any one 
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of which could occupy «icfa a volume by Itself.' Hetwe 
It is oiinost inevitable that only a blrd*8>cye %lew 
cou^ be given when all these subjecU were brogtflt 
within the compass of one book It may be^rs ca Heti 
that this popular mode of treatment appears to meat 
with more favour in America than in coirntries this 
side of the Atlantic With this one reservation, how¬ 
ever, we have nothing but praise for the general 
excellence of the book, the care devoted to its anraitge- 
ment, and the high quality of its illustrations. 

To show that the wnter is well up-tcMlate, it is 
only necessary to refer to a few of the new features 
in hydroelectric developments which are dealt with In 
their respective chaptersAirshafts and equalising 
chambers in connection with pressure tunnels, seam¬ 
less WTided, flnngelesB, telescoping penstocks to fadli- 
tate shipmcnL and to eliminate expansion Joints, 
siphon system, in contradistinction to Uie inverted 
siphon, impulse wheels with draft tubes and multiple, 
non-water-wasting nuxzles, compound turbine 00 a 
single shaft, the discharge of one being the supply of 
the other, rapid and complete turbine tests by certain 
methods and autographic recording device, 30,000-volt 
generators and their efficient protective devices against 
lightning Unique combination of single and three- 
phase high-tension transmission systems from three- 
phase generators, wagon-panel switchboard s>stems; 
segregation and decentralisauon of bwitchboords, con¬ 
tinuous water-flow grounders and horngaps with 
mlcrometric setting Two-legged transmihsion towers 
and line-crossing protection 

At the end of each chapter is appended a biblio¬ 
graphy of works and papers to which the student ma\ 
turn fur further infonnation, this compilation is b> 
no means the least valuable feature of the book 

Occasionally the author^ treatment includes matter 
where his judgment seems to have been less sound 
Thus m discussing electric generators, he states there 
are three types—the inductor, the revolving armature, 
and the reviving field But surel> there u no reason 
for treating all these at equal length i'—indeed, little 
harm would have been done if the discussion of the 
first two types had been omitted completely m describ¬ 
ing modern high-tension machines, unless, of course, 
the author intended to enter into the province of the 
designer in order to bring out certain advantages in 
the older types which have recently become prominent 
Nor IS sufficient attention paid to the development of 
high-speed watcr-turbine sets Of large output It 
would have been well to have supplied a table giving 
outputs and speeds of modern turbine sets for the 
various classes of turfiLnes 

Here and there an error has been allowed to remain 
in the text, whilst at times important questions, such 
as the effect of capacity In transmission fines, have 
been omitted 

Following a very useful and mlbwrittoi diopter on 
line protection (lightning arresters), the last section 
of the bode Is devoted to a detailed description of 
eight modern American and European hydrodectrlo 
developments, which serve well to show tiie Inurtense 
advance ma^ in wateivpower installations dur^ 
recent years. 

Stanley P. Sutra. 
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THE ORIGIN OF COAL. 

Die Kntstehung der SUinkohle und der Kaustohtohihe 
Merhaupf, By Prof H Potoni^. FUnfto Aultage 
Pp. zl-f325. (Derhn. GebrUder B<mtraeger, 1910) 
Price 7,80 marks 

HE study of the probable mode of formation of 
cool and kindred substances has for many )'ear(i 
engaged the attention of Prof Potoni^, who, as 
paUDobotanisl in the University of Berlin, and also as 
a member of the Gcolo^cal Survey of Prussia, has 
had exceptional opportunity for such study, both in 
\he cabinet and in the field At the York meeting of 
the British Association in 1906, he laid before the 
Botanical Section his views on the origin of coal, 
and the following \car issued the fourth edition of 
h» little work, Dto Entstehung der Stelnkohlc, 
u 8 w **—an octavo of only forty-seven pages, which 
was bnefly noticed m Nature (vol Ixxvni , p 86) 
In the new edition, recently published, the work has 
been considerabl> enlarged, and the title so modified 
as to indicate that it deals with the origin of causto- 
bloHths generally 

Under this term caustohiohths are included nil those 
rocks or mineral substances which arc, directly or 
indirectly, of organic origin, and are combustible, 
whilst such organic rocks as are incombustible, like 
chalk, are distinguished as acaustobiolilhs In order 
to explain the origin of the fossil deposits, the author 
has wisely given much attention to the corresponding 
recent formations, or what may be reasonably re¬ 
garded as such Three great groups of caustobioliths 
are recognised In the first place, there are the rocks 
called sa^ro^ekfei, formed from organic slime, or 
sapropel, resulting from the partial decay of aquatic 
organisms and their products in stagnant water 
When the sapropel, m n sub-fossil state, becomes gela¬ 
tinous, It is distinguished as saprocoll, whilst the 
Tertiary forms are desonbed as saprodil, and the 
older vanedes as sapanthracon It is a disadvantage 
diat the work is rather heavily weighted with an un¬ 
familiar terminology, but it must be conceded that 
mcttt of the terms are expressive, and in many cases 
undoubtedly convenient 

Cannel coal, boghead mmeral and many so-called 
bituminous shales are regarded as sapropelites, whilst 
petroleum Is considered ^ Prof Potonid to be a pro¬ 
duct of the natural distillation of deep-seated sapropel 
rofdSM, whlrii have been exposed to heat and pressure 
during processes of mount^n-buildlng 
Another great group of caustobioliths Is formed by 
the humus roclu, which resolt from the aocu- 
midadon of the remains of landpplants and 
bo^plants. This important class contains not on!> 
many b ro w n coals, but our ordinary coals and anthra- 
eftet. Whilst sapropel rocks, generally present a dull 
surface, or a silky lustre, and when heated yield much 
ggs, the humus rodcs, or at any rate those of Paloozoic 
•id, are usually lustrous and yield a imaller propor¬ 
tion of gas- Coal whldi dKm an alternation of 
hrigbe and dull layers ie regarded as a mlx«i causto- 
tAdMi, derived partly from humus, parity from 
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To Prof. Potonid common coal is a rock which in 
most oases has been formed where it u now found* 
mainly by the fossUisation of deposits of peat, often 
in far-Btretchlng swamps CoiiMdcirng the modem 
tendency, especially in hranre, lo regard most coal as 
a substance of allochthonous formation, It is interest¬ 
ing to find a distinguished specialist upholding the 
view of "growth In place," which until recently has 
been so much favoured in this country 

Peaty deposits, though not formed of transported 
material, may exhibit stratlFlcntlon, and humus 
matter may be partially dissolved in water and pre¬ 
cipitated In layers The coal-forming pent prob¬ 
ably in a pulpy condition In certain cases, the 
author suggests that the appearance of stratification is 
explicable as the result of pre<;8ure acting m a direc¬ 
tion at right angles to that of the lamination Prof 
PoLoni^ holds that the flora of ihe coni measures 
indicates a tropical climate, nnd cite^ instances of the 
extensive growth of peat in tropicnl swamps, as in the 
fenb of Sumatra, described by Dr S H Koorders 

Distinct from both the snpropolites and the humus 
rocks is a small group of caustobioliths called hpto- 
hioUths, of which amber nnd pvro[>issitc are examples 
The llptoblohths consist ihieflv of resinuun and waxy 
substances, which bv their resistance to decomposition 
are left after the decay of the other parts of the 
original organism 

Throughout the work the author gives numerous 
references to original authorities, but unfortunately 
in most cases without sufficient detail, the reference 
being usually limited to the name of the author and 
date of publication, such as "vergl Uthemann, 1892 '* 
The student seeking furtlicr information would be 
grateful fca* a little more definite guidance 

F W R 


THE VOICE AND SINGING. 

(1) The Brain and the Voue tn Speech and Song By 
Prof F W Mott, F R S Pp xi+iia (I^don 
and New York Harper and Brothers, 1910 ) Pnee 
2s 6d net. 

(2) The Abuse of the Stngmg and Speaking Voice 
Causes, Effects, and Treatment By Prof E J 
Moure and A Bowyer, HIs Translated bv Mac- 
leod Yearsley Pp •xi+130 (London Kegan 
Paul, Trench, Trubner and Co , I.td., 1910) Price 
as. 6 i net 

(3) The Voice An Introduction to Practical Phonos 
^Sy By W A Aikin Pp ix+iso (Lon¬ 
don* Lmgnians, Green and Co., 1910) Price 
71 6 d net- 

HERE ore now many manuals dealing with the 
voice and with the management of the voire and 
singing. These are unequal in value, more especially 
as regards the 'description of the analom> and 
ph]rsiology erf the organs of voice and speech, and not 
unfrequently the writer strongly advocates a view 
pecuUariy his own, and on which ho founds hlA 
method of training It is therefore of importance to 
[ have a description of the organs concerned in voire 
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cind speech from the hand of nn experienced physio- 
\iho IS at the same time sympathetic with 
music and with the arts of speaking and singing 
i his we have in Dr Mott's admirable little book (i) 
Nothing could be better than the description he gives 
of the whole mechanism, and in Lmguage that 
an\ intelligent person can understand In particular, 
and as one w'ould expect from a distinguished 
neurologist, Dr Mott shows the intimate relations of 
the organs of voice and speech to the brain centres of 
hearing and of motion, both ns regards the delicate 
movements of the mechanism of voice and of articula¬ 
tion, and ns regards posture and other bodily move¬ 
ments Icachers of the art of voice production, as in 
singing or in the articulation of words and sentences 
in public s|>enklng, know little of this side of their 
subject, and we feel sure Ih it much of Dr Mott's 
information will be to them a revelation A stud\ of 
his book will in some respects modify their mode of 
teaching 

(2) Messrs Moure and Bow\er's biiok is of a different 
character It deals with voice production in singing, 
but more cspecialJv with the scnuus mistakes that may 
be made by methods of teaching, or b> the strain put 
on voices by singers themselves, that cannot fail to 
injure the vocul apparatus We would recommend 
that a student should, in the first instance, carefully 
studv Dr Mott’s book, and then take up tliat of the 
French authors In the latter there is first an in¬ 
teresting historical sketch of the teaching of singing, 
from the lime of the Romans onwards llie church 
was the first educator of singers, to nu*et the require¬ 
ments of the plain chant Trills, tremiilosi, and 
shakes by and by embroidered the tones, and it is 
Lunnus that for many \ears falsi^tto voices were in 
great request The invention of the madngal in the six¬ 
teenth century enriched v<M:al music and made greater 
demands on performers Ihus much was done before 
a phxsiological basis was 1 ud bv Cmrcin, after the 
revelations made to him b> his invention of the larvn- 
goscope 

The description of the mechanism is not so thorough 
in the French book us that given b> Dr Mott, and it 
mav give some superficial if not erroneous notions 
The portion on the registers is w«U done, and more 
especially the description of the mixed or middle 
register fhe chapter on " Vocal abuse " gives much 
valuable Information Both teachers and singers 
often forget that there should be a physiological har¬ 
mony between different parts of the vocal apparatus. 
Pulmonary capacity, muscular power, the dimensions 
and delicacy of structure of the vocal cords, are all 
more or lets related Strong and sud 4 en expiratory 
efforts made with the view of increasing the volume of 
the voice may injure delicate cords A light tenor 
may make the mistake of trying to do what onlv a 
strong tenor can accnmpbsh, or the tenor may even 
imagine he^is a baritone It is true that no lRr>ngo. 
scopic examination can enable a master to determine 
what his pupil is capable of doing, but a few trials, 
cautious’^^ carried out with such solos for various 
voices at^re given in detail on p 104, would soon 
settle the question Singers may also Injure their 
rokes by frequent displacement or change in the 
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range of their voice The same baritone In some 
cunistances may have to sing on successive days, or 
even on the same day, as a deep baritone or a high 
baritone of the Verdi type Modem composers, and 
especially Wagner and his followers, have injured 
many voices by the demands they have made, as, for 
example, in Tristan and Yseult They have beeii 
called "the executioners of the voice " Some singers 
never learn properly how to breathe, and by taking In 
too large a volume of air and expelling it with 
violence, by " bellowing," in fact, they may even pro¬ 
duce emphysema of the lung The chest voice Is 
difficult to manage, and it may be much injured, byv 
welding tw^o registers, and thus destroying purity of 
tones The scales showing the range of the registers 
on pp Ko-81 are very instructive 

There Is nn admirable chapter on some of the patho¬ 
logical effects of abuse We find also an appendix 
showing the vocal ranges of varieties of voices, such 
as strong tenors, opera tenors, opera-cornique tenors, 
baritones, high baritones, or Verdi bantones, basses, 
basso cantando, basso prof on do, contralto, high 
soprano, mezifo-soprano, and dramatic soprano, and, 
to add to the interest of the list, the names of many 
of the distinguished artists of their dav are given 
llic authors also point out, and illustrate by portraits, 
the relation that often exists between the physical 
appearance of the singer and the range and quality 
of the voice There are some signs of haste in the 
translation, p 15, line 4, should not "cause" be case? 
Second sentence on p 21 not clear It is difficult to 
understand the portion of the sentence at the top of 
p 42 At middle of p 42 insert *if" before he As 
we 'have already indicated, the French Book is 
the complement to that of Dr Mott, and both 
taken together leave little else to be written on the 
subject 

(3) This book 19 an admirable account of the 
mechanism of both speech and song There is a full 
description of tlic physiological mechanism concerned 
in the formation of vowel tones and the sounds of 
consonants The action of the vibrators (the vocal 
cords) and the management of the resonator (the cavi¬ 
ties of the phar>nx, mouth, nose, &c ), is illustrated 
by exercises which a reader can readily follow, and 
the rules to be attended to in the management of the 
breath are given with physiological explanations Two 
notable features of the book are a pronunciation chart 
showing methods for the practice of Engli^ pro¬ 
nunciation, and figures termed bv the author "Song 
diagrams," showing the capacity of the various kinds 
of voices, from deep baiss to high soprano Composers 
would do well to study the figures on pp 138, 139, 
and 140, where they would see at once the exm^itant 
demands on the voices of great operatic singers made 
by certain composers, notably by M^gner and even by 
Beethoven The effect of the prolongation of Very 
high tones may be brilliant and strlldng, but thelf 
production must cause, in many cases, serious tear' 
and wear to a fine voice As a truly' scientific exposi¬ 
tion, deabng with a subject that has an importaat 
practical aspect, Dr Aiken’s book is to be strongfy^ 
recommend^ 

John G. McKsNovuct^ 
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OVtt BOOK SHELF. 

DU WissenschaftUchen Gfundlagen der andlyUsckcH 
' Ch^mie^ By W. Ostwald. liiinfte Auflage Pp 
3di+333. (Leipzig VV Engelmann, 1910) Price 
8 marks. 

The appearance of a fifth edition of this weil-kno'vn 
book affords gratifying evidence of the widespread 
recognition that the study of analytical processes from 
the theoretical point of view is a necessai^ adjunct 
to the practical work of the laboratory, At the same 
time, tne continued demand for a book of this char¬ 
acter IS a striking testununy to the general utility uf 
the lontc hypothesis m the consideration of the 
problems of analytical chemistry In spite of the 
many attacks, persistent and vigorous, which have 
been made upon the theory of Arrhenius, it has to be 
admitted that its position as a working hypothesis is 
stronger to-day than it a as at the time of Issue of the 
first edition of this \oIumc 
llie changes to be found in the new edition are 
comparative^ few The principal novelty consists in 
n slightly modified treatment nr the theoretical portion 
AS a result of the intnxluctlon of the view that the 
Atochiometnc laws are, in a certain sense, a conse¬ 
quence of the methods i\hich ore employ^ for the 
preparation and idenlificntion of compounds In this 
connection the concepiton of phase in introduced, and 
since a phase inav oe either a pure substance or a 
solution, the problem of differentiating between these 
two classes is obviouslv one which falls within the 
sphere of analyticnl work 

Little need m said of the section dealing w^ith the 
applications of the ionic theory to specific chemical 
reactions In the explanation of the action of the 
Indicators used in ncldimetry, it is now admitted that 
the indicator ion has probably a different structure 
from that of the non-ionised indicator molecule Few 
changes have, however, been found necessary as a 
result of recent work, and the characters are retained 
which have earned for the book the right to be 
counted amongst the classics of the literature of 
nnahtical chemistry H. M D 

rhe “ iVcffcomc *' Photographic Exposure Kecofd and 
Diary, 1911 Pp z8o (London Burroughs, 
Wellcome and Co , n d ) Price is. 

This little pocket-book is a veritable vade mccum of 
photography in tabloid form, and while the present 
writer never wishes to be without his copy when out 
with his camera, he is sure other workers, when they 
become acquainted with the contents of these pocket- 
books, will express the some sentiments 
There is no necessiu to recapitulate in detail the 
literary portions of this book, but suffice it to say 
that they are of a verj interesting and useful char¬ 
acter. and besides dealing with the technical dlfficul- 
ries of exposure, development, &c , and colour photo¬ 
graphy, they include directions concerning negative- 
pmkinjg, tank or stand developing, printing, toning, 
mtensifying, and so on In addition to the portion 
oevotrd to the recording of negatives exposed, there is 
ample room for memoranda to reolace the use of an 
ordinary notebook An Important feature is the simple 
and effective exposure xalculator attached to the inside 
of the cover, the correct exposure being read off under 
an conditions of light and subject by a turn of the 
scale. For this issue, this calculator is rendered even 
more rimple for those who always employ plates or 
films of one speed By the Insertion of a spraal disc, 
^Wen may be obtained gratis from the publlshars. the 
JMtoositfa can be read off at a glance for any 'stop 
Tm special disc will be particularlv useful to those 
, Mm> expose yorda of film in their Kodaks or other 
h and oameras. 
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It should be remembered that three editions of this 
* Kecm’d and Diary" are published, with correspond¬ 
ing data for the northern hemisphere and tropics, the 
southern hemisphere and tropics, and the United 
States of Amenca Handy in form, and bound in g 
neat green cover, it will find favour with munt photo¬ 
graphers 

Reason and Behcf By Sir Oliver Lodge Pp xiv + 
21a (London Methuen and Co, Ltd , 1910) 
Price 35 6 d net 

Tiiib 18 a contribution to the liUriturc of reconciba- 
tion The science and religion of the nineteenth 
century were hopelessly at van ince, chiefly in conse¬ 
quence of the latter's claim to pronounce in mutters 
of Losmology (eg Mr OladstoneN "Impregnable 
Rock of Holy Scripture'*) But the conditions ore 
now different. Rehgion is being regarded as "an atti¬ 
tude of the soul to all that it know s of cosmic law " 
---in Myers’s phrase—rather th tn as a matter of 
dogma, and saence, also, is learning humilit> Crude 
materialism is seen to be no complete solution of the 
riddle of the unlverbc, for we do not know what 
"matter" is Moreover, ps\xho!og\ is bringing to 
light certain phenomena which orthodox scientific 
theories do not seem to cover Iht time, therefore, 
IS npe for a rapprochement , and among leaders of 
thought on the scientific side of tin reconciliation 
movement, Sir Oliver Lodge is by far the most 
eminent and the most mflut ntial 
Man IS a being who is temporanh clothed in 
matter, for purposes of education He has lived be¬ 
fore birth, and will live after "death," in modes only 
dimly conjecturablc at present If so, whit difficulty 
IS there in supposing that an exceptionaflv great and 
loving spirit, seeing the race's neM, may voluntarily 
take n body of flesh, in order to teach his similarly 
incarndted Wother spirits? 'I'his shows the wav to a 
reconciliation of reason and belief on a cardinal doc¬ 
trine of Christianity 

The volume is enriched with apt quotations from 
many sources—Wordsworth, Browning, Tcnnvson, 
Swinburne, Myers, Francis Fhompson, &c Its style 
is popular and clear, but the thought throughout is 
deep and suggestive The latter part has an dlu- 
minating chapter on the scope of science, and iKo 
deals with the teaching of the Old Testament in the 
light of evolution, and with anticipated criticism 

J A H 

Altitude Tables, computed hr Intervals of hour 
Minutes between the Parallels of Latitude 0° and 
30® and Parallels of Dechnatton 0° and 24®, de¬ 
signed for the Determination of the PositionAine at 
all Hour Angles without Logarithmic Computation 
By F Ball Second edition Pp ix + 245 (Lon¬ 

don J D. Potter. 1910) Price 155 net 
Thf appearance of a second and improved edition 
of these tables w welcome on bcvcral grounds, 
but mainly as an indication of increabing accuracy in 
nautical calculations We hope, too. that the demand 
for such tables may be regarded as a proof of the 
growing popularity of the method of determining the 

r Uion of a ship at sea proposed by Captain Marcq 
Hilaire, of the French Navy This method, though 
theoretically superior to that of finding the Sumner 
lines by the ordinaiy process, has not been generally 
adopted, on account of the slight increase in the com¬ 
putations required Seeing that in the St Hilaire 
method, the observations may be made at any time 
with equally good and consistent results, whereas^ 
the onfinary method, observations taken near the meri¬ 
dian may nave to be repeated nearer the prime ver¬ 
tical, the objections that have been alleged against 
the newer method on account of the length of the 
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qMrafetldO0 ought not to be allowed to prevail The 
$imLlMptp9Cts to find tables at hand that shall curtail 
anthmetical processes to a minimum and these 
fes iht mam feature of ahich is to give readily 
and accurately at sight the altitude of the sun <»* of 
stars within the ecliptic hmits it least in the more 
frequented latitudes will remove one of the objections 
that have been urged 

Other tables suggested by experience have been 
added m this edition in order to increase its utility 
and avoid the necessity cf further reference Witn 
these tobies and 1 nautic 1 nlminac it ib said that 
the navigator can complete lub task We uould hoa 
ever allow him a book of lof^anthms for the tables 
given here are too restneted to serve any useful pur 
pose One might need to check the accuroev of sc me 
of the qumtities supplied though i\e have no reasem 
to doubt the general iccurac\ of the tables fen* which 
Dr CiommeUn and some of the staff of the Ru\al 
Observnt are rebpontible 

MrtaUosfraf>hv Afiplud to Sidcrnr^ic Product By 
HumKrt Sivon iran<ilited ^ R G C >rbet 
pp \ii+i8o (London £ and r N Spon Ltd 
iqii ) Price 4^ 6d net 

Ihf Italim oriLinil of this little book wa« 
obvioush intended to 1 ring the more essenti il 
partb (t the metallogr iphc o1 iron and ^teel w ithin 
the reach of Italian nutallur^istb but what motive 
there can be to justify thi trmslntion into Pn^lish of 
such in elementary compilation it is not easy to 
underat ind particularly ns silisfutory original works 
in our own language are now avail ible In the book 
as It stands the feats of the mthor ire largely dis 
guise d by the achievements of the tran^tor who 
appears to have invented an entirely new nomenclature 
not only for purelv metallographic terms but for well 
knowoi ind widely used tethnical words That the 
translator disclaims technic il knowledge of the sub 
ject matter of the book and begs for indulgence in 
regard to technical terms cannot unfortunately alter 
the fact that much of the book would be rendered 
luuntelhgible to the non expert reader for whom it 
appears to be intended by such glanng translator 9 
errors as the use of tempered for hardened 
mechanic il elaboration for methanicnl working 
resoKing for dissolving composite Tor 

compeund in its chemical sense s^dcred for 
welded strain of extension for tenwle 

stroigth and many others perhaps the most amus¬ 
ing example of the translator s misinterpretation of 
the Inlian words occurs in the description of the Lc 
Chatelier thermo couple as conbisting of platinum 
and ridiated platinum 

Apart from these serious defects the subject mattei 
of the book ib not free from errors thus the text of 
p 6q definiteW suggests that pearhte is formed 
from molten steel and indeed throughout the text the 
difference between the eutectoid pearlite and a true 
eutectic IS not indicated The most satisfactory por¬ 
tions of the book are those dealing with malleable 
cast-iron whow the author is evidently 00 his own 
ground but taken as a whole the book cannot hi 
roccaiunended to students of metallography 

W R 

ReicdfcJtfj upon the Atomic Weights 0/ Cadmrum 
Margin ett Bfnmwi# I tad Irtentc Ipdine Silver 
Chfvnuitm and Phntph rut B) G P Baxter and 
othen Pp vii+i8j (Wathington Camesie Itw 
ititW!^ 1910) 

Tftia memoir which la publiahed throuiBi the mum5c> 
enae of the ComeM Inihtution of Waahinj^ )a 
one of the many aertes of similar researdies which we 
owe to the Harvard School of Chemistry It com* 
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pnses eleven separate investigations on the atoom 
weights of the elements enumerated in the fpb 
results of whidi have been published m Amencan aid 
Gorman periodicals at intervals dunng the past sht 
years 

In the form in which they ore now presented a few 
minor alterations have been made necessitated by a 
more precise knowledge of certain of the fundamentaf 
values upon which the detei minations are based Cer*^ 
tain uf the original papers have had their subJecUimtter 
rearranged The eventu il results have how ever > 
ilreadv btcn incoipirited in the lost innual report of 
the International <! nminiUct on Atomic Weights and 
ore thcrefiri readily acccssiblt to aU workers 

Practual Miosurements By A W Siddons and A., 
Vassall Pp xiv+60 (Cambridge Univm%xty 
Press 1910) Price is 6 d 

1 HIS b M k IS a development of the course of physio tl 
measurements founded by Mr \shford it Hamow in 
1896 Recently the earlier pcrtionb have been worked 
under tne mathematical staff The course follow^ 
closely the svllabus of the joint committee of 
the Mathematical and Science Masters Asso¬ 
ciations U IS important that teachers should 
read the authors observations on p vii as there u a 
danger th it the work m ly lead boys to suppose thit 
science and measurement are sy n ^nymous The 
coin f IS open to the serious objection that it provides 
a lon^ M ncb of measurements which are puiposele * 
from the boy s point of view Thanks to the experi 
ence and shrewd observation of the authors the book 
may serve as a trustworthy aid to mathemattcaf 
teachers who are undertaking for the first lime the 
control of classes engaged in liboratory work Such 
teachers will find their routine work improved as welf 
as lightened by its use lo sum up the book provides 
a well planned drill of a not too interesting kind and 
makes it possible to insist in the work being properly 
done by the boy who desires to have a too easy 
time 

Ihe >iaf Book of the Snenttfic and learned Societtes 
J Criat Britain and Ireland A Record of the R ork 
Jjout m Science Literature and \rt Dunng ihe 
Sissi n 190^1910 by Awmefottt ^octettes and 
( ot ft ment Institutions Compiled from C^ctat 
S urc s Pp 111+370 (London Charles Griffin 
and Co I td 1910) Price ys 6 d 
This is the twentv seventh nnnuil isbue of a widely 
known and very useful work of reference to whirn 
attention has often been directed in these columns 
We have noticed several additions to the list of 
societies and associations the work of which is de- 
smbed It seems strange however to find In J 
volume issued at the end of 1910 particulars of the 
Winnipeg meeting of the Dntim Association In 1909 
and no references to the meetings of the associaubfi at 
Sheffield this year 

Cambridge Desonbed b> N Barw^l Pp 64 Nor^ 
ixich and the Broads Daaertbed by W JteroM^ 
Pp 7 /ir Heart of Wessex Ouenbea by ft 
Heath Pp 64 All pictured by E W HasWuisL 
(London Bladcie ana Son^ Lfd 1910) Prioa 2a» 
net each " 

Thksk latest additions to the senes known as Beauw 
tiful England are likelt tt> be popidar guMe-boohii 
to the districts with which they are severalljr aaee^ 
cmttd Mr Hkslebust has beoi tucoettfal in givyd|^ 
in his pictures d^htfol i m pre ss i ons of mdbmt 
countlest and vinton wjtl be to have the 
to remmd them of the beauties of the holiday reeirta^ 
thev have frequented. Pbe deec nptb ns afa 
and entertaining ' 
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LSTTESS ro THE EDITOE. 

do€$ met kM Mmeelf teHmHbk for ophtiom$ 
Mp > Ui 9» M oy Mr corroi p Q m ^tt Nntkircanito wndtrimka 
n$o Htrnm, or to corrttpomd wM the writorM of, ftfoctod 
r d om iM CripU mtmUed for <Mi or mmy oHm tert of Natvu 
| f« moHco is IttAm of orromyfmamo commomeakoHt ] 

Method aad (In AoMStfr^VcitcbraCtt 

TmB h«« just rcuched dm tha Proceedings of the 
Liiwieen hoci«t> (or October, coateimttf the report of an 
InteTHting discusiion upon the * Orlgia of Vertebrates 
sshrfh toMC place at meetugs of the society in January 
«nd February of this year Apart altogether from state 
■lertts as to matters fact which aeem to be open to 
challenge this discussion appears to me to raise pomu 
In regm to the methodii employed by morphologist 
ahich are of practical importance to those intensted in 
Ahe science of moiphology 

The remarks made bv Dr Goskell and hia supporters 
make it apf»rent that there exist wide differences between 
what they accept as the correct principles of morphu 
h«lcal research and those ahich arc accepted b\ olhet 
working morphologists Personally, I hive been de 
voting myself for some time past to researches dealing 
with the evolution of vertebrate structure and m\ 
unpression is that there lan be no wider gulf thin that 
existing between the working pimnplei apparentU adopt d 
bt Or (jaskell and those adopted by myself and fnan\ 
other moiphologUts If the prinaples of morphologic il 
speculation emploved b> Dr Gaskeil are sound il seems 
to follow that those held by the nMjority of morphologisis 
nre absurd and ihit the work based upon them represents 
in great part w isted labour 1 will endeavour to thi }w 
Into relief some of th nr radical differences of opinion 
as to Mncral principles which appear to separate manv 
of us irom Dr Gaskeil and his friends I feel nil the 
mere impelkd to do so when 1 read the words of a dis 
tmguishco physiologist who took part In the diicuision - 
* 1 am convinced that the principles on which he [Or 
Oaskelll has proceeded are the only ones which will lead 
to a somtion of the problem I fully reilise thil there 
are ph>siologiits who would feel it rash to express them 
•elves so dccidedlv as to what are, or what are not the 
correct principles upon which io work m a science other 
than their own Nevertheless, It seems quite clear that 
Dr G-iikell s views—though they may not appeal to 
manv who are specialists in vertebrate morpholog\—do 
produiL a strong imprission on many workers in oth r 
departments of biological science 

What are the pnncinles whuh must be followed in 
speculations ngarding pnylogeny if these Rpeculstions no 
to be tnistfvorthy? Il is tleir in the first pHte tbit 
whenever possible such speculations should rest upon i 
tnpod basis of comparative anatomy embr>olog\ ind 
paisontolog) It is clear further that in fashioning 
each foot of the tnpod certain definite ruleii must b 
adhered to if the foot is to be sound and sufficient to 
support the weight is huh is to rest upon it tor exampl 
In making use of the d ita of pahoOTtology we h ive to 
bear in mind firstly that the geologtcal record and still 
more our knowledge of that record !•» and must alwns 
be of the moat fragmentary charicter and secondh thst 
* In all iffiylogenetic speculation it 4s unsafe to tru^t ti 
data dealing only with one single set of organs whether 
these be tlw skeletal organs—alone as a rule iv'ulible 
to the pabeontologiht—or anv other system of orgsns In 
the case of comparative anatomy and embryolog) we mu<>t 
beer in mind that a feature has a prtma facie greater 
khportance or not according as to whether or not it occurs 
Ui a more or less “ primitne ** group Then again in 
bed) Dooiparahve anatomv and embryology it is nettssan 
to devote great care and attrition to the sifting out of 
CeaturiM which are mere adaptations to modem enxiron 
as^fital oofiditlcms from those which are ancestral Fmalh 
H bti to lip borne In mind that In comparative anatomy 
in pn beeet by the same kind of difficulty as that of th 
fwt when he tries to piece together* plated 
» on dead material mto a oannocted life 
Tf nhUo in embryology, oa the other hand, the facts 
m ifagy er^ (o be presented to us all read} 
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arranged la their phylogenetic sequence Iheer gfaperal 
priDcipki apply to all phylogenetic spccaledmtie^ !* Mod 
morphologists are probably all in ogrement 
them w fr? 

Now OM regards the phytogeny of the 
When a student under bedgwick at Cambridge 
realiee that perhaps the most ilninant need in verfttibste 
morphology was for a broadening of its observational 
basis, partlcularl> m regard to m ombryulogi of the 
more primtlve forms of vertebratet, There si med 
general agreement that the elasmobranchs crotsepiery- 
glans, Inagdishes, and urodele amphibians were mi 
primitive" groups ab compared e g a ith teieostean 
fishes, reptiles, birds and mammals It seemed cl orly 
indicated that if we wert. to hivp th general ideas of 
vertrfarata embryology upon a trustaorth) basis It was 
essential that the development of th* crussoptengran 

g anoids and hing-ftihes should bi* worked out to a similar 
egree of detail to what had been ircomplished to the 
case of the other groups Mv own res irth work during 
the last fourteen year* has been dirccttd according to 
this ideal and has been devoted to th study of the 
morphology of the four tTlatiVil> pnmitiie groups men* 
liunMl above togethir with of toursL the cjclostomra 
As I fail to se- how there nn b snv other scientific 
method of approaching th problem of vutebrate phvlogenv 
than that which starts from a comprehensivi studv of 
sULh surviving forms as ai admitti^ to b( the more 
ptimitivo I m*!} be excusid for venturing to off r theso 
remarks regarding th discusmun at the Linnoan Society 
One of the points raiwd in tht discussion Is the very 
important one upon whUh 1 hivt elsenhere expressed 
optniofib—the relationb of phj aiologi and niorpnolog> 
Ko one has 1 dare sni i greatei horror than 1 have of 
that type of ooologist sometimes nfened to as tha 
mere *' morphologist—the soologisi who fails to keep 
before him at every moment of his work thst he U deal¬ 
ing with living functional organisms who falls to realise 
that at every stage of itb evolution an organ must in the 
first place be able to function I have it \anous times 
criticised evolutionary specuhtions eg on thi evolution 
of renal organs, or of the vertebrate limbs or on the 
inadequacy of natural selection because ihiy seemed to 
Ignore important physiok^cil or function'll tonsideralions 
While taking the greatest lare to keep phvsiologual ion 
siderations Mfore us we must however not forget that 
the facts upon which thi, evolution theory is ba^ed are 
morphological facts Wc know nothing as )et of * re 
(Apitulation * in ph>mok]gv we have in the ro ks no 

record of physiological ihangi even the science of com 
par'itive pnyslologi is still in its infancy Th whole 
ri.iQrd of evolution is and must npcewanlv be mainh if 
not entinly a morphological rtcord 
Amthrr principle whuh ib of much importanr in 
morphologiial work is this thi gre itest t irt must be 

tiken to make thr obsf rvslional bisis of hpecuHlion as 
broad as possible Iht fewei thi organs or the organisms 
tint are mafk use of th lesi trustworthv ire the con- 
lusions drawn fc g a detaiUd studv of the ridnte eve 
of an insect and of a stalk<e\id crusiarein brinj^b to light 
I hi most sinking resemblanceb so much so thit if we 
inly knew one geous of each group and onlv the eve 
struiture in that genus wt should bi inclined to suppose 
the two genera to bo cloeeh sllied I need not six that 
i study of the general morphology of the Antennan on 
the one hand and the Crustier i on the other indiiates 
that the> have been evolved sepiratel> from u simplr 
iniestral form which existed probQbl> long b^fort the 

radiate eye had become evolved The same kind prin 
ciple boloa in regard to organiimb Tht detailed study 
of the structure of two animals ms\ bring to light the 
most astounding resemblances in detlilb of strurtun and 
it may nevertheless bo the heif^ht of rashness to attribute 
the resemblance to ^netic afhnit> unless there exists 
ollateral evidence IvSich supports the view Yet Dr 

Gaskeil says, “ m> olnect throughout has bren by the 

stvidy of Artinycostes to find out \ rlue to the past hiito^ 
of theee extraordmary earlv forms of fish Is the 

ordinary xoologm*' like myself completely in error when 
he thimu that for " Ammoowtes there should have been 


written tha words “ cyckMtcmies crossopterygions olaaiiK>< 
branche, Juag-fishaa, and amphibians ’ rn formulaung 
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Dr Gabkell't prognunme of work at this Immense problem 
of the ancestry of vertebrates 7 

PerBonallVi were I concentrating In thin way on the 
study of Ammocoatei, 1 should be consianlly oppressed 
by an uneasy feeling of absolute uncertainly os to the 
extent to which the cycUwtomcs ore primitive in their 
structure and to which specialised for their extra* 
ordmary habltSi unique amongst vertebrates Certainly 
wo should expect a priart that vertebrates that took to 
such a mode of life would tend to become extremely 
specialised We do not even know for certain whether 
they are derived from jaw-possessing onr^^storSf though 
we r 4 innot help suspecting that a vertebrate taking 
to the cyclostome mode oi life would tend to lose lu 
hinged jaw and become, therefore, c>clostomatouB 
Another cherished principle of morphological research 
receives a rude jar in Dr Gaskell's sentence, “ to me 
and to all my friends who are accustomed to deal with 
the vertebrate nervous system the explanation 1 have given 
Is so self-evident and natural that it Is impossible to look 
at the matter In any other wa} " Arc m)self and other 
teachers of morphology talking nonsense when wt urge 
upon those commencing rcfK.arch work th it the frame 
of mind which they must endeavour to avoid ut all lost, if 
their work is to be of value, is that in which they come 
to regard their working hypothesis hs ** ho self-evident 
and natural that It Is Inipmsible to look at the matter 
In any other way *’? 

An important principle is that cnuncntid bv Dr 
Giiskelt when Tic says that ** each highir group of animals 
his an sen In succession from the highest race developed 
up to that time, by highest meaning the group possessing 
the beat developed central nervous sjstem *’ Apart from 
the trivial point that many would diner from Or Gaskell 
in their estimate of the trustworthiness of llie pakconto* 
logical statements by which this principle is illustrated, 
the principle itself seems to many a soiiKwImt doubtful 
twie I take, it by ** high development *’ we nn an roughly, 
" complexity of organisation " Now orgniiis'ition is 
upon the whole adaptive to functional artiviiv A highly 
organised animal is, as a rule, one the details of the 
structure of which are highly sperialisod in r< lotion to 
environmental conditions Such adaptive spocnlisatinn of 
the various organs renders their possessor perulinrlv liable 
to suffer from changes in environmental lyinditlons It 
seems probable that changes of environmental conditions 
form one of the chief factors in compelling e\olutionary 
change It is at such periods that natural selection is 
most accenhiated the adaptable survive, the unadaptable 
arc exterminated It aproars quite credible that when 
important geological or other environmental changes come 
about It is those forms the organisation of whirh shows 
the most complete linking up to the preceding set of 
conditions which are exterminated, in other words, that It 
Is not the highest existing forms which proceed to evolve 
Into a state or adaptation to the new set of conditions 
Apart from general principles, there are many important 
statements as to fact which seem to me to call for C 4 >m- 
ment Amongst these, for example, I read that “ the 
(vidence of the rocks points to the Silurian age as the 
time when the vertebrate first arose ** Jo oip it is simply 
incomprehensible how any biologist uin mlly beheve that 
the scales and teeth, comparible in complexity with those 
of existing fl^es, occurring in Silurian formations, can be 
token as having any bearing whatever upon the question 
of rte first appearance of vertebrates There arc indeed, 
I think many who feel compelled to admit that the 
period of evolutionary time intervening between the first 

r earance of the simplest chordates and the appearance 
thM« Silurian fUhet may well have beon as’^creat or 
greater than that which haa intervened between the 
Silurian times and tha present day 
Dr Gaskell refers to zoolo,(i8ts " arrpptinfi ai • 
conunoi^laca the manafacturo of a new organ for breath¬ 
ing air of water In the transition from the flth 

to ^ amphibian." He also save that the evidence Reemi 
to hlm^tmger that the vertebrate alimentorj canal has 
been "■ - - . 




Oat gj 


fr«w a pre-exjsting respiratory chamber 
<4n attmeatary canal should have tiken on a 
ren^Atory function In Its antenor end ** I would only 
rtmarkJhat anyone who studies the evolution of the adult 
peftebrafil from tfaa embryo can see for himself, as a 
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matter of fact, that the anterior end of the atfmeptliiy^, 
canal does develop a set of gill clefts, is a dMchgobaiij, 
which In fishes is respiratory Further, the only mpnwK 
legist who has had the opportunity of studying tna devaMUtr* ' 
ment of the lung in the lowest luag4ieving vertebratafv 
asseru that the homology of the lung or ewim-bladder oit ^ 
fiihn with the lung of the higher vertebrates appears 
him to be beyond Question, and he takes the vmw thht 
the lung, instead of developing *' in the transition frolil 
fish to amphibian," was In all probability olretdv presem^ 
In the ancient common ancestral form from which 
stomatous fish, lung-fish, and all the higher veitebratct'' 
have been derived 

Dr GmIccU refers to the old idea that the Infundibuhifn 
of the vertebrate brain represents the cesophogus of thf 
invertebrate, and that the suprainfundlbular part of tbo 
brain represents the supraoesophageal ganglia SucH td 
idea would only be of value as a scientific hypothesis tf 
based upon the facts of the earlier stages of brain develop¬ 
ment In the more primitive groups of vertebrates I have 
personally studied the development of the brain in elasmo- 
branchs, crowopterygions (Polyptenis), actmoptcry^an 
ganoids (Amia, Lepidosteusl, lung-fishes (Chateaus, 

LfOiridosiren, Protopterus), and urodele amphibians The 
phenomena seen in these forms do suggest certain con¬ 
clusions as to the general morphology of the vertebrate 
brain, as that the hemispheres are primitively paired or 
that the primary subdivision of the brain is into two 
rather than into three parts (" vesicles ") They do not 
suggest, howi ver, any such view as that referred to On 
the contrary, th<y appear to me to indicate that the part 
of the central nervous system which in the annelid or 
rthropod has become the supracesophageal ganglia has 
in the vertebrates roinpUtoly disappeared 

Dt Gaskell ixfers to those views which ** turn fhe 
animal topsy turvy, making the back of the invertebrate ' 
correspond to the ventrxl siirfuce of the vertebrate '* Aa 
a matter of fart, the onl) two stages of vertebrate ancest^ 
which may be regarded us established with a fair degree 
of probability are ---(i) a protozoan stage recapitulated 
in the unicellular zygote, and (a) a ctalenterate stage re¬ 
peated in thr diploblastic stage of Amphloxua and in the 
corresponding stages of lampreys, elasmobranchs, crosso- 
pterygians lung-fishes, and amphibians We know of 
course, nothing of the detniis of structure of the diplo¬ 
blastic ancestor, but it has been suggested by Sedgwick 
and othfM-s that thei»e ancestral forms passed through a 
stage resembling in its general features the existing 
actinozoan This idea, which in my opinion Ii still r 
perfectly reasonable working hypothesis, affords an 
adequate explanation of devclmmental phenonoena other¬ 
wise extraordinary and ununderstandable, such as the 
occasional occurrence of a mid-dorsal slit dividing the 
central nervous rudiment and notochord into laterAl 
halves It would clearly be unfair to state that such a 
view is " doomed to failure " because It makes the back 
of an invertebrate correspond to the ventral surface of 
a vertebrate The view does not assume the reversal of 
the body It merely refers bark vertebrates and ccelomata 
invertebrates to a common ancestor in which there waf 
no ventral or dorsal surface—a form in which there was 
A certain amount of roncentratlon of the nervous system 
In the region round the primitive mouth or protoitoma-^ 
and suggests that in certain of the descenoents of this 
ancestral form thq normal position of the body is with 
the neural surface beneath or ventral (onnelku, arthrbii 
pods, molluscs], while in others (vertet^tes) it is such 
that the neural surface is uppermost or dorsal 

A strong point about this view Is that it suggests ■ 
possible origin of the segmented character of the me«o- 
derm of the vertebrates It is generally agreed that the 
mesoderm is of enterocahe natvrf, and It was emphasised 
long ago by Sedgwick that just such a *egmontatk)n dl 
enterocoalic pouches is already present within the phylum 
Coslenterata in the Actinozua 

Prof Starling In the discussion said —To an onkKd^ 
like myself the striking rpsemblanre between the edHIdll 
fishes and the Arthro^a . It striking evidence In 
favour of Gaskell’s theory ** Morphologists, 
nately, have as yet no knowledge of the earliest fiabev. 
They ore acauainted only with certain dermpi 
structures and a few Impressions which gire 
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tnAbn ot th^ general lorm of certain Silurian " flih-Uke " 
loii^ AMunung, however, that It U the caee that to 
tW onlooker there Is a etrudng resemblance between the 
earliest fishes and the Arthropoda. It Is neceuory to point 
out that striking resemblance in superficial characters 
Jvovlto a type m pitfall which the morphologlit has at 
an early stage in his education to school nimt^ to avoid 
He oomea across cases of amazing resemblance, eg in 
psira of ** mimetic " butterflies, between a marsupial and 
a placental mammal, between the organ of vision of one 
of the higher Insects and that of one of the higher 
Crustacea, between the skeleton of a flagellate and that 
of a riuUolarlan, and he iMrna to recognise that super- 
fidal resemblance may, and frequently does, provide a 
cIc«Be for fundamental unlikeness. It Is, in fact, one of 
the main parts of his business as a morphologist to find 
out whether In each particular cose the strildng rc^m- 
blanoe so apparent to the onlooker U an expression of 
resembfance in fundamental points of structure or whether, 
on the other hand, It is merely superfiaal 
I think I have now said enough to make apparent how 
greatly some of us who devote ourselves to the problem 
of vertebrate phylogeny differ from Dr Gaskell and those 
With him in what we regard as the necessary principles 
in accord with which morphological work must be done 
As regards Dr Gaskell's main thesis, that vertebrates are 
descended from arthropods, we take the position that what 
IS known of the morfuiolof^ of vertebrates In general, and 
of arthropods in general, does not justify the regarding 
of that mw Ab a reasonable working hypothesis Were 
Dr Gaskell to increase by several fold his mass of de~ 
tailed anatomical resemblances between an undoubted 


arthropod and an undoubted vertebrate, we should feel 
ourselves confronted, not by a demonstration of near 
genetic affinity, but rathcM* by a fascinating pu/sle in the 
way of convergent evulutlon It would take up too much 
space, and perhaps serve little purpose, to indicate the 
Mneral considerotions, the cumulative effect of which is to 
mrce zook^sti into the position 1 have indicated 1 may, 
iKiwever, indicate one feature, the character of the 
skeleton^ which, as it happens, is a highly characteristic 
featuie alike In the arthropoda and In the vertebrates 
In the Arthropoda wc find one of the finest evolutional v 
inventions existing In the animol kingdom—a supporting 
skeleton formed out of waste products of metabolism, and 
so spread over the surface of their body as to form an 
armour effectively protecting the delicate living tissues of 
the body from the most varied kinds of dangers lhat a 
group of free-living arthropods should have given up this 
magnificent protcenvo device is not, of course, incredible, 
but before being accepted ns probable it would have to 
be supported by an overwhelming mass of evidence 
What evidence do we, in fact, find os to the nature of 
the skeleton of the primitive vertebrate? We find in the 
vertebrate that the skeleton in the earliest stages of its 
development consists of a cellular rod cut off from the 
dorsal wall of the gut and running longitudinally along 
Hie median plane of the body This rod, the notochord. 
Which still persists as the main axial skeleton in the 
adults of some of the lowest vertebrates, occurs during 
embiyonic development, not merely In a few vertebrate 
fannz, but In every lower vertebrate the embryology of 
which has so far b^n investigated There is not a ?ngle 
axception Could evidence be more overwhelming that the 
ancestral vertebrate was a creature with a skeleton in the 
form, not of a hypertrophied cuticle, but of a cellular 
notoc^idal rod formed from the wall of the gut? Dr 
fttqrtiiig would bbject that ** no patsoontologlcal evidence 
Menu to be brought forward ui favour of this hypothesis ** 
Ttw answer is a perfectly simple one Palmontology can 
mm the nature ol the cose oner ui hardly any eridence 
whatever In regard to structures oompoeed of soft, perlsh- 
organic material By far the greater part of the 
,tweiias and organs with which the fnorphologlst deals ore 
d bpi posed of such soft, perishable materials, and aU these 
atmotures, upon the cumidoffvs evidence of which (taken 
Ifr^ooqlmictkm wiHi Hie much smaller amount of^evldenoe 
i From the skeleton) he bases his conchistons, are 
wMa absent from the geologlcai record, I 
gp faroer and point out that a highly developed, 
‘ HgH skeleton fs in itself a product of k^-ocm- 
^ l.fMutlowr change Each animal possessing such 



a skeleton ts the descendpnt of a long line of soft proto¬ 
plasmic forms in which the skelKon had not yet become 
evolved, and these anccetral forms hayi, so far as 
palsontology Is concerned, vanished for ever from our 
ken It Is upon the btudy of the Loniporalive anatomy 
and embryok^ of existing forms ulon* thot we have to 
depend when we endeavour to form a picture of what 
thm ancestral forms were like 
Hie foregoing paragraphs ore not meant as a criticism 
of Dr Goskeirs hypcXhcbin T hoy an merely meant to 
direct attention to an extraordindry want of agreement 
as to methods or pri nclples of morphologicul r«Miearch 
It is clear that work in any departmmt of sciome mubt 
be done according to some definite net of princlplra if it 
11 to be of any appreciable value In morj^olo^, as in 
other sCienres, th^e ore certain generally accepted prin¬ 
ciples It seems to me not unreasonable to a^k that 
workers who take up morphologlial research should either 
accept these general principles and be guided by them, or 
If they find themselves driven to formulate a new and 
better set of principles, that thiy should at least stdte 
those clearly and give their fellow-workers the opportunit) 
of judging In what respertR they are better and more 
trustworthy than those in ordinary use Unless this is 
done there is j^t to be caused an irritating waste of lima 
and energy Tnera is, further, the danger that important 
work may be rejected without adequate eximlnation, not 
because of its inferior quality, but simply because of the 
difficulty in the way of discovering common factors 
between it and work on the more oroinnry and orthodox 
lines J Graiiau Kirr 

The University, Glasgow 


Mendellan Bxpectationa 

Mr Lewis Bonhotb has confirmed Mr R Staples 
Browne's statement that the web-foot in pigeons is a 
simple Mendellan recesi»lve, but he hnds that when webbc<l 
birds from two different strains are crossed an irregular 
nsult is obtained, viz four normal and one webhed 
Moreover, mating the first crossed yielded results in almost 
(very case contrary to Mendehan expectations, normals 
throwing webs and webs throwing normaU (Naturf 
Dpcember i, p 160I Similar rcdults have bw*!! obtaimKt 
with West Highland terriers, in which while Is apparently 
recessive to yellow The offspring of pure-brra white 
terriers belonging to the same strain are white, but the 
offspring of pur^red white terriers from different strainv 
are sometimes yellow huither, a hybrid tyellow) which 
produced more than 50 per cent of white pups to a white 
dog of her own {Invernesd) strain produced only yellow 
pups to a white dog of a different (Poltalkich) strain 

ihe explanation of these ** irregular’* results seems to 
be that the normal toes, prcduniably latent in webbed 
pigeonb, and the yellow coat, prcsumablv latent in white 
terrurs, are restor^ when two otrains having a somewhat 
different hlstorr are interbred, i e mingling the blood of 
two strains induces reversion Because points " are lost 
when two strains are crossed, many breederb are extreme!v 
reluctant to introduce new blood even when their stock 
18 obviously detenorating from in-and-in breeding 
Recently a very successful breeder assured the writer that 
nothing in the world would induce him to use the blood 
of another strain to improve his white Highland terriers, 
and it la notonous that breeders of sheep and cattle have 
once and again allowed their flocks and herds to lapse 
owing to their reluctance to infuse fresh blood from other 
strains Further, Von Oettingen has pointed out that, in 
the case of the English racehorse, the more remotely 
related the parents the less chance there is of the offspring 
winning races* 

If crowing two stfeSns is liable to lead to reversion, we 
can undersUnd why in some hands breeding is such a 
lottery, why, eg, the offspring of two record racers or 
trotters ere sooietlines oomplebe failures The English 
thoroughbred bread la made up of several distinct 
each of wbUh la now and again represented by a Derby 
winner. When two fleet but not too cloaely related 
members of the fame type are meted, the result may 
prove highly satisfactory, but when the sire belotm to 
one type and fbe dam to another, and when, In addition. 
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tho p«renC9 ura to remotely related that they are Mporated 
by leven or more " free eencratioMt" the chances arc 
(ualew one of the parents Is hl^y prepotent) that, not- 
wlthvtaiMUng the great fnerits of the Immediate ancestors 
and the cxpectat!^ of Mcndeliani, the offspnog will 
revert to medlocnty Hence It Is not enough that breeders 
should ** mate the best with the best, avoiding doca 
affinities ", they must avoid crossing distinct strains even 
when the mem^rs of one strain ck^y resemble tho^ of 
another This Implies that, In addklon to knowing the 
pi^lgree of their stock, breeders should know ai much 
as uoHsible of the wild races from which modern varieties 
and strains were originally derived 

J C Ewast 


Arctic PlaAts from the Vallsy Qravslnof tha Rtvar Laa 

1 iiA\fc recently found a plant-bearing bed In the Low 
1 evel Rlvri-Drift of thr Lea valley at Ponder's End. It 
Is in an escavution worked by the Great Eastern 

Railway (x)mpany, and 1 am indebted to Mr Horace 
Wllmer engineer to the Lumpan>, for permission to carry 
un my investigations. 

1hs plant-bearing bed is found at a depth of 14 to 18 
feet beiow tbt surface It u embedded in slrotllied ^avel 
and Ksnd, whith presents much evidence of tumultuous 
accumulation In Lnunediate associatkm with it are found 
tusks, teeth, and bones of the Elephas pruhtgemut, Rhtmo- 
cffos anitqmtalit (if we are no longer permitted to call 
it itfhofhitmt M, and other Mammalia 

The pit IS situated on the present floor of the va11e> ol 
the l^a jt a level of about 35 or 40 feet above thr 
Ordnniuo datum 

In correlation with the archmlogical stages, tho plant¬ 
boaring bed of Ponder's End is later than the Mousterlen 
epoch In fact, it is separated from this epoch by such 
a wide Inlervol that it Is In all probabhlty post-PaUBohthir 
On the other hand, it U unquestionably pre-Nrolithlo, 
ulthough the interval in this case appears to be compart- 
tivel) short There is thus little doubt that it comes 
within thi period of the dahasologlcal hiatus between the 
i*alwoltthic and the Neolithic ages 

It IS bv far the most important plant-bearif^ bed that 
has hitherto been found upon this horison withni the area 
occupied by Palioolithic man in this country It occupies 
a position not represented on the well-known sites of 
Hoxne or Hltchin The only bed, so far as I am aware, 
which inn be placed on the same horison is that nt the 
Admiralty Buildings, Westminster fhls, however, onlv 
>ield(Hl two species of plants, one of them being the ^r^tic 
form BfiuU. nana 

I am at present engaged upon working out the botanical 
material from this bed—a UtoriouH task, occupjnng a larffe 
amount of time I nm submitting this to Mr P J r.«wis, 
who has very klndlv undertaken Its Identlflcatlon A 
considerable amount of material has alreedj been ex¬ 
amined, nnd, so fat, Mr F J Lewis has succeeded m 
identifwn^ ten specips of plants, with four others doubtful 
J hrec of this number, namely, Salix herbacra, Bstafh 
nawfl, nnd ^thhaidui procumbent, are distinctively Arctic, 
while imwl, if not all, of the lemainder have a high 
northern range, although thev are not confined to those 
regions Mr F J Lewis defines the issemhlig^ as I-ate 
Glacial 

Ihe researches of Mr Clement Reid in beds associated 
with the PafaDoHthic deposits have shown that there have 
been manv oselllattons of climate in the south of England 
since the deposition of the Ch-ilky BauIiIpi Clay, Witt 
the evidence of this new bed before us there can be no 
doubt that the PbUBolithic age was closed hy n partial 
return to glacial eonditlons, succeeding an epoch, or 
epochs, when temparate conditions preveMed This oon- 
ctuyon U in ogreentent with the results of recent work 
upon the moaunalian fauna of the Pleistocene age 

ThU is not the place to enter further into this dU- 
cusslA Enough haA been said to indicate the Importaaoa 
« thlVbed In throwing further light upon the cllmade 
rVangea of the Ptef^knene age It certainly suggests that 
tho aMhiO|^Ogkal Wjtiia is to be directiv associated in tho 
south m Brtgland wWi • Anti return of glacial condHiboo 
of cHmate 

r. If tMs view be sound, as T beHeve that it Is, It seomt to 
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be perfectly juatMable to deftne PokooUthlo maa «» iMgK 
glaaol, even although the last gladal phase above 
Gated ooukl not, of course, compare In tevorky with ttooqr^ 
which preceded It i 

S, HAUUOIMK WABBkII. , ^ 

Sheewood, Loughton, Essex 


A Now Thoorp of tho Doocootiof 

It Is probable that some readers may fall to oppireciglo 
Prof Kiaatsch's ** New Theory of the Descent of Itsa'*' 
at its proper worth owing to the technical terms and 
obscure descriptions used In the account published hp , 
Natvrb of November 24 (p 118) The theo^ Is simply 
this The Neanderthal man and the gorilla have ooor 
tinuouB supraorbital ndges and similar marklnf(s for this 
Insertion of muscles on their skeletons, the Aun^ac moA 
(who could pass as a fairly high type of modern humanity) 
nas not a continuous supraorbital ridge. In which he pre¬ 
sents a very superficial resemblance to the orang, and lus 
certam muscular impresaions on his skeleton somewhat 
■imllar to the orang'■ 

On this basis, which must be admitted to be '* fllmiy " 
in the extieme, Prof Rlaatsch’ buUdt his new theory and 
supposes that the goriUa and Neanderthal man are co» 
des^donts of one branch, the orang and the Aurignac 
man of another, If one were to apply the principles used 
by Prof Klaatsch to the canmo in place of the human 
world, then we should say that the rouffh-halred New¬ 
foundland is a co-deeoendant of a rough-haiied bear, while 
tbn smooth-haired mastiff has arisen with the sleek 
leo^d \n explanation is thus given of the points in 
which the Newfoundland and tho bear, the mastiff aiut 
the leopard, have In common, but what of the hufldtol 
characters which the Newfoundland and the mastiff 
possess in common, and which separate them from the 
bear and leopard? Prof Klaatsch ascribes tliese to ** con¬ 
vergence phenomiena " At least that 11 how he accounts 
for the fact that the Neanderthal and the Aurignac men 
have all the features common to Immanlty, one arose via 
the gorilla and the other arose via the orang, but both 
arrived at the same structural goal so alike that most of 
us regard them as the same species 

The theory, owing to the demand it mokes on con¬ 
vergence phenomena," passes Mimewhat be>ond the limits 
of rational speculation Prof Klaatsch's theorv has failed 
to gain the support of his able colleagues In Germany, and 
If not likely to receive venous consideration in thla 
country A Kettu 

Ro>al College of Surgeons, December 10 

Th« OocM-KMliar AtolL 

In reply to Mr Wood-Jones's letter (Natuk, 
December 1), I would say that I ftiU consider that hlf 
arguments against Sir John Murray's theory go in support 
of It 

Mr Wood-Jones suggests the reason for the predpito^ 
tlo0 of calrlum carbonate, when it hat once btfguih 
on until the solution rontnins less than the normal 
Quantity, what I wished to emphasise was that precipitin 
tioa does not begm until mnra caldum carbonate tbaA 
U normally present first passes Into sohitun, i e that oA 
crystals can be formed In the interstices of the mosiiva* 
eonUs In the lagoons until temta of the dead coral Is &l« 
solved There m, therefore, proof of solution in 
lotfoons of atoUs 

iti on early discussion on the same subject Sk JiAtkv 
Murray pointed out that the pfoceoMS of the fOhAkM.ol^ 
tte carbonate of line of dead ifietti and skeletons by 
I water, ai9d of Its secretloii by tbo llLvIag or.gaaism^ 
goiBg on tide by side wherever there are lUe and. 
death and decay In some rejdons seoretJon Is Is 
agd there Is a formation of cueaieoM depoeltsv In Menh 
Bolutlofi Is equal to secretim, as in the red clv^ 
of the ocean j in otfaara sohidoA may bo in 1 
•aeretloo, as lev the larger and moro perfect oonil I 

In moU coral atoUs the periphery is lorfti rek 
the olw of *he lagoon, and tho eecretloo of Uiai 
foemalVon of coral sand arc greatly In excern of 
tloo that takes place, hence the Wgooa h« 
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IlL ytf$ atoU* on th« cth«r hatMl the pertpherv ii smill 
fMaCitaljr to the lut of the logoon then. !■ 1c«i secretion 
Hind tormUKKi of coral simd ov the living outer suifi e 
Ihan U r«noved m solution from the lai^oon which h n 
aornequence widened deepened and rrauced to a n re 
it laaw uniform appearance 

Madcl \\ DainiuoNr 

Ohallen^ Oftire \ iIU Medusa Boswell Road 

Edinburgh December b 

Poaitiono of Birds' Neota in Hadgea 

About a year 'tg I wrote to Nsturf (Decemb r i 
1909) giving rerta n f 1 ts which I had no ic^ u th re|^ r i 
to the position sel ct d by birds whrn bu ldm(, 11 r 

Beamed to be good rsisona for such selection tut I 
wanted to know wh thei the conditions I had notir d \ ere 
local or general ihe letter tent to Naiukk bv Mr A R 
Horwoou showed th'it similar conditions were found it 
Leicestei^ire Shropshire and Surrey Of the infor n 
tkm which reachel me directly one letter descrvcb men 
tion 

Mr Francis G Coue ns enlisted some of the bo\s of the 
Johnstone SthooK Di rhnm as observers Out of eif^ht 
neats the positions of which are given in the terms of 
my letif r two onl\ faced north one faced north west 
four south east in 1 one south 1 quote the follow 
note sent b^ these ol erv rs — In ih north-«ast of th 
district w th fa rh open countrt the msts fired noilh 
east ind at ih tr r tr 7 ua a vast extent of woods 11 
the south-* ast of (h d strict the ne<tts fire south cist 
VLsth woodi agitn it tf rif backs nnd open coui tr\ 1 
front The tile in mine I need not labour Ih 
ctmclus in that 1 ds seel sun and warn th when bu 11 ng 
their nests In th ^ nine ton it is interesting to quoi 
an obs rvation iiad b Mi Roosevelt ( Afrcsi fan 
1 rails p 390) 11 notes that in GuaRO Nyero jist 

north of iho equator the weiv r b rds pi ice the moith 
of the nest Invar ablv towards the north away f om ihe 
strong preva lin^ w nds 

J n lull 

Heath House St F thb Norwich December 11 

Tribo Lmnlncaeioca of Uranfam 

I ilAVP not seei i recent 1 ternturc any reference f 
the tribo lum nescence shoam by uran um salts an I 
bv metall c ura 1 u 11 1 particular Having accidentally 

knocked ov r i biltle containing 3 grams of the latter 
substance 1 was s ri sel to we the bottle glow w th 
a brilliant yellow sh wh te light and on shaking the bottle 
the him nositv coul I be mainta nod to such an extent that 
the label 01 th boltl was read with ease and the gene al 
illumination sen eislv throughout a large lecture room 
The best w a> to see the glow is to bring the bottl sh irplv 
down on the nalm of the hand 

On repeat ng the e\periment with compounds of 
uranium the n trite and vellow oxide show the sa ne 
effect but to a very much smaller degree whilst the 
black oxide and sod um innate do not g ve it 

1 expect the alovc muat b« known to seorkers w Ih 
Uranium lalts but t mav bt useful to some of vour 
readers to know n method by which tribo luminescence 
ntB\ be so easily demonstrated 

W A Douoias Ridtf 

Gre\ University College Bloemfontein November 18 

KfARKED BIRDS IN TWO SENSES » 

(i) 'T'HE interesting brorhore refwred to below gives 
* an Account of the bird obeervatory belonging 
to the German Ornithological Sonety it Roisitten 
which already iapII known is likely to become in the 
tiltkre of prime importance in securing data b} locnl 
Obeervatiom and by the labelling of livmgf birds 

^ (t) '1^ Vofslwwte Vcm t an *>« r Dsntrrhcn Om tfaotocbcb« 1 rrwII 
JCsniw lchnMi dir Vlfsl By Dr J Ih nmmman P| g6 

0 ^ sv QS tW 1 rath abotit tbcir rolket on wid 

ayHiiteW Hmi^I Smrth With a rMs«ord by Sir J D Ror» 
P ^ ^y+iBB <(o«doa John Bth Sqm sad 
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towards the detenmnation of man> obscure questiotia 
in bird migration 

Ressltten is aitunted on the n urow belt pf sand- 
dunos tying between Cranz and Meinel which bank 
out the Baltic bei from the Kuri*»che Haff the more 
no-thern of the two Hgoonx thiefl> forming the 
seacard face of h ist Prussii Fho station—mainly 
designed b\ I Jr fhienLinnnn the distinguish^ 
ornithologist—was established in J inuarv 1901 and 
fitted up at the expense and under the auspices of the 
liinteicrs of Cduxxtion and Agriculture Being 
vherefore a State institution it will possess greater 
si ability than it could have h ul under the priv Ut enter¬ 
prise of the society tlone Dr Thieneniann is director 
of the station and holds w ith this post that of L ustos 
of the zoological collections of the neighboring uni¬ 
versity in Konigsberg Ulmenhorst the actual de¬ 
signation of the observatory derives its name from 
tht generous lord of the manor Herr E Llmcr who 
presented in 1907 the piescnt buildings in a new and 
more favourable site some seven kilometres from Ros- 
sitten than the original installation Hert Dr ihiene- 
mann and his assistants cut off from tht w nrld spend 
the dreary and stormy season of the veir from 
October 1 to May J llie slition stands on the nar¬ 
rowest part of the sand spit whenc the ob^iervors 
hive a free and luircstnctcd view of the area between 
rhi seaward ind the inner sandhills and cm study 
the birds which s|icci ill) colled thirn under genumeh 
nituril conditions Previous obseiv itions m tdi ilon^ 
this stretch of sand dunes on the movcmtnts of the 
hxdid crow (CofviM corax) preved thit a migration 
route of great importance pissed ilong it ind that 
every ye ir it was a rendezvous foi flocks tompo’^d of 
the sime individuils Ihr sitt therefore though 
peculiar and isolatrd his been deliberately chosen 
because of its speci \l advent iges 

The chief objbts of the oWiviloia aic to record 
tht exact dates and composition of thr inigriticn 
ffights with the nunibets ind i^e of their c mponent 
sptties, the direction in which tht birds trivel the 
vekxnty and altitude of their p issagi (to be determined 
bv the UBe of field telephones and box-k “s) and the 
ntmoBphenc conditions prevailing during its tontinu- 
ance with the effect of any th ingcs on the migratory 
stream Manv other cogmit questions are to be 
inquired into such is bird life in relation t> food 
supply moulting and colour thang s in the plumage 
at different ages the eccnomical value of birds and 
the most suitable means of protecting useful species 
It IS intend^l also to form extensive collections cf the 
skins and intern il parts of the birds of the Nohrung 
and neighbourhood for referente md systematic study 
The scope of these observations is proposed to be 
carried out at Kossittcn if covering a somewhat wider 
held than docs not greatIv differ from th at undertaken 
bv the committee of the British Ornithologists Union 
and by other observers elsewhere Valuable as the 
observations all are however they do not a^ was 
pointed out hi Nafurp of May 26 1910 seem likely to 
catty us further forward than wc at present are to¬ 
ward the solution of the phenomena of migration 
until such observatories are more numerous and w idelv 
distributed, for what is now required is to trai e indi¬ 
vidual WrdB or flocks along every part of their route 
from their birthplace to their winter quarters and 
back again several times These feathore I ai mies nnv 
change tfaeir altitude speed and dircctioi or may 
break up into ^several battalions bey nd the nearest 
horizon of an isolated observatory and be affected in 
front and In rear by weather conditions unobservable 
from it Even such bird observ itoncs are as yet few In 
number. There is one at Riga one in Algiers another 
In Heligoland and the cof so well known at Buda- 
Pesthi vdiicb cooperatw^ith an observer in almost 
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every Hungarian province By the more crucial 
method ot oird-marking the Rc^titten observers are 
busily engaged in carrying out investigations which 
\iill give ub eventually, we tru<it, the essential data 
referred to above the identification of the membem of 
a flock all along its migration route 

Besides those of Rossitten, only a few other 
ornithologists have attempted the “ keno^ichnen of 
birds These ore Prof Marten sen in Viborg, Prof 
Thomson in Aberdeen, Mr Witherby in London, and 
the watchers at the Heligoland station The “mark¬ 
ing** 18 done by affixing a light aluminium garter, 
capable of easy and quick attachment to the (eg oj; 
adult birds captured for the purpose, and of fledglings 
before they leave the nest The weight of these nngs 
IS so disproportionate to that of the bird that they form 
(as lias l>een proved) no possible impediment to its 
flight or feeding ^e weight of 4 slork*s nng, 
for instance, is only 2 4 grammes, while that fur 
small hpetics Is onTv 005 grammts Each ring 
bears a number and the name of the station em¬ 
bossed on It, and when attached serves as an addressed 
missive for its return to tb'* station of origin The 
litter IS obviously an essential factor to the success of 
the system At all events, if the ring itself be not re¬ 
turned, Us number with an accurate note of the time 
and place of its wearer’s recapture must be communl- 
cateo to the observatory, or published in some journal 
likely to meet the eye of the Rossitten or other Euro¬ 
pean ornithologists Each bird, as soon ns nnged, is 
liberated to assemble with or rejoin us associates in 
autumn and fare forth on its adventurous vo>agc 
The larger the number of birds nnged out of a migra¬ 
tory flock, the greater arc the chances of prizes b^ng 
drawn in this novel lottery by the man with a gun or 
a snan, nnd of data, indisputable and free ftoin con¬ 
jecture, being accumulated towards the elucidation of 
the routes follov^e'd by the flock, and of the terminus 
of Itsjouniey 

i\t Kossitten numbers of hooded crows, black-headed 
nnd herring gulls, storks, rou^-fooled burrnrds, and 
various sia-cics of Totanidm, Fringidae, and Chnra- 
driidflc have Ixjen ringed gincc the observatory was 
established The success of these experiments has 
been most remarkable Large numb^s of hooded 
crows were obtained for marking through the ob¬ 
servatory’s investigators OHsociating themselves with 
the crow-catchers who frequent the dunes for the 
purpose of netting these birds for food Twelve 
per cent of the marked crows were recaptured, and 
the piact of their misfortune plotted on a map, 
which shows that this species di^jMerses over a wide 
region to the north and south TTie most northwn 
point of recapture was 30 km from Savonlunna in 
Finland, and Solesmes in France, the most westerlv 
and southerly, while Prettin on the Elbe was the 
most southr rn spot in Germany iti»elf From Rossltten 
to Snvonlunnn the distance is 900 km , to Solesmes 
1280 km , nnd from Savonlunna to Solesmes 2180 km 
Kecnptureh were also often effected In the crow- 
catchens’ nets in the neighbourhood of the East Prus¬ 
sian lagoons, sometimes after the lapse of three or 
four years, showing that the hooded crows come back¬ 
wards and forwards to this region Strange to gav 
not a single marked individunl from Rossitten has 
been reported from the Netherlands 

Space does not permit our referring to any of Dr 
Thieneniann’i other records save that of die stork, 
whkh* indicates very clearly the great value of the 
results to be expected by and by from these investiga¬ 
tions. The first gartering experiments on storks were 
ma^^ in the Zodogieal Gardens in Berlin on old and 
on half-fledged biida. They were so successful that 
assistance was requested, from those who had access 
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to nests of these k/ll uo, •n ringing Os many iSdhkhudi^ 
as possible The obsc^atory distributed rings free and 
po^ paid to all who request^ them, on ffie sole oegd^* 
tion that a list of the birds mark^, with a noto 
the place and date of their liberation, and of the 
numbers on the rings, be sent to Rossitten. In the 
first year 1044 rings were distributed to outside helpers. 
The results were astonishingly successful. First of 
all it was proved that the storks migrate in autumn, 
not to the south-west, but to the soum-east On ploN 
dng the “find places “ of the recaptured birds on a 
map, the course of their long Journey from East 
or North Pnibsla, when thev were ringed, could 
bo traced out with beautiful regularity to east and 
south One was returned from Poland, one each from 
Damascus, Acco (in Palestine), and Alexandria, one, 
snared bv a native, from Fittrisee, In Central North 
Africa, one from Kossrres, on the Blue Nile, one 
out of a flock from Fort Jameson, in Rhodesia; one 
from the Kalahari desert, 8600 km from its home, 
killed for food by n Bushman, who, seeing the ring, 
threw his prize away in terror as something uncanny f 
and two from Basutoland, in southernmost Africa, 
which w( re nine months old, and had travelled 9600 km 
from their birthplace 1 he dated rings proved also 
that storks return from between one to three veara 
after leaving the nest to within a distance of their 
natal district of from 6 to 94 km 
The recapture of certain nnged swallows in the 
nest In which thev were bom a \ear after leaving it 
rojes, bv the way, the interesting question If 0 
young bird of the previous year returns to its actual 
nursery, where do its parents nesti* This system of 
marking the old and \oung of migrating species win 
unquestionably go far to provide data for solving the 
great imstcrv of bird-lifo, but It is essential that It be 
extended to the northern regions of Amenco and Asia; 
and be instituted not onlv there, but in the middle 
and at the southern evtrcmitv of the journey— 
In Central Afnca, in South America, in South China, 
and in Australasia—a work in which omltholo- 
gfcts, travellers, civil servants, and military officers 
In these ngions could render verv important as¬ 
sistance Nor must the marking hi confined to Urge 
birds Passerines, because less conspicuous, nnd be¬ 
cause they are captured In large numbers for food, for 
cage-birds and ns agricultural pests, should be nnged 
in all hulnrctic regions in vast numberb while In the 
nest nie establishment of new observatories in these 
distant regions of the globe is nl&o a matter of urgency 
which should be senouslv dealt with bv the next Or¬ 
nithological Congress Chance and happy circumstance 
will doubtless in time reward such efforts, and return to 
the expectant ornithologist answers from out of the 
empyrean to his numerous queries, nnd will yet, we 
trust, reveal to him the causa causam of the periodical 
restlessness that impels tho novice-bird to start and 
guides It on its long, dangerous, often fatal, but 
hitherto untraversed route to winter quarters of which 
it has no previous knowledge 
(2) The second book on our list ii, we fear, rather 
an apple of Sodom, fair on Jhe outside, but, within, 
ashes—of gunpowder It deals with birds marked for 
e verv different purpose from those of Rossitten It Is 
chiefly made up of contributions by Mr. HarM Smith, 
reprinted from a paper called Troptcal L%fe, of wtuch 
he is editor, and from the Times, by various corre¬ 
spondents, to defend those engaged in the plume trade 
in the tropics from, as is suggested, attacks bdilnd 
their iMcks and in their absence by those “bigoted 
members of society,*' “wretl meaning but badly (ok 
formed agitators," and “egotistical humanitartons,*^ 
tvho one urging Bie Government to legislate to prevent 
the Indiscriminate slaughter of ^plumage birda nofr 
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fife^ m certain part* of the Bntiab Empire and by 
prohibiting their import into Englmd to di&tourage 
ythe weanng of birds skins feathers, and plumes 
Of course, the badly informed humanitarians -ire tht 
omithologisu and the lovers of birds in all parts of the 
avUised world Ihese people form hoi^ever i lar^c 
body of highly educated men and women who among 
them have closely studied bird-hfe in every turner ot 
the globe, and who entirely disinterested irc pus 
sessra of—let us ^ay^qutU os much common sinst 
are as lictk led by sentiment and know the 
true facts of the case through long ye u-s of experi¬ 
ence, as well ts Mr flarold Hamel Smith and the 
feather traders 

The book is full of red hemng trails icross tht 

Q uestion and of mem suggestions {cf pp <^1 41 
footnote) md ;)6) vihich ire not worth our ^^hil( to 
notice, and from hich even Sir J D Rets Vi h 1 
writes a foreword to the book dissociates hiiiisdf It 
vkould be resliving the slam to discuss the question 
whether or not the slaughter of many kinds of buds 
for trade purposes is cruelly c imed on or not 1 heir 

t the plumers J ravages are simply sickening s >s 
Vof Newton one of the most accurile and unsenti 
mental ornithological histori ins thit ever lived Ihe 
evidence is uvti whtlming Nor is it worth whil di^ 
cussing whether or not many species cf birds re 
Ihrougn the seme igcncics becoming extcrminitd 
Thu question is Iso be\ond contention The p | r 
on extinct ind samshing birds by the Hen \\ liter 
Rothschild in the Prcxrcjedings 01 the fourth Inter 
national Ornithc Ugicil Congress (1905) should U 
read by those interested m this question and also the 
remirlb of Prof Newton on Fxtermin itic n in h s 
Dictionary of Birds Ihe collection of sk ns f t 

omithologicjil mustums or fishing tackle we irc told 
IS f ir more likelv to evlemun ite a few rare birds th n 
the milliner) trade —who we are also told \re the 
real protectors of birds — ever will be 1 he gre it 
bird collection in the Bniish Museum the lirgest m 
the world contains probiblv about ^00000 skins the 
result of more than a centurv s assiduous im issiiig 
1 he present w nter h is been witness of th U numbt i 
of humming birds (chieflv) and other bright plum ige I 
denirens of the Biozihan woods all killed in the 
breeding seison being shipped in one consignment 
^nd that not the sclitarv one of the season) from 
Rio de Janeiro to London and has seen in the 
Moluccas i single canoe load brought b> n itive 
hunters consisting of scores of thousands of the most 
gorgeous me mbers of the New Guinea ivi f lun i spre 11 
out like wheit m 1 godown awaiting shipment 1 
Europe 

Such extensive massacres in which not onl) the 
parents but tlie nestlings perish may go on for >f u-s 
and not become verv odvioub without invc stigaiion on 
the spot, but history shows that the results ippcar 
only when it is too late for protective measures to 
be taken When a species has been reduced in 
numbers below a certain point natural enemies 
red in tooth and claw and causes difficult to dc 
termine begin to operate and these complete the 
ruthless work of man without his further interfer 
ence Another good reason for Ic^al regulation of this 
trade is that bv the extmction 01demmnant species in 
a region the equilibrium of nature is disturbed ind 
resuftt disastrous to agnculture and in other du-ec 
tiODS arise These questions formed the theme of 
many serious discourses bv ornithologists from ill 
ports of the world at the congress held this summer 
In Berlin There the concensus of opinion was that 
measures mutt be t iken internationally to prevent the 
pres en t wanton si lughter of birds ^ 

The burden of this book is that the plume-traders 
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Will suffer great los^ by the exclusion of skins and 
feathers from this country Ihc ^ime cry was raibcd 
by the Hlave-traders agiinst the emancipators who 
struck at i legitimate and lioncst trade and an 
unportant industry in this country One correspon¬ 
dent of the Times wntes (p 08) it is generous of 
)ou to offer your columns to both sides of this con¬ 
troversy Mr Smith kss generous excludes all 
correspondence sent to the same journal on the pro- 
tectionisCs side from one of the letters he publishes 
we learn that the feather tridc is ripidly going to 
other countries for roisons indt pendent of threatened 
legislation or of interference bv bidl> inf rmed agiti 
tors 

If It hi true th it the rt illy 1 irgo part of the tr ide 
is done in the millions of pi ultrv and game birds 
plumage quilts ind tills (p lu^) why, then this 
great outer) igainst tht protection w hicn the tr idei s 
siy they desire of the mist beautiful and useful of 
living creatures since tropic it skins form in England 
so small a portion i f the tr ide \mong the demands 
if the traders one is protcition f* 1 th birds at their 
natal centre (nlv I his the (jo\ernmcnt to some extent 
his d ne and can do only in its own possessions 
still Its legislation msteid if not stiunng the pre 
scrvation of a single bird (p S4) is providing and 
will inireasingly prmide yeiv hrge areas of sanctuary 
far them It would stull fv itself if it illowed the 
importation of feathers from everywhere else but pn 
hibited it from its wn donnni ns \nothei demand is 
a close seison (m Indii fir instince) after which 
>kins and plumes would be illowel to be exported As 
It is in the breeding season chiefly during which th 
birds don the ornament il plunagi foi whuh high 
prices arc p iid it is obvious—hum m av rice being 
whit It IS thit bird slaughter wruld bo carried on 
surreptitiously during thil seas n and the results 
quietly stored aw n until the closure w as ovi r I he 
expense of enforcing 1 cli st seison being prohibitive 
the next best means of staying the evil is prohihitin 
of export The ij^itition h is I ocn t ikcn up b\ th 
Ornithological Congress and w< ni iv shortly 1 ok 
forward to intern i1 ion a 1 regulilicn of the trade 

Ihis book miv contain the truth iboul the t< I 
lection of aigrettes and bud skins as it appe irs tc 
Ml Harold Hamtl Smith but we conscicntiouslv 
believe that c\ery unpremdired disinterested humani 
tarian in this country will repudiate his assirtion 


A MONOGRAPH 01 THF OhiPn 

T hough this monograph IS rtplcte with exict 
and in manv cases novel information regarding 
the outward aspect and bones of the ckapi it will 
certainly strike the general reader as well is the 
zoologist as being m incomplete treatment of the 
subject This may not be the flult of its principal 
author Sir E Ray I ankester mil is certainh not 
that of the keeper of the Natural History Museum 
Dr Sidney F Harmer but is ipparcntlv due to the 
financial control disliking the expense of publish ng 
the volume of text which should hive iccompinied 
the mere illustrations included in the yolumt under 
review The reason gum is that is Jules hraipont 
has already publuhed a monogriph of the Okipi for 
the State Museum of Tervueren Brussels-on admir 
able picco of work it is gener illv admitted to be—the 
publication of the text of Sir h Ra> I ankester s 
studies and deductions wrould be buperfluous It is 

* A Vonemph of Um dtopt Bv Sir E Boy Lanke^or K C B 
ms W 0 BufowooH (L^ 

BntUh HtMrnm (NaluriU Huc^) prnttd by OW«r of thoTruft*^ 
1 Co B Qiuuitcb DuIm a d Co Lid 19x0) Pneo 95^ 
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difficult to a^ee with the proviety of such a deciuoa and above the eyes swellui^jF to whidi atteottoH stab 
and It » to M hoped that before long the text which immediately directed by the whorls of hair m the 
should accompany these illustrations will also be of mv large specimen which suggested that timi ofcspi 
printed and published especially as in the interval of could develop girafle 4 ik 6 horns on tbow places 
time ahich must elapse further accurate information The ccnnplete skm and skull obtained for me fay 
regarding this interesting beast may have come to Lieuts Meura and Eriksson and now in the Brihsn 
hand (fbe present writer has just be^ advised by Dr Museum were shown conclusively to belong to an 
Bumpua of the Natural History Museum at New example that was sub adult namel> not grown to its 
York that a collector tent out by that museum has fullest size of develoranent Ihe sex was very doubt- 
succeeded in capturing alive a male female and calf ful The natives who brought in the skin seem to 

of the okapi and these livmg forms of the animal are have noken of it as the skin of a male but it was 

now being conveyed across me Congo basin for ship generally adjudged to be a female 
ment ic New \ork) M Fraipont s work moreover As soon as attempts were made to transmit okapi 
complete as it was for the date of its publication in specimens to LurO]^ the zoological authorities in 

1908 li not nearly so accessible to ordinary students Brussels I ondon and Pans were not long in having 

of 7ooloi^\ Qs the British Museum publications in their hands skulls of undoubted male okapis 

Thi history of the discovery of this Giraffid form at possessing ossicones three inches long or more some 
the ven opening of the twentieth century has already of which bore at the tip a small piece of naked 
been reKted so frequently that it does not need to be bone equivalent to the beginning of an antler Other 
repc ited But the specimens rece ved during the first skulls again supposed to be female were quite hwn 
few >cnr^ fron the f resent writer 'ind others left less In some cases minute ossicones were dls- 
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those /ooloysts who studied them in some perplexity covered under the skin The general conclusions to 
for th4.\ seemed to ind catc when closely coniparra which zoolot,ists were brought by the imperfect mate 
and exsmined the existence of two tj^ or even nal at their commind were that there were either 
specieb of okdpi There was connderaDie difference two species of okapi one horned and one wnthout 
for example in the arrangement of the atnpes on the horns or that the comparatively speaking hornless 
hindqu rters between the first strips of skin sent home female okapi was larger than the male ior the 
by myself m 1900 1 id the complete skin obtained by horned skulls of all die known male okapis are found 
me With the help of Lieuts Meura and Enksson in to be smaller than those of the specimens of hornless 
1901 and still more m the specimens secured later by fwiales 

the Belgian officers in the Congo basin and a numb^ Then again the skulls seemed to be divisible into 
of Bnt bh explorers or neturaf history collectors two senes broad and narrow The question of two 

As already stated by M 1 ra pont this vanablli^ ^tuict races subspecies or species of okapi (the 
of the alternations of black and white on the hum nrat known of whidi was styled Oka^ia /ohnifOfli) 
quarters and fore limbs must apparently be accepted can only be decided finally by extended research 
as a chagtcterisHc feature of the okapi and oan M Jules Fraipont came to the general conclusion m 
scarcelirbe regarded as of specific value But then that there was but one species known to us 

arises the problem of the existence and non-existence which he re-named as above but opined that there 
of ossicones Both the skulls sent home by me in might be distinct kical races varieties or even sub* 
1901 wdi^'t femnd to be hornless thouA one presented species within a geographical range which slthou^ 
flight swMlltngs of the bones at the base of the nose described in die monograph under review as of limlm 
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reaUy not 90 restricted after all I he 
tiotes and observatton^ of eaplorera and Delt^ian 
4 «eta[s show thit the okapi is met with from the 
IfidnHy Of N>an^we in the eastern part of the C ongo 
hatin at no great distance from the west coast of 
Tanganyika ond from between 4*^ and south liti 
tude to the River Welle at the siine distance ntrth 
of the equator and almost to the banks of the Sem 
Itkl River and the forests west of Lake Albert Ny'in/a 
while Its western range has already been extended 
(north of the main Congo) to the lower course of the 
Mubangi River which hes not far away from the 
aoographical limits of the Cameroons district In 
deed it would not surprise me at all if some such 
explorer as Mr Ceorge Bates discovered the oknpi 
m the Cameroons hinterland just as he has discovert 
there the Blick Forest pig xnd other equilonal 
African animalb first record^ in the East or Centr'ii 
African forests 

Whether the okspi is found anywhere to the uest 
or Aoufh of the course of the matn Cong m as \et 


JSTERliATIONAL MINERAL STATISTICS * 

T O the student of mining economics pait iv of 
the Mines Report is al\^ays 1 volume of special 
interest Ihe publication of Coioninl and foreign 
statistics in the present form wis due to the initiative 
of the late Sir Herbert Lc Neve Foster to whom all 
interested in mmeral stitistics o^e 'i deep debt of 
l^rdCitude No one however w is more sensible than 
Le Neve Foster himself of the manv shortcomings of 
this publication -is the writ r of the present review 
can pirsonallv testif> and it is a muter of great 
regret that so little has t been d ne t remedy some 
of the more glaring of the defects of this publication 
It is not to be inferred th it the remivil of these 
defects IS 1 simple or m easy matter or even that 
it lies within the piwer (f my one individuil to 
accomplish it for it is highlj probable that nothing 
short of in internntion il agr emc nt im Hij^st the great 
mineral producing countries <i tlic world can effect 
this end even partially Such a work as the present 
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unrecorded ju^t as wc have no record of the existence i 
of any anthropoid ape in the 1 rans Congo regions | 
bo far as our imperfect information goes the mam 
•trsam of the great Lualaba Congo acts as the limit 
of distribution of some other forms of mammals and 
It may well be that at the time these creatures entered i 
tropical Africa the greater part of the Congo basin 
was still a vast shatlow fmh-water sea A good 
many of the creatures of the equatorial belt of Aftica 
extend from Mount Kama and the bast African and 
West Tanganyika forests nght across Uganda and 
the northern Congo basin to the Lower Niger the 
Gold Coast Libena and Sierra Leone but of this 
series so far no trace of the gonlla the okapi or the 
Block Forest ptg have been mot with westwards of the 
Lower Niger or even of tibe Cameroons though there 
are Dutch records of the seventeenth century as well 
u existing native traditions i^tch pohit to the exist 
ffee of some form of Blade Forest pig m the Libenan 
forests 

H H Johnston 
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hai» for Its mam object the ccmporiHon of the m neral 
outpuU of various nations and of the conditions under 
which thib output IS obtained mainlv with rtfertnee 
to the labour engaged in its production and the reh 
tive danger of the miner 9 occupation It is a huisni 
that no real companson is possible unless similar data 
arc compared and it is here that the main difficulty 
lies the same terms bemg used in different countries 
With widely different meanings 
To take a striking example we find in the introduc 
tion a statement to the effect that the de th rate from 
accidents in coal mmes is as follows for the vear 
1908 — 

. Ptff 1000 Persons employed 

United Kipfldof^, I 3a France o 9$ 

Bntwh Emfin i 45 Germany a 46 

Attalrb 1 10 Un ted States 34^ 

Belghim 1 07 Foreign countnea generally a 34 

1 Ueow OAea M im and Q ar m Ttneral Roport and Scamt ra for 
fOoX By ibe Ch of Inpce or of M nta Part v Coloo al and Forefgo 
StaUMlca Gd sal4 (ipia) Pr ce u- 6/ 
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Thib statement ib given without comment or ex¬ 
planation, and leave* us to draw the obvious inferen^ 
th«u coal-mlning in the Ignited Kingdom U attend^ 
with considerably greater risk to the miner than ib 
the case with our French and Belgian neighbours 
Jo those who know the true facts, it is, however, by 
no means certain that this greater risk in thib country 
IS H real rather than an apparent one It is a curious 
fact that in no country docs Ugislation define what is 
meant by n fatal nuning accident In the United 
Kingdom our inspectors h'lve adopted a working 
definition which answers all purposes, although devoid 
of legislative sanction, and class as a fatal accidtnt 
anv accident that dinctly or indirectly causes the 
death of the victim within twelve months after the 
occurrence of the accident In Belgium, however, 
only those accidents are considered fatal that directly 
cause death within thirty du\h of the accident, whilst 
in hrance, where no definition at all is attempted, an 
accident is only classed as a fatal accident if it causes 
directly the death of the victim, either on the spot or 
at an\ rate within n very short interval of time, whilst 
In Gernmnv and Austria It would seem that for an 
an ident to bo classed as fatal it must directly cause 
immcHliate death 

It IS thus obvious that if the French or Belgian acci- 
d( nt list were ealculnte<] upon the same basis a*> the 
British, the death-rate In those countries might quite 
conceivably appear to be highei and not Uiwer than 
our own when the supreme importance of this 
m.itter is considered, and when it is remembered that 
p\ery one of the countries concerned is engaged in 
discussing legislation to promote the greiter safety 
of the miner, such legl^latlon being not irifrequcnllv 
based upon the comparative degrees of safety as show n 
b\ the ratios of fatal accidents m the different coun¬ 
tries, It IS surely a pertinent question to ask whether 
It IS impossible to agree upon an intei national dcfini- 
iion of a fatal sccidcnt 

Coming no\t to the statistics of production, a e'er- 
lain degree of uniformity has been ntUilned by express¬ 
ing all the outputs in metric tons On the other 
hand, however, there are unfortunately minv different 
meth^)ds m use for estimating the outputs Begin¬ 
ning with the first mineral on the list, namel> coal, 
there arc many sources of error in the apparently 
simple task of recording the coni output Even in the 
United Kingdom the returns as iictween different 
collieries are not comparable, the practice being here 
to return as output the total weight of mineral drawn 
up the shaft, regardless of the fact that this may con¬ 
tain more or less stone So that if of two mines, 
which produce an eoual quantity of coal properly 
speaking, the whole of the stone is in one case picked 
out below ground, whilst in the other a good deal of 
picking IS left to be done on a picking l^lt at bank, 
the latter wall be returned as producing more coal 
than the former Again, the auestion of colliery con¬ 
sumption has to be considcrea, a certain proportion 
of the coals raised is used for the purposes of the 
colliery itself, in order to generate steam for the 
various engines at work, whilst In other cases, again, 
some of the miners are supplied free with coal for 
domestic purposes, this coal constituting in effect a 
portion of their wages It is obvious that it will 
make a considerable difference in the output returns 
if the colliery consumption under one or both of these 
heads is Included or excluded 

The b^tn>Ian would probably be to return onlv the 
vendible coal as the output of a colliery. In which 
case the coal supplied to the colliers, and in effect 
sold to ^cm as part of their wages, should be In¬ 
cluded, fi^it not that used for raising steam More 
important, however, Is it to have a definite rule, whl6h 
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rule ought to be dearly and precisely set forth u,>the 
returns, some legJstatlve enactnieitt on the subject 
is obviously required In Belgium the returns until 
quite recently were always those of the dHA raised 
including stone, of Late years some coUi^rlee have, 
however, returned ont> vendible coal, wrhflst others 
adhere to their ancient practice In France the |?etum 
represents the vendible cofil plus the colliery oohyptnp- 
tion In Germany the output returns comprise 
vendible coal plus colllerv consumption plus a cel^aln 
allowance for wastage Further, it must be remem¬ 
bered that on the Continent the coal itseljf is ver> 
often not weighed, but its weiP'ht is estimated from 
the volume e g from the number of tubs of a known 
capacity, produced by the mine Hero, again, it is 
obvious that we are comparing figures whidi we have 
no means of reducing to any uniform denomination, 
and here, ag-iin, it is most important that there should 
be an international agreement ns to what u meant by 
coal output 

Most countries assign a value to their coal produc¬ 
tion. and in the introduction to the present report the 
values of the coni outputs of some of the leading pro¬ 
ducers of the world arc tnbulatcd It is interesting to 
calculate from this tnhle the values assigned by the 
various countries to their coal, the figures obtained 


being as follows — 




United Staler 

5 79^ 

per metnc ton 

Orest Briiain 

878 

>1 

• 1 

Germany 

791 

M 

It 

AiibUia and Hungary 

6 10 

II 

11 

France 

12 68 

II 

II 

Belgium 

12 92 

II 

II 

It is obvious at first sight that these 

call values 


must be based on more or less arbitrary data, and 
possess no siientilic importance Intrinsically brenth 
coal is certainly not worth more than twice as much 
as Amencun coal, in fact, $0 far as absolute value 
goes, the American cnal, which is here ri turned ns 
the least valuable of all, is actually the most valuable 
as a large proportion of high-class anthracite enterb 
into the American production Undoubtedly the 
determination of the value of a given mineral produc¬ 
tion 18 a difficult matter, even if a precise definition 
be adopted, it would probably be best to take as a 
basis the value of the mineral loaded up ready for 
transport at the mine, or, in other words, its selling 
pnee Iw the cost of transporting It to a market and 
marketing it, the only drawback to this mode of 
valuation lies in the fact that the values thus assigned 
nuiy be liable to wide fluctuations In acc(»*dunce with 
the laws of supply and demand Fortunately, it mav 
be said that of the data contained in this report, the 
monetary values of the mineral production are pre^ 
ablv the least important 

In some cases, improvements have been introduced 
In the methods of stating the returns, thus gold and 
silver are now returned in kilograms of fine metal In 
many cases the output of metalliferous minerals Is 
stated, not in terms of the weight of ore, but in terms 
of the weight of metal containcMl in the ores The 
heading In the report before us says, ‘'contained in 
or cAitained from but we assume that the latter 
half of this phrase Is an error The figure that is 
required is cither the amount of metal contained In 
the ore or else that obtainable frmA it, the two being 
by no means equivalent statements If the former is 
adopted, it means the weight of ore multiplied by the 
perwntage of metal contained in it as determine bv 
accurate chemical analysis, not bv so-called commer¬ 
cial assay If the latter method Is adopted, the return 
would give the amount of metal diat can be obtained 
from the ore by the smelting operations to whldi U Is 
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injected in each caifc» and it is therefore less 
nan the former figure by the smelting losbes of 
various kinds The latter form of return would be*| 
decWjidly the more useful, but is the more dithtult to 
ohtam oprrectly It is, however, essential that one 
or other of these two methods be adopted, and not 
•omatimes the one and sometunes the ocher 
.Ifhe report also deals with the number of pernons 
^wloyed in producing the mineral output of the 
^Iwous countries, and there Is perhaps no portion of 
the statistical records before us in which mure diver¬ 
gent methods of enumeration are made use of 
Some countries return indiscriminately men, boys, 
women, and girls, and some Europeans and 
natives all under the same heading, whilst 
others separate these categories In Germany 
the usual practice is to return the full luimbtT 
of all names on the register, ill or well, at 
work or idle, working whole shifts or only paru, 
working throughout the year or onlv for a portion, ns 
the number actually employed Ihc present writer 
does not know with certainty what the pracLite is m 
Great Britain, and doubts whether there is any gener¬ 
ally accepted practice, certainly there is none that 
has legislative sanction Most managers m tins 
country simply return the number of men on 
their books on the day when the rtturn is 
made out, a few seem to consider that the 
number of shifts worked in the year divided by the 
the number of shifts worked In the year 

dUvided by the number of actual working diys A 
better mctliod probably \iould be to take as the 
average number of men employed daily the total 
number of shifts worked m the year divided by tlic 
number of possible working days \ still more exact 
method h is been proposed bv some authorities and 
IS earned out in some places on the Continent, 
in connection with schemes of insunncc, namelv, 
to take the total number of hours worked 
in a year by the whole of the workpeople 
employed, and to divide this figure by some st mdnrd 
figure which shall represent the average number of 
working hours in a year, this average number might 
for the United Kingdom be taken as 2400, namely, 
foo days of tight hours Obviouslv here, again, an 
international agreement is indispensable hurther- 
more, it is necessary to decide whether any. and if 
so, which of the mine officials shall be included in 
the list of mine workers, the general practice appears 
to be to include subordinate officiHls but none of the 
staff and none of the office emploit^s, but here again 
much divcrsi^ of practice exists 
Further difficulties anse with reference to the classi¬ 
fication of mine workings, our distinction between 
mines and quarries being quite different from that 
which obtains in other countries There is no uni¬ 
formity of practice tn respect of the substances which 
ought properly to be included in a return of mineral 
output, and It is an open question whether, c g. bnek- 
clay should be included as well as fire-clay, salt derived 
from sea water as well as rock-salt, and so forth 
Enough has been said to show that the figures in 
the report before us must be used cautiously, and 
that it is unwise to attempt to draw deductions from 
them unless their meaning is quite fullv understood in 
each case No doubt this fact detracts considerably 
from the utility of such a report but it need hardlv 
be said that not the slightest blame can be imputed 
to those responsible for the report for the existing 
State of affairs The work of the statician should, 
however, always be more than the mere unintelligent 
accumulation of figures, and here there is amble scope 
for someone who could persuade the p^fhdpal mmlng 
countries of the world to agiM upon a conunon basis 
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for drawing up the essential elements of mineral 
records 

At the recent International Congress of Mining and 
Metallurgy, the question of the unification of mineral 
statistics occupied u prominent position, and, in fact, 
the only resolution that was thought worthy of being 
brought before the general meeting, and was 
unanimously adopted, was to the effect that the con¬ 
gress should urge upon the various Governments there 
represented the im|>ortance of the adoption of an in¬ 
ternational system The report jusl published bv the 
Home Office is only another proof, if such were 
indeed needed, of the urgency of such a step, and it 
18 greatly to be deslreil that our Home Office would 
take upon itself to lend the way in this matter It 
has for many \’ears past made a special feature of the 
collection of International mineral statistics, and It 
would be eminently appropriate that Great Britain 
should inaugurate an attempt to arrive at an inter¬ 
national understanding, there can be no doubt that 
the other Great Powers interested in the question 
would heartily w'elcome such a step, and that an 
international commission could easily enough arrive 
at n satisfactory arrangement Until this has been 
done, all the expense care and trouble involved in 
producing part iv of the “ Mines Report—Colonial and 
Foreign Statistics,” must necessinlv be to -i large 
extent wasted, since it cannot but fail in giving a 
proper comparative view of the world’s mineral in¬ 
dustry Hrnrv fwOiis 


HOTES 

The Times rorroApondent at Stockholm report k th it the 
Nobel prixe>t 'imounting to more than 8000! each were 
distributed bv the King of Sweden on December 10 with 
the usual ceremonial All the prire-winners were pnsent 
to receive their prizes ind give the statutory lecture, except 
the winner of the prize for liferuture, Herr Paul llevse, 
who was prevented by his advanced ugi from attending 
Jhe other rccipieiiiH wire Profs Van der Hails (phvsirs), 
Wollach (ihcmistr}), and Kossel (medicine) 

1 HE Physic'll Society’s annual exhibition, which is to 

be held on Tuewlay, December 20 will bo open l>olh in 
the afternoon (from ^ to 6 p m ) and evenin,» (from 7 to 
10 p m ) Prof J \ Fleming, F R S , will give a dis- 

courie at 41^ pm. and again at K pm, on fiomv 

Improvements In transmitters and receivers for wireless 
telegraphy, and Mr R W Paul will givi n numUr of 
kinematograph demonstritions of some ph>sioil pheno¬ 
mena Most of the leading makers of sen ntific Instru¬ 

ments ore sending apparatus to lh« exhibition 

Tki opening address b> Dr Muir, C M O , F R S , to 
the South African Association for the Advancement of 
Science was delivered before a large audience in Cnpe 
Town on the evening of October 31, the dny of the arrival 
of the Duke and Duchess of Connaught to open the L nion 
Parliament The main subject dealt with was “ ITie 
State’t Duty to Science," and the South Afriian news¬ 
papers all agree that nothing more Important or more 
suitable for the occasion could have been chosen The 
State was viewed In succession as an educationist, n land- 
owner, a health guardian, and as n patron of pure science, 
and under eaqh head illustrations were given from the 
past actions and present needs of Cape Colony Ibe 
chief part of the ^dress is reproduced elsewhere In this 
ifsut. The Minister of the Interior, General SmuU, in 
proposlag the usual vote of thanks, threw out tome hope 
that the day of university reform In South Africa was not 
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far distant At the cloie of the niectln{{ Dr Muir pre¬ 
sented thr South Africa medal to Prof J C Beattiei for^ 
hiB ma^netlc and other work 

liii jubilee of tho German Agricultural Society is being 
■oomnnrmoroted In Bet tin this week by a series of mnt- 
ings Jhe Berlin correspondent of the Timet stares that 
at the meeting on December la a vast audience In the 
buiklmg of the Pruhslan Diet listened to the longraiulu- 
tlons of the Gorman Emperor, the Imperial Chontellori 
tho Prussian Minister of Agriculture, and other dm- 
tlnguishrtl i>er'»onage9 In the course of his lem'irk^, th< 
Emperor 1$ reported by the Tiwri correspondent to hive 
•aid —** Many i seed has been scattered sinus the soclels 
was founded twcntj-five )oars ago, and has sprung up 
«nd (Uiurished under the blessings of peace Admirably 
have you succeeded in adopting all the advances in science, 
in botani, m chemistry, In the breeding of animals, and 
in industry, and so increased the elTlriency of (fcrman 
agriculture and raised the value of Germany's soil 4cce])t 
my most cordial good wishes for tho future May the 
agricultuial population continue to hold its own as the 
•core of the people, trustworthy In all circumstances, to 
the advantage and welfare of tlie Fatherland " 

A GBNBRAL meeting of opticians and others W'ls held m 
the rooms of the Chemical Society, Burlington Houw*. on 
Tuesdav, November so, to consider tho deslrnbihty of 
making airnngemenls for the holding of an Optical Con¬ 
vention in igra 1he chair was taken bv Or R 1 Glize- 
'brook, C R , t R S , as chairman of the peimanent com¬ 
mittee \ Ti solution was carried item rofi that, pro¬ 
vided sufficient fin mcial support is obtained, an optical 
convention be held m the spring or early summer of 1012 
The mam objects of such a convention were specified ns 
being —(1) the holding of an exhibition of optical and 
tilled Instruments, (2) the preparation of a catalogue of 
optical and allied instruments of British manufacture to 
aerve ns a ronsenirnt work of reference for oil users of 
optlcnl ind scientific instruments, not neceMarily to b<‘ 
limited to instruments actually exhibited, (3) the holding 
of meetings foi the reading of papers and for discussions 
and demonstrations on optical subjects, (4) the publu ution 
of a volume of Proceedings, in which these papers would 
be collected together The questions of the inclusion of n 
foreign section and of the scope of the convention and 
exhibition were discussed, and an organising committee 
was nominated to undertake the work of making the 
necessary arrangements for the convention 

Thf \gendn Club, which was formally inaugurated by 
a banqmr last week, proposes to organune effort, know¬ 
ledge, and influence for ihf purpose of getting things done 
which need doing for the bmefit of the community The 
movement first acquired publicity through ** An Open 
Letter to English Gentlemen" In the Hihhert Journal 
This letter, and the club Itself, appeal frankly to the 
Idealism and the goodwill of the best men, but an equally 
oasential characteristic of the club Is to organise the 
altruism of Its members with at least as much efficiency 
as that of the most successful modern business The club 
expressly enunciates its need of guidance by scientific men 
in determining the agenda to be undertaken and In many 
details of Its work It » a eaordlnatlng society, and not 
one that overUps the vcfk 'Of other bodies devoted to 
special purposes Among other methods to bo employed | 
H that of the most extensive publicity It should be able 
to win rect^itlon of the Importance of scientific educa¬ 
tion, to spr4}f scientific ideu, and to exteod the appHca-, 
^tion of ifttenti^ method and rmiti to the dffalrs of every- 
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day life It contemplates the encouragement of lUSiiayAf ^ 
especially perhaps In social science, and its scheme Includes 
groups of associates, among which are mentioned engbieef-* 
ing, literature, medlclno, and scienie In thus flying 
tested principles and modern methods to the deinre to 
help, which, If sometimes latent, is almost uolverMl, the 
club is effecting, at a slngulnrh opportune and critical 
moment, a new "grouping," whuh may prove a signifi¬ 
cant step forward in sorial evolution There is n<K entrance 
fee and no fixed subscription Monev without other sup¬ 
port neirhrr invitKl nor desired, but cooperation, with 
or without subscriptions, Is both sought and wetcumed 
Ihe address of the club Is 4 Court, Temple, EC 

The repot t of the louncll of the Scottish Meteorological 
Soi lety wah presented to the general meeting of the society 
held on December b From it we learn that the prize of 
aoZ offered for competition amongst students and graduates 
of the Scottish universities for the best essay on a meteor¬ 
ological subject has been awarded by the council to Mr 
David MacOwan, of Edinburgh University, for an essay 
on " Observations In Atmospheric Electricity in and near 
Edinburgh " Iho council reports with satisfaction that thi 
publication by the Royal Society of Edinburgh of the 
observations made on Ben Nevis 'ind at Fort Wilham 
from ifi8^-iqo4 has just been completed by tho issue of 
vol xllv of the Iidiisactions of that society This marks 
the rompletlon of a great enterprise, and it is noted that 
not only have the obseivntions themselves been printed in 
detail, but tliat the four volumes In which they appear 
contain also numerous papers m whkh various theorMicnl 
and practical aspects of the observations are discussed It 
is a mattt r of further satisfaction that almost simul¬ 
taneously with the completion of the publication of the 
Ben Nevis obM^rvationci the society has, through the 
generosity of its friends, been entirely relieved from tht, 
burden of debt which it had to assume when the observa¬ 
tories were closed in 1904* Ihe following officers were 
elected at the meeting — President, Prof A Cium Brown, 

F R S , vice-presidents, J Mnckay Bernard and Ralph 
Richardson, council, J Macdonald, Dr C G Knotl, Sir 
David Paulin, G Ihomson, H M Cadell, Captain H G 
Lyons, F R S , Sir A Bueban-Hepburn, Bart, G G 
Chisholm, and M M^Callum Falrgneve, Hon secretartes, 
R T Omond and E M Wedderburn, hon treasurer, 
W B Wilson 

Cancer once again formed the subject of the Bradshaw 
lecture, dellverfd by Sir Arthur Pearce Gould at the Royal 
College of Surgeons on December 7 before a largo and 
appreciative audience, which included Prince Alexander of 
Tiik For three years in succewion. 1903, 1004, and 1905, 
cancer—although the conditions of the endowment mention 
merely a " lecture on surgery "—was dlscussod in specu¬ 
lative fashion and in Its surgical aspects by one Bradshaw 
lecturer aftor another This was when the modern revival 
in the investigation of this disease was in Its beginnings, 
and had contributed little that was new or could be 
properly appraised Perhaps from the mere fact that all 
had be^ said, and said ably, that could be said, perhaps 
from a feeling that it was unseemlv to harp always upon 
the same subject, cancer has been left alone for four 
years It was well to revert to It agAhi, for by xlolng 
BO Sir Alfred Pearce Could put himself ki the position of 
being able to assure his hearers that great advances In 
knowledge have been made, and that the pessimistic views 
held by those brought most In contact with the distMe 
are giving way before new hopes Tlye lec tur e r showed 
that the four years' respite had sufficed for the results Of 
the comparative and experimental investigation of eanoer 
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te lAlte « deep Impceirioa upon the leaden of the lurgicel 
^Of ewloiiii He h«d much to Mjr which no previous Bredo* 
ehaw leotorcr ever hed an opportunity of knowing, and 
modi that even hU Immediate predeoesson had not had 
Uma to aMlmllate. Tho fectupet which appeared in full 
in both the hanctt aad the British Medical Journal of 
December lo, wiH rep^ tho perosoL of all intereRted In 
thU complex problem and the efforts that are being made 
to aohra H 

CoHMinm have nowada3rs become quite a usual form 
for the organmation and supervision of scientific research 
to take, and Investigations conducted under their aegis 
may at times not redound in full measure to the credit 
of the actual workers Therefore, in Sir Alfred Gould's 
Bradshaw lecture on cancer it is gratifying to note this 
generous tribute paid to the workers who have raised the 
English school of cancer research to its pref^ent pre¬ 
eminent position among kindred organisations abroad 
The lecturer said —l^is college, in conjunction with 
our sister In Pall Mall, by the initiation, control, and 
housing of the Imperial Cancer Fund, has taken a verv 
prominent part In this movement, and it is a m'itter of 
great satisfaction that the researches carried out in our 
laboratory are universally recognised as having been of 
fundamental importance We glPdiy recognise that nil the 
success which has attended, and may hereafter attend, the 
labours of Dr Buhford and hit distinguished auocietei 
is not due to the aasodatUm with these Royal coHeges, 
nor to the sources from which tho fund has been collected, 
but to the ability, the wide knowledge, the patience, and 
the honesty that are associated with the laborious industry 
of the workers " However excellsntiy committees may be 
constituted for advisory purposes and for control, they 
can never replace the Initiative and enthusiasm of in¬ 
dividual workers It is gratifying to know that this prin¬ 
ciple is acknowledged in the Investigation of a subject 
of such gr<*at public moment os it cancer 

Thx death is announced of Captain G E Shellev, the 
youngest son of the late John Shelley, of Avington» m 
HampefaifCt and nephew of the poet After a short service 
in the Grenadier Guards, Captain Shellpy retired from the 
Army and devoted hlnueB entirely to ornithology, especi¬ 
ally to that of Afrlca4 Captam Shelley’s earliest publica- 
tloQ was a " Handbook on the Birds of Egypt." a most 
useful companion to the voyager on the Nile, illustrated by 
many excellent coloored pUtec drawn by Keuiemons He 
next turned his atteation to the sun-birds (NectariniidsD), 
and 1ft z8So completed a beautlfu] quarto work containing 
coloured figures of every species of this brilliant family, 
which may be said to represent the humming-birds of the 
New World In Africa and Asia, although the two groups 
are by no means nearly related to each other In i8^ 
Captain Shelley was requested by Dr GUnther to join Mr. 
Soiater la preparing the nineteenth volume of the great 
** Catalogue of Birds in the British MuMum " To this be 
gUdly consented, as among the families included in this 
volume were the cuckoos and other groups of which he 
had made a special study Captain Shelley now planned 
a general work on the birds of Africa, in which he pro- 
poeed. to compriM an account of alt the birds known to 
ODCur in the Ethiopian region^ The first volume of this 
insportaat work waa puhUahqd In 1890, and suct-ceding 
vplartus were Issued up to 1906, when the falling health 
of the author brought the continuance of the work to a 
itd^ fierides these thrte wortu,. CapUtn^ Shelley was for 
qiagy 'years a constant contribute to the the jeumaJ 
oC^ qnildmlogy pubUshed by the British Ornlthologlsti' 
of which he was a well-tinown member He woa 
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^ also aa excellent field naturalUt, and made many excurslDoo 
to different ports of Africa in order to observe the bird 
IMs with lus own eyes and to add to his valuable collec¬ 
tions, which, we believe, have attained a final resting.^ 
piooe m the British Museum 

Thb Berlin correspondent of the Timft reports thye 
death, at sevent)-eight veam of age, of Prof Pranr 
Kdnig, who held in succesBton the chair of surgery at^ 
tlie Universities of Rostock (i86q), Gfittlngen (1875), and 
Bcrlfn (1895) He retired from the latter chair in 1904. 
His reputation was based largely on his skill m the treats 
ment of articular tuberculosis, on which he published a 
monograph In 188') (later edition, 1895) He was also 
author of teaching manuals of surgery, which were fre¬ 
quently republlahed 

Thb AirofuiiUical Joufnal for October contained the 
announcement that the council of the Aeronautical Society 
had conferred the gold medal of the society on Mr Octave 
Chanute, consulting engineer, of Chtcago It was re-^ 
gretted that there was no immediate prospect of his being 
able to receive the medal in person, owing to the serious 
fffness which overtook him at Carlsbad, from which, boww 
ever, it was confidently expocted that he had recovered 
after removal to Paris It is with greater regret that we 
now learn of the death of Mr Chanute at seventy-eight 
years of age Bom in Pans in 183a, Chanute trained as 
an engineer In America, where his professionBl duties in¬ 
volved the construction of numerous railways and bridges, 
Including consultative duties connected with the New York 
elevated railway, wood preservation was also his speciality 
From 1&74 onwards Chanute berame interested in the 
problem of aviation, and not only did he moke numerous 
experiments with models, but shortly after, or perhaps 
simultaneously with, Lilienthal and Pilcher's experiments 
In Europe Chanute took up the practical reabsalion of 
gliding flight in America m collaboration with Mr 
Herring and Mr Averv A large number of glidi’s were 
mada with different types of glider, oommenoing with a 
model based on the descriptions of Le Hris’s historic 
** albatross," and Indudlhg gliders with a large number 
of superposed planes, but the type finally adoj^ was a 
biplane gilder furnished with a smallish balenclng tail 
Although balaoce was, at a rule, maintained by movlnic 
the body, Chanute embodied m his apparatus the prin¬ 
ciple of a flexible framework, which thus paved the wav 
for the Wright Brothers’ " warping " devices and similar 
arrangements for tho recovery of balance and coonteractlon 
of instability, which form such a noteworthy feature of 
modern aCroplanee The glides made with his machines 
were remarkably successful, and. the practising grounds 
being among sand dunes, no fatalities ensued Chanute 
was the author of a number of papers and reviews dealing 
wHh the flight problem, and the Wright Brothers, the 
late Captain Ferber, and numerous other aviators were 
indebted to him for much valuable assistance 

Thb annual general meeting of the Royal Agricultural 
Society of England was held on December 7 It was 
announced that the total membership is now 10,129, having 
reached five figures for the first time since 1901 The 
report, whldi was adopted at the meeting, contains 
abundant ^(jdence that the society is assisting scientific 
research In agriculture in a substantial manner At the 
Woburn Experimental Station, in addition to general ex¬ 
periments, trials have been made of the new varieties of 
crosa-bred wheats Introduced by Prof Biffen, of Cam- 
bri^i and also of French wheaU The residual values 
of oaklura cyanamide and nitrate of lime have been asoer-^ 
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tuincd in comparisop with M>dium nitrate and aulphatp of 
amnionn The pot culture work hat included further 
evpcrimonts on the influence of maflnrHia on planU The 
Hill** txperimenti concerned chiefly the ute of tine in 
diflrrcnt forma ind 0/ lithium The (juettion of jjreen 
manuiinfS with leguminous and non leguminous crops re 
spcctivel) hat b'cn idvanced a further stage In the 
hot in cal department M>me fortv tpe< imeni of infected 
plints Wire tent for examination hor the most part 
these utre attoiVed by common diseases, but the follow 
mg are not to generally met with -<~tilvcr leaf on black 
currant Pbeudomonat on swede, and Hypomscces on 
mushrooms diseases one on mangolds the other on 

aipara^u->, arc ippirently new to sen nee and are now under 
Investigation Ihc society has decided to carry out tapen 
ments with lalvcs it the Woburn Farm for the purpoia 
of demonstrating that by means of isolation it is possible 
to n ar healthy stock from tuberculous parents 1 ord 
Rothschild has undertaken to providi free of all expense 
to th SOCK t> thirty < dves for the purpob b of thi pro¬ 
posed d(.monstration Ihe amngements are in the hand<k 
of 1 special lommitt r md Sir John McFadyoin h ib 
undertaken to supervise the demonstration With th view 
of embimg the Royal* Vetinnory (.ollcge to miWe furthir 
investi^itions is to johne b disease an ob^iurc dis is of 
fcheep nut i\ith in lertain parts of Fnf^land and v until 
tion as a prsventive ag nnst tubeiculosis In cattle th 
council hab agreed to make 1 special gr int to the coUet^e 
of aoo/ pci mnuni for three years Lomniencing on 
Januir> 1 1911 

I11B trustees of the Brit memon il fellowshps for 
medical rcseaich have elected the following persons to 
fellowships Wi give m each case the general chirul r 
of the proposed lescarch and the plict where it is in 
tended to cany out the research — £ R ElUott pathc 
logic d changes in the suprarenal glands at the Medii il 
bchool of University College Hospital h F / 4 rtl in 

investigation of a group of toxins with respect to th 
manner of destruction mode of neutralisation b> inti 
body, uid effect of the various modiruationa upon the 
animal organism at the Bacteriological Labor itorv of the 
London Hospital Frances Mary Tovcr the preoence of 
sensory fibres in the third fourth, and sixth cranial n rves 
their influence upon ocular paral>si8 in locomotor itaxia 
and other diseases, and the site of the gangbon cells at 
the Physiological 1 aboratory, Liverpool Universit) 
R W H Row the structure development and functions 
of the pituitary body in Vertebrata, at (i) Kings College 
London {Zoological Laboratory) (a) Marine Biologic il 
Association s Laboratory and (3) Naples /cwlogiial 
Station (colkction of specimens and embryological and 
experimental work) H PrustUy^ study of the diphtheroid 
organisms with regard to their distribution morphologc 
cultural charactcriblici pathology and relationship to 
dioeased conditions of man and animals at the I uter 
Institute of Preventive Medicine F P Wtlson the 
changes in che lipoids of the tissucb produced b> syphilis 
and their relation to hsemolybis and immunit) at the Bio 
chemical Department, University of 1 iverpuol A G 
YaitSt the bacteriology of acute rheumatism, at thr 
Pathological Department of the University of Sheffield 
Atm$t Homer, the chemistry and physiology of tiyptophane 
the metabolism chemistry of hsunoglobin in so far as 
they bear on itA production in the animal body, the com- 
pariion of nMonal and pathological tissues as regards their 
oontenU of intr^llular ferments, at the Physiological and 
Chemical LaborSWies Combnd^ > 7 F Barrmgton, 
Investigation of the funetlona of tfaa male acceseory gsnital 
glands, at University College Medical School / P 
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Garhtll the origin of the suprarenal body is the Inverte¬ 
brates and lower vertebrates and on the functum of th^ 
chlorogogcn cells in invertebrates at St Bartbolomewv 
Hobpital Medical School Ihe next election of fellows will 
be held in December, 1911 Correspondence tboukl be 
addressed to the honoroiy oerretary Belt Memorial 
Fellowships for Medical Research 35 Clarges Street, W 

In the Philippine Journal of Science (vol v No 3) 
Mr R B Bean gives a further account of his investtga 
tions into the different types of ears occurring among the 
Philipinos, giving on this occasion illustrations of the 
Iberion and the primitive types 1 n the former the 
charactoristic features are the inversion of the conch and 
the rolling out of the helix this producing a shallow bowl 
in the conih and a flit helix belou ihe whole ear is 
thin, flattened and usually plat d parallel to the head 
Ihe primitive ear on tht contrarv is distinguished by 
the inversion of the conch and the rolling in of the helix 
the upper and loistr portions of the litter projecting in 
th form of a shelf while the ronth i'« deep and bowl 
like Ihc whole ear is thick In the opinion of the 
author ears affoid much bttler race-charactera than 
skulls 

In the report for the year ending September ao the 
committee of the Bristol Museum and Art gallerv < xprp'«ses 
lU obligation to I id\ Sm>th for h r gift of 1500! to 
fit up a companion room to the one for uhich she had 
previously provided funds fhis wilt enable the ndj icent 
rooms to be arranged in uniformity \mong the additions 
to the toUi rtion is the skin of a giraffe from 1 ast Afrii 1 
which IS now in th hands of tin tixidcrmist and will 
in due iourst be instollrd in the building;, 

1 iiF new mus um and art gall ry opened at Plymouth 
on October 25 form the subject of an illustrated irticle 
in the Novembrr numb r of the Journal Iho 

foundation stone of 1 building w is laid so long ago as the 
Diamond Jubihe \f ir of Queen Victoria, but noon after 
this was done tin financial affairs of the city became 
involved in difticulti and further progress was stopped 
1 ater on Mr Andrew Carnegie offen d a large sum for 
the building of a public library and it was eventually 
decided to combin with the library a museum and art 
gallery for whirh funds wen provided fiom other sources 
The result is the present fine building constructed partly 
of Portland stone and partly of Devonian limestone with 
a total frontage of about 320 feet Of this the northern 
180 feet are allott d to the museum and art gallery The 
whole building is one of which Plymouth may justly be 
proud 

Amongst publications recently issued bv the Inter¬ 
national Council for the Study of the Sea are vol xii 
of the Rapports et Proch T erbaux vol iv of the Bulletin 
staUsitque and No 48 of the Puhhcations de Circonstance 
Ihc first of tluKc contains useful summaries of the fishery 
work carried out under the direction of the council Dr 
Hoek gives an account of the recent work on eggs and 
lorvK of the Gadidie Prof D Arty Thompson of that on 
the distribution of the cod and haddock Dr Fhrenbaum 
on the eggs and larve of flat-fishes and Dr Masterman 
on their later suges, and Dr Hjort reports on the hemng 
investigations The statistical bulletin contains a sum 
mary of all fish landed in the different European counhies 
in 1907 The last of the three publications deals with the 
plankton retearches and gives a list of all organbms 
which have been recorded between 1905 and 1908 on the 
periodic cnasea, with an account of the stations at which 
they arere found This forms a useful sumiiiary of the 
detailed tables published in the bulletins 
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Ilf an abftract from the American Breeders* Mag^aine 
(wl* 1«| No *} Dr G H Shull adduce# further evidence 
favour of a so-called pure-line method in corn breed- 
that consists in raising self-fertilised generations with 
the object of developing pure homosygous strains or 
blotypes, and then cross-hre^lng from such pure stroins 
year 1^ year 

A NOTE on works of Improvement in the forests of the 
Federated Malay States, contributed by Mr A M Hurn- 
Murdoch, appears in the Indian lorester (October) fhe 
author distinguishes gutra-percha forests, where Palaqwum 
gatta and P oblongifolium are the important species, and 
mixed timber forests Under natural conditions the 
Palaquium forests contain a great number of toll, slender 
trees in the pule stage anslng from an undergrowth of 
palms, chiefly Eugetssona frisfii, and shrubs. there arc 
also a few giant trees When the young trees nrp cleared 
of the undergrowth some are unable to support thtir own 
superstructure und require lopping, from which, however, 
they quickly recover 

A PAUi dlsfQse rei^iving the nnme of “kolerogi" is 
described at length by Dr L C Coleman in Bulletin 
No 2, Issued by the Department of Xgruulture in the 
Mysore btate The disease, confined to the Aren palm, 
has been prevalent in two separate ureas on the west coast 
of India hor the most part the fruits are attmkrd, but 
occasionally the fungus finds Its way to the growing apex 
Spraying with Bordeaux mixture has proved efliciicious 
trom a study of the sporangiophoren, 70osporob, and both 
kinds of sexual organs, and from infections inudt with 
the spores, the author concludcM (hot the fungus is very 
closely allied to the well-known Phytophthora oniiiivofii, 
from which he separates it as a special varict) 

Thb prominent Item in the September number (vol \ , 
No 4) of the botanical section of the Philippine Journal 
of Science li the first part of a description, by Mr E D 
Merrill and Mr M L Merritt, of the flora of Mr 1‘ukig, 
the highest, but until recently little known, peak iii the 
Island of I uzon hour xunes of vegetation are dis¬ 
tinguishable, of which the most Important is an open 
forest belt In which Fmos tnngnis is the charRctensiic 
tree, this gives pi ice at an altitude of 7000 feet to a 
denser forest of irregular trees covered with mosses and 
lichens, where epiphytic ferns and orchids are abundant, 
while the summit is open meadow In the flora the 
families Polypodmeen,, Compositau, and Oramineie are best 
represented 1 here is u predominance of Lontincntal 
Asiatic as opposed to Malayan types, together with a 
definite, although small, admixture of Austrulion elements 

Me Bkbsard Smith has written on the Upper Kcuper 
sandstones of east Nottinghamshire in the Geological 
Magaaine for 1910 (p 30a) His study of the tharacters 
of these rocks bears out the view, sh^ed by Mr Crcfs- 
well In the paper above referred to, that they were 
accumulated In distinctly shallow water “ Large tracts 
With isolated pools were laid bare from time to time ” 
The sandstones among the marls are the deposits of wet 
seasons, «nd show characteristic signs of flood and current I 
action Mr Smith suggests that the groy or green btxls 
In the Keuper are due to the check on oxidation caused 
by organic remains and humic and organic acids swept 
down from the land-surface 

FkoM the report of the chief of the US Weather 
Bureau for the fiscal year 190^-9 we not*^ that observa- 
tioas of the lower strau of air by kites and captive 
balloona ore made dally except on Sundays, efforts are 
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being made to secure materials for kites that iml not 
absorb moisture Measurements of the intensity of solar 
radiation and the polarisation of sky light were made 
Whenever conditions were favourable, both appear to have 
had a higher value than during the previous year Iso- 
baric charts based on tikgraphic reports from selected 
stations throughout the northern hemisphere have been 
prepared dallv, and successful forecasts for about a week 
in advance have been issued nt intervals, Prof Moore 
remarks that the application of world-wide observations 
and upper-air researches tu tht art of weather forecasting, 
both for short and long periods, la yearly becoming more 
apparent Reports of marine observations by wireless 
telegraphy have been discontinued on the Atlantic, but ths 
work has been taken up, to Rome extent, on the Pacific 
roast In the climatological summ'ines we note that the 
total precipltotlon is dettrnilnid from amounts recorded 
daily, from midnight to midnight 

Dr L Birkbnmajbh, of the Cracow Uriversit\, the 
author of an elaborate biography of Copernicus, his been 
fortunate to find (in the ** Riks-Arkivet *’ Stockholm, and 
in the library of Lpsaln Universit\) several eiilirelj un¬ 
known autographs of Nicolaus Copernicus The most 
Interesting is a letter writti n bv the great astronomer, on 
behalf of the Bishop and the ( athednl Chapter of Erm- 
land, on Julj aa, i5ifi, to Slgisinond I , King of Poland 
This message conveys to the King embitterp<l roinplaints 
against the leutonit Order “ tlu Knights of the Cross/’ 
described as “praedonis, latronis et homines scrlerutl *’ 
in the text of the document, which is entirel) in 
Copernicus’s own handwriting bor other inii n sting 
details wc must refer to the memoir published bv Dr 
Birkenmajer, in collaboration with the distinguished 
Upsala scholar Dr Isuk C ollijn, in the BuZ/etiii /iiMf- 
nahonal of the Academy of Stitnces of Cracow, June, 
1909 

lux paper read by Sir Robert llndfiiid and Prof B 
Hopkinson before the Institution of Llettncal Engineers 
on Thursda) Inst marks an important advance in our 
knowledge of the magnetic properties of Iron and its illovs 
By working in the intense fields obtained between the 
poles of a large electromagnet the> hw» suiceedid in 
showing that Iron and its nllojh with larbon, siliion, 
aluminium, nickel, or manganean have definite situratlon 
intensities of magnetisation which are reachiHl, 111 general, 
In fields of less than 5000 units For pun Iron the 
saturation intensity Is 1075 units, and for iron nrbido 
about two-thirds of this Each ftllo) behaves as a mixture 
of one or more m^ignetit substancts with materials having 
permeabilities not differing much from unit\ In 
annealed carlion steels the suturntlon intensities are 6 per 
cent less than for pure iron for each per cent of t irbon 
present The tests of allojs of iron with nickel and 
manganese have not led to anv simple relation between 
their magnetic properties and their composition 

Since Coulomb stated the laws of friction of solids on 
each other more than a century ago, little work has been 
done on the subject except from the technical |>oint of 
view, which does not attach much importance to the 
absolute cleanllneM of the surfaces in contact The 
VerhandlungeA der Deuischeu Physikaltschcn Gescllechaft 
for October 30 contains a short account, communicated by 
Prof W Kaufmann to the Versammlung Deutscher Natur- 
foTKher, of some careful experiments on the subject mode 
by hip pupil Miss C Jakob The glnss or brass surfaces 
used were chemically clean, and were used in a glass 
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chamber, which cmild be evacuated and dried The 
obaervatiofiN were made by tilting a large plate of the 
material with a perfectly emoorii ourfoce until a oniall 
^iece of the name lubatance* provided with three nphcrical 
feet, would lUde down the eurfoce Sliding begins at a 
very imaJI angle, i for glau, and the speed has a 

fixed terminal value for each angle of lilt up to a little 
more than 5^, when the motion becomes an accelerated 
one bp to this point there is o definite relation between 
the speed and the friction, and this relation must be 
substituted fur the discontinuous law of Coulomb, accord¬ 
ing to which friction prevents motion until an angle of 
tilt of the order of 10** or ao° Is attained 

An Interesting ortlLle on cntlral speeds for torsional and 
longitudinal vibrations, by Prof Arthur Morlc), of 
University College, Nottingham, appears In hngtneertng 
tor December 0 The driving effort of a reLiprocaling 
engine, or the resistances to be overcome, may be periodic¬ 
ally fluctuating in magnitude, and if the period of such a 
variation should approach to the period of a free torsional 
vibration, or to an integral multiple of it, torsional oscilla¬ 
tions of some considerable magnirude may be set up, with 
accompanying high stresses in the material of the shaft 
Caws of approach to dangerous resonance with longitudinal 
vibrations are perhaps much less common in uuuhinery 
The author gives a complete mathematical analysis In the 
article, and concludes with an interesting application to the 
case of u pit cage and contents weighing ten tons, and 
being raised b} an engine running at lou revolutlonH per 
jninute 1 okhig the net section of the rope at a 5 square 
mches and h as ij,ooo tons per square Inch, the depth at 
which the natural frequent) of vibration of the loaded ropt 
is equal to the 8|>eed of the engine is 95s feet, neglecting 
the weight of tht rope taking a rope weighing 84 lb 
per foot, and making allowance for 1th weight, the depth 
at which resonancL will occur works out to about 8tu feet 


large town, where the ahy ^ 

Uhunkiated by artificial lllumlnants, hod to b* co nahter o d 
when the form of Instrument was under eontomplWioii 
Consequently, the work which U possible hgd to \ft 
materially restricted, because of the necessity of 'keephig 
the possible exposures within reasonable limits, and a one- 
prism spectrograph was designed The sacrifice was cam^ 
siderable, but peculiar circumstances rendered it n scsssayy^ 
However, it appeared that useful work might be done If 
the investigations were confined to such stars as have 
broad, haxy lines, and this decision has been Justified by 
the rcsulti airead) published Dr Scblesioger describes 
and illustrates the details of the Instrument, ihowlog how 
rigidity has been attained with moderate weight A region 
of the spectrum from X 3930 to X 47^ con be broMght 
into sharp focus, and under exceptionally good conMltloni 
a strong spectrum of u fifth-magnitude star con be obuliled 
In about twenty minutes Owing to the In^rity of the 
town atmosphere, the large mirror of the Cossegraln re- 
flevtor has to be resllvrred once u month, and the small 
one every other week, even then, at times, they onlv 
refleet almut half as much light as when newly sttvered, 
and some 40 per cimt of deterioration ti^ea place 
within three or four days of resilverlng The arrange¬ 
ments fur mnlnratnmg the temperature range of tbo prtsm 
box within o-i** C , for eliminating flekure, and for adjust¬ 
ing the focus ore minutely described and very Intenlous 
in No a Dr Sibltsingcr and Mr D« Alter dlscusa the 
relative motions of 61 Cygnl and similar stars This dis¬ 
cussion Indicates that the motion of the companion star 
Is orbftal rather than in a straight line—that the two stars 
are physically con netted, thus the designation " Of tbe 
61 Cvgnl type," as indicating pilrs not physlcallv con¬ 
nected, should be abandoned 
No 3 contains a dlKcusslon of the orbiN of the sp^ro- 
scopic component** of « Herculls, by Dr R H Baker, 
determined from sevent) two pl'ites taken with the Mellon 
spectrograph during i^-fi The period is found to be 
4033^ days, and the orbit nearlv circular, there la no 
substantial evidence for the presence of a third body In 
No 4 Dr Baker discusses the orbit of 1 H Cosslopeim, 
from fiftv-seven plates secured during 1908-^, and finds the 
period to be 60O7 days 


OUR ASTRONOMICAL COLUMN 

Nova Ails, 98 1910 —A telegram from Dr KUtenport 
to thij Astfonofnisfhe Nackricht^n (No 4457) staus that 
the magnitude of Novi Ara, recently discovertd bv Mrs 
I'lemlng, was 96 on November 19 

The novn is invjsibk* on forty-four plates of the region 
taken at Arequipa during the penpd August. 1889, to 
March 19 19lu, but appears on twenty-one photographj 

secured between April 4 and August 3 of this year , on 
these pluteb iu magnitude apparently ranges from 6.0 to 
icK*, and thus it would appear that between March 19 
and April 4 the magnitude IncreoiiQd from la-o, the limit¬ 
ing magmtudo of the Arequipa plates, to O-o I Ike most 
01 Its class, this nova lies well in the Milky Way, its 
ppsition (18750) bring v=i6h 31m 4s , 5*—5a® 104' 

Saturn’s Rings —Herr K Schiller, writing to the 
Atironomitche Wachriehien (No 4458), states that he 
observed Saturn’s ring system on November 36 at Both- 
kamp, and couhl detect no extraordinary feature such as 
was described by M jonckherre In tn earlier commimlca- 
tioo, the atmoBpIterlb conditions were excellent, and Herr 
Scbillrr emptoyed Itowers of soo, 600, and 800 


*1 HR Orbit of the Perbrids —Meteoric astronomy is 
bring, and Is likrh to be, considerably advanced by the 
rnergetlc and organised observations of the Antwerp 
Socidtd d'AstronOmie Since iSpti the Perseld and other 
showers have been Independently observed at many 
stotions, and the results collated and discussed Dunnjt 
1909 and 1910, 485 and 303 Pcrseid trails were recorded, 
and indicate the exisienct of sevin radiants For five of 
the best marked of these M Henri Dlerckx has calcu¬ 
lated elliptic elements, which hr compares with Hayn’s 
elements for luttlr’s comet, iSfa HI , in an article apfwar- 
ing In No* 11-13 of the OaMtte aslronomfque The 
agreement Is well marked, nlrhough. us the author re¬ 
marks, the probably large area covered by the swarm of 
meteorirlc particles precludes the expectation that the 
Perseid e^ments woukl rigidly agree inter te 

tDEnNjTivx Elbrsnts for the Orut or Covbt 1904 11 
(190^)^ This comet was discovered by M Glacobinl at 
Nice on November 17. i9«4# and was observed until May 
Xi 1905 Herr J Seold^ck has now discussed 118 observa¬ 
tions, referred to eighty-four comparison stars, and 
publMies the resulting orbital elements in No 4453 of tbe 
Aitfonomhehe Nuehrichten The orbit appears to be 
hyperboUc, but the departure from a parabola Is so sU^t 
as to be practically negligible 


PuaUCATlONB or THE AlXgOFIKNT OOBERVATORV —Wc 
h^vu received the first four lumbers Of vol h of the 
Pi^bllcationB of the Afleghcny Observatory' of the Uni¬ 
versity of Pittsburg, arrt! brief abstrnett of tVm 
betou In No i Prof SchTealnger describes the Mellon 
spectrograplb which he aif^ the other observers prose- 
t^tc thrtir radUl-\ek>city researches This Instrument was 
provided, by the generosity of Mr Andrew Mellon, for 
llne-of-slght^^rk when the Keeler memorial telescope 
was complei^ in 1906 The grave disadvantages arising 
from the location of an astronomical observatory near a 


^PoEiONATioMs OP Newly Discovmo Vauaole Stars. 
-nfn 'No 4457 of the Aflronomfsche NoArieXten the com- 
nfisoloh of AG Catalogue of VaHoUs Store gives tbe 
permanent designations to ia6 recently discovered vorii^le 
stars Many of the objects have be<Ai discovered to be 
variable during the present year, whilst the varliblUtt Of 
others was detected during preceding years In idditlort 
to the designations, Ihe commission gives the pfOriifontl 
numbers, the positions for 1900, the range of 
and remarks concerning the discovery', the pened, cnw^rpe. 
and tbe spectrum of teeb ^ect. 
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THE TRANSASDINE fl4/LW'lV 

TT Ml on March ao. iS35i Charles Dina in who 
^ had reached Manom from Vilparaiao by Peuiiueimi 
and Portillo set out on hia return juumev armsa the 
Andes by the more northern line of the Ubpilldti ind 



Fio I —VftUty of tbo Rio Moadom bolow Pirnito del Inca looking up 1 

a en la the foregnm id ^ 

Cumbre pnasei whith hia always been the pi nnpal 
means of communication between the pampjb ind th 
Pacific Coast It was not until twelve da\s lit r thit he 
reached Santiaf^ though no doubt a less ardent geologist 
might have completed the jourm\ in 
somewhat shorter lime It could now 
be easily acoomphbhed by rail in Uu> 
than the same number of hours 
The Transandine railway 11 constructed 
on the metre gauge like many of ihi 
Indtan tlnesi it links up two 

broad>gaugc si htcm« I eaving Memos 1 

whm It oonneiU with the Argeotim 
Greit Western it 1 height of feet 
above the sea. it turns southward acrosi 
the plain nuking for the point wheie 
the Ria Mendoza leaves the eaststn or 
Uspaltata rangr of the Andes, ind thui 
folbwa the windings of the deep nver 
Talley through the mountains It thus 
takes a route somewhat to the south 
of that by which Darwin and other 
travellert crossed this range According 
to their deacriptionfc the eastern slopes 
are compoaed of Rlnstic sandstones snd 
bitoimnous shaleb restuig on Devonian 
and Ordovician slates such as are found 
la many parts of the Andes These are I 
covered Upconformsbly still further to 
the westward bv thousands of feet of 
add and basic lavns and tuffs inter- 
sta'atifiedr with sandstones and carbon¬ 
aceous skalest and believed to be of 
Tettiaiy att Intrusions of granite and 
porphyry luto oocor 
After eourgiag from those moantoms 
and. travening the Uspaliata Pampa, a 
pmiau of coarse detritus at an altituds of 6000 feet the 
mU*atf enters the central oordlUera of the Andes by the 
4 mip gqf|tt of what may still be called the Rio Mendozi 
Kke most South Aasaneu nversi it is known by 

m. 9116. VOL. s<\ 


different names in different parts of its cotinie Heve tho 
slates ore covered apparently oonformably by a thick 
««urcession of Mesosoic roiki describid in detail by Darwin# 
Stelmer and Schiller Ihev include acid lives and tuifs^ 
breccias and conglomerate of the some matenal passing 
into srenaceoub rocks amvgdaluidil basiilt linieHtones. 

g>psuiu inurstratificd with red and 
purple «• indstom s ind ronglom rates, 
and tin illv l'i\a fiows tuffb ind con- 
^lonr TWhh conbtbiing mtinly of ande- 
s tH which arc prob ibh of Kte Creta- 
Lcoub or i\i 1 tirh ler iirv age 
AiLhough ininne foss U of Jurissic and 
( rctaceous t\prs in mrt with some 
of the beds w re prob'iblv Kid down 
under contintnl'il conditions On the 
c ist the rockb ire much disturbed iTwf 
ir pen tr^lel ind muamor]ihosid by 
grsn t 'ind drante as well ib by minor 
inclusions whrh traiorBe. nor onl^ the 
btr'itified but the plutonic rocks 

1 he sides of the gorge present 
m ignificent s< cl tons of the geologicaf 
structure om of the finest of which is 
at the mouth of the Horcones sallev.^ 
ov which Xconcagua wss buccessfulls 
ascended At T as Luevas a little 
further on the trsin enters the tunnel 
bemath the ( imbic ( sumtn t ) pass 
and emer^ s m the v ilki of i tnbu 
tarv r f th Riu Aconcagua which 
makes its wny w stwird 10 th Puihi 
Jhe tunnel is loss than two mil s Jung 
and little more than in uoo feet ibo\e 
the sen whil th pass 1% Mime aooo 
feet holier It is siatid to have been 
fk. *..1 .. Mavjid in limestone and f^ypsum 
** and conglrm rales of rocks of igneous 
)ri|;.in I he western blopes of the ridge 
are expohed to the wet north we it 
winds and the rocks »re in plac s saturated with water 
and decompOMd o that it was neieabdry to f ice the 
interior of the tunml with concrtle 
The railway then follow the \allev of the Veoncogua 


Fio. a ^Somsry en tbs CMisn ud# of iht tunael 

Tfhgre the Ittei volcanic rocks dip at modcrite angka to 
the WTttwardf and are penetrated heie and there by 
intruaiofia of porphyry down to the fertile plain of tka 
same nam, svhera at Santa Rom de los Andes 11 loanc^ 
Tilth the btatft rallwaw of Chile On account of the 
e t eqpnte sa of the valley blopes and the deto-npomtion of 
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th( roiks the conatruction of the line on the wcbtem 
alopL prr^fHtfnl Bcriou<i problems to be solved, and the 
central rack rail is almost continuously employed for a 
distance of fifteen miles, while on the Argentine side It 
Is onh occasionally resorted to 
\enrrr the rqu itor, where south-easterly winds prevail, 
then IIP ruliwuvs which, storting from the Pacific 
Coast, reo(.h an altitude of more tluin 14,000 feet with¬ 
out the use of an> sprMiiI appliance of thU cliaractei, for 
the rainless western slopes present comparative!v few 
engineering difficulties, but when the time i*omes for rail¬ 
ways to be built down to the Amaioni.in pUIn it wilt bi 
no easv task to construct i firm trmk through thi deepU 
dissected country, where the almost continuous rain has 
decompnsrsl the rixk to a (onsiderable depth, and fiom 
time to time gri it landslips leiice a strip of the % ille\- 
sidf denuded from crest to base of its thick luverlng of 
trees 

The opening of this through routr from the \tlmtlr to 
the PhciTic t« an important step In the drvelopment of 
communiinfions In South Anicrici Soon the Argentine 
rjilwn\s will be united to those of Bolivia and Peru, and 
the lowhnds of Bolivia rendered nrceseible by the railway 
lound the cataracts of the Mnddra tvenrwhero the 
plateau the pimjin, and the forest are losing their remote¬ 
ness am] their solitude, and bid fair to be occupied, ere 
long, with i population drawn from Furopcan sources, a 
consummation that, however natural and inevitaole it may 
be, ennnot but inspire some vain regrotf In those who have 
known them w'hen they were still m the stale in wliiih 
the enih Spanihh adventurers found thrm 

John W E\ an% 


E^OLl nON DARWm IN A\D SPkSC hRIAN 
N lhuisdu\, December 8, the >lerbtrt Spenrer let lure 
at Oxford w is delivered b\ Prof Meldola, F R S , 
the title of I hi lecfuie lieing Evolution Darwinian and 
Spenetnan *' Prof Meldola began bv pointing out that 
while Oxfoid hid influencixl Darwin through L)ell (whose 
reputation, howevir, wis made bv throwing over the doc¬ 
trine of his old m 1st* r at Oxftird, Bueklandj, it hud also 
Influenciil Sponcd through both f jell and Mmsel 
Evolution, the lecturer proceedixl, did not stand or fill 
with natural bdintiun, but the promlnenre given b\ 
Darwin to the I itter principle availed to convert Spencer 
from exclusive l,dmarcklsm Darwin and Spencer 
approached the problem of evolution with different tjjjpb 
of mind, md addressed thernsrlvcb to different nudiencei , 
the bpecial labk of Spencer was to show that organic 
evolution wiib n particular case of general evolution In 
thli he entirely sucx-ceded, points of objection that might 
be taken to hi» views being of minor importance Selec¬ 
tion, bo far, had only been shown to prevail In relation 
to the phenomena of life Dnrwin’s influence in depart¬ 
ments where sehitloii is not found wab only Indirect 
There was a fundamentol difference In the method of 
ottark of bcientific problems adopted b> Darwin and 
Spencer respertiielv The procedure of the former wnb 
analytle, that of the latter bjnihetir For Spencer, philo- 
•ophy wai unified sebnee His treatment of scientific 
questions was rhaructensed by extreme breadth, inasmuch 
as hit pnneiplcb transcended the data of particular 
sciences, this being one reason why he foiled to impress 
scientific men so much as might have been expected No 
such attempt to wield the weapon of unified scteiice had 
ever before been made In eetimatlng the comparative 
validity of the methods employed by the two men, It 
should be remembered that Darwin was working at a 
lower level, thus his foundations were more securely laid, 
and however sound the method, information ran, after 
all, only be acquired by beings of finite Intelligence and 
Imperfect sense organs Hence mistakes could be, and 
actually were, made, these, however, the same method 
would bo competent to correct In the presonce of better 
Information ^pdheer's plan, on the other hand, was to 
prove the existence of underlying principle controlling all 
the proceswui'of nature Hence his method was ^ilo- 

sophlcai in the more enlightened sense of that term—the 
sense seen In old expression '* natural philosi^y ** 
From this point of view the division brtween sciences, 
though convenient, Is arbitrary The rdU of the philo- 
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sopher is to develop generalisations and present 6iem for 
verification by science Hence the sphere of science is 
different from that of philosophy, and In the region of 
physical phenomena the deductive method has never been 
called In question In conversation with Darwin, the 
lecturer was once speaking of the diffirultlei attendant on 
the interrogation of Nature, to which Darwin replied, 
** She will tell vou a direct He if she can *' 1 it could not 
Justly be said that Spencer was not an investigator at oil, 
we were apt to forget that wc stand on the bhoutders of 
our predecessors, and to judge them by the standard of 
our own appliances and attsinments Of recent applica¬ 
tions of the genuine deductive method, none was more 
remarkable than th* quantitative biometric investigations 
oiiginated by Sir Fran* is Oalton pur*«ued bv ^he late 
Prof Weldon, und now being tarried Into various depart¬ 
ments bv numrrouB workers yvith lonspKuouv energy and 
succesb 

llio lecture was listened to with marked Inti rest bv a 
largo and representative audience. Including the Vice- 
Chancellor of the UniverbitY, with several professors and 
heads of colleges It Is published in full by the Clarendon 
Press 


THE WORK Ob POLYl FCHNIC INSTITUTES 
•^HF I.ord Chief Justiie, Loid Alverstone, (j C M (i , 

^ PC, distributed the prijcest at the annual prue distri¬ 
bution at the. Northai^ton Polvtethna In»tituto, I.^ndon, 

F , on lliursdnv, December 8 In tho course of his 
address, after the distribution of the ptizeb, ho remarked 
that one reason why perhaps >eBP» ago we had fallen 
back was that this country and this metropolis had not 
then been aroused to the ncressrty ol tlvorough)} good 
technical education, but that now immense good had been 
done to all the outlying districts of the metropolis, as well 
Rb to the City Itself, b> the establlshm* nt of the great 
pohtechnics and bv their capability for doing good work 
and of leading their students to higher and better grades 
>^irh reference to the proposed establishment of a great 
institution of techniLal optics in connertion with the 
Northampton Polvtochnlc, he recalled a visit he paid years 
ago to the workshops of Messrs Beck, and was satisfied 
that with the devek^ment of s* lence that was now going 
forward pracTical optics would take a very prominent place 
In the future, he hoped that the polytec.hnlc, with the 
support of those inter* sted in it and the support of public 
bo^es, would be able to sav next year that the building 
of the new optli nl school had been rommenerd It was 
always, he considered, a mfiucr of regret when the educa¬ 
tional facilities of any branch of technical Industry were 
cribbed, cabin'd, ond confined, and ho further expressed 
the opinion that it was of very great Importance that anv 
school of practical technolo^ or practical instruction in 
Any expert buslncbs should w able to command the best 
apparatus and the b«^t accommodation, becaube If it did 
not U would soon take becond place In these days 
specialisatloii Is absolutely necessary in every trade, and 
after the prelim)naiw training in fundamental subjects the 
time irfxin comes when bperlalisatlon must begin with the 
students, for In the present day it Is no good scratching 
At a subject, but It must be gone through right to the 
bottom, 80 that the higher branches may be developed 
Rapid modem devefopments, for Inbtance, In eJertrlcity are 
constantly calling upon the institution for better apparatus, 
upon the teachers tor greater acquirements, and upon the 
students for greater ap^icatlon 
After reference to the expenditure of some 6 ooo 2 on the 
new electric generating station, the Lord Chief Justice re¬ 
minded tho governors that they must be pr^red for change 
If they desired to keep up the standard of the Institution to 
the highest possible point They must be dn the look-out 
In each subject for tlie particular brandies which can be 
specialised In speaking to the students of the necessity 
w concentration on the obfect in view, he remarked that 
the extraordtnaiT thing about Faraday was that he seemed 
to be able to think and think only of ttw particular tubject 
that ho was studying, and if he sav a light by the way 
vhkh perhaps might lead him to some oth^ aim or object 
he did not follow It up at once, but mpde a note, so to 
■peak, In hit mind, never forgoing the main object at 
which he was aiming, but putting a little mark so Of Dp 
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opme day and exploro it The address con- 

ctoded with appreciative remarks regarding the MKial and 
recreative work of the institute, and especially with respect 
to the high place taken in gymnasticH The npcessity for 
laying up for themselves a store of health and strength was 
Strongly impressed upon the students, and the inestimable 
advantages of the social Intercourse made possible by the 
cxlstance of the various clubs and societies was insUtiHl 
Mpon 


CtRTAIN PJIYSICAI CHARACTERS Ob THE 
NEGROES Ob THE CONGO FREE STATE 
AND NIGERIA 

TN a lecture ot the Royal Anthropological In»tiluU on 
^ November 39, Dr Arthur Keith oealt with the ph\<iii il 
characters and relationships of certain negro tribth \\\ 
Eouatorial Africa Ills account was founded on data 
collected by (1) Mr b lorda> amongst tribes in the 
Congo Free State, including the Bushunga, Basokn, 
San^, and several others, (a) by Mr P A Talbot in 
soumern Nigeria, including the tribes of the hkoi, Kibila, 
and Korawts I)r Keith had also at his dlspos'il thn < 
collections of crania, an <xtensive one of the Hnt jti 11 
(a tribe towards the eastern part of the Congo Free Stall) 
which wns brought home by Mr furdny, another from 
southern Nigeria, which he owed to Mr PA Talbot, 
and u third (from the delta of the Niger) whith had been 
placed nt his disposal by Dr Frank Corner 

In Bntish Nigeria there arc stwerul tvpcs, but the one 
nhlch he reganlcd as characteristic was represents d bv 
Individuals of low stature, reluti\il> long-headed, with th< 
skull decidediv flattened from side to side Many of th< 
physical characters of this Nigerian type can lu recog¬ 
nised in the Sango and other Congo tribes bordering on 
the Sudan In head form, although not in stature, the 
Dinkas and Furs of the Nilotic tribes riHenibU the 
Nigerian type In a contr icted type which is pre\ ih nt 
in the Congo Free Snte, and which miv be calM flu 
Congoesf type, the litod bulge.s laterally in tht pamtal 
region, and Is relatively short and low 
iTic Bntatela and the Rasoka are representative of this 
tvpe It Oicurs also in some Nigerian tribes, and also 
m the \\nm-Nynm and Daran tribes of the Sudan Ihi 
Korawfs a Nigerian tribe near the borders of thi G< rin in 
CHmeraons, arc of a low stature with n-lativilv long 
arms, os in Sir Harr\ Johnston's “ forest negro t\pe ^ 
but in head-form thp> leseinble the Nigerian type of negro 
The Bushongo from the south central part of the C ongo 
Free State are tall compared with the Korawfs, but 
possess the massive head, great span, and large nose of 
the " forest type ” In many features the Bushongo art 
related to certain of the Sudan tribes, such ns the Nyain- 
Nyam To account for the present distribution of pin steal 
characters among the negro tribes of bquQtorlal Afrit a 
one must assume that there has been a free Intermignlion 
of tribes, and that In their evolution the tendency in one 
tnbe has been towards the accentuation of one set of 
features, In another tribe of another set of character^ 
Thus in the Nilotic Dinkah high stature and narrow- 
headedness have become marked characters, in typical 
Nigerians low stature and narrow heads, In the Hsoka a 
wide, short head and low stature, in the Buruna a wide 
head and high stature Interbreeding may have pla\eH a 
part in the determination of tnbal characters, if it had 
played n great part wo should have found a greater degree 
of physlcm uniformity The extent to which an admixture 
of Arab bkiod has modified the physical characters of 
negro tnbes has probabW been exaggerated 


SCISNI^b: iND THE STATE ' 

TN all ages the welfare of a State mutt have been in a 
greater or leu degree dependent on the development 
of Itt material retourcea and on the vigour and Intelli¬ 
gence of Iti people. It It only in comparatively recent 
year*, however, that recognition hot been given to the 
fact that the State must leave nothing of this to chanro, 
but must set Itself deliberately by the use df* scientific 


From ths pre^ldantU addrsM dolivond holbio tho Sooth Afrits A» 
of ttckM on October ji by Dr T Uok, 
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method tu make the very best of its resources, and to 
increase the availablu vigour and intelllgcna; of everyone 
within Its borders Not only so, but It must take suitable 
precautions that intelligence be universally trained, and be 
also duly organised so as to give the most effective and 
productive result It Is no longer enough that the State 
shall merely welcome and applaud a discoverer when he 
arises, or merely safegu ird a private Inventor from being 
fleeced, on the contrary, it must give of Its substance to 
foster both discovery and inv(.ntion, and must give tegls- 
lati\c help to secure that inxcntions wh< n made shall not 
be unfruitful through want of sklllcHl labour or other 
hampering cause 

If we ask the reason for this ihangc, the 'inswer is that 
the keenness of international competiiiun has vastly in¬ 
creased, that this has led Ui sc rioiis searching of intellect, 
that the laws of evolution have m ronsiiH)uencr been seen 
10 be applicable to nations us wt 11 as to individuals, and 
that under these inexorable laws the very existence of a 
State may be Impenlled by ignorance or neglect It is 
thus more important than ever that sluiesinen and leaders 
of the people shall not only be tm n <if probitv and high 
general character, but men of wide knowledge and pene¬ 
trating forethought Fhey must hnvf studied and must 
know all the possibilities of both 1 ind and people On the 
material side the^ must have n c koneil up the mini ral re¬ 
sources, the agricultural resources, the wati r pow c r and 
other forms ot potential energy, the harbour accommoda¬ 
tion, the waterways, and thi advantages of the gi'o- 
gruphu-al position for over-M^a < omnierce On th< human 
side they must have noted the nuturnl gifts and weak 
nesses of the people, the best nuans of developing the 
former and of correcting thi latti r , and if it should be 
that there are varieties of rave and coUnir in thv popula¬ 
tion thev must have thought out plans, not only for pre- 
v< ntlng loss of power throuj^h inti rnal frulion, but for 
obtaining the close cooperation of all tin rues in the 
general national interest In tlie future it is onh in a 
relative sense that there Will continue to K “hiwirs of 
wood and drawers of water", the Stiii llui aims at 
being In the hirefront will hnve to see th il * ven ils woud- 
hewing and its water-drawing are done intelligently and 
to the b<*st advantage Further, the exploitation of onv 
race in the lnter*‘Mt of u hlghir rate will be fatal folly when 
I ho need exIstM for exploiting all races in the intortsts of 
the State 

These cx)nsiderations innkt it mdilv apjK ir that the 
first great duty of the StuU towards hcicnio is to provide 
an effective and tOinprchenbivi s\Btim of national educa¬ 
tion In the lower stages of the svstim direit and formal 
Instruction in science nee<l noi bulk very largelv , what is 
essential Is that the pupil shall throughout his lourse be 
trained to observe, to think, and to reason In th( ituddle 
stages—the stages covered by secondary schools of all 
classes—the actual study of science, and especially of 
scientific method, must form a larger and evir-increaslng 
part of the lurnculum Lmder neitlier of these heads, 
however, need we enter Into detail to-night, It Is sulTicient 
for our present purpose to insist in connection with both 
on the oesirability (i) of fostering rather than repressing 
the natural curiosity of the young, (a) of constantly re¬ 
curring to the study of things in supplement to that of 
words, (3) of training the hands in the use of appropriate 
tools other than the pen , (4) of gradually introducing re¬ 
search methods Into class-room work it is the neglect 
of this advice that has been a main cause in the retarda¬ 
tion of science, It ha* also helped to make school life a 
byword for dulnesa, and In many cases made the aftor-life 
unmtellectual and oven trivial 

When wo come to the higher stages—the stage of the 
university, and more practical institutions coordinate there¬ 
with—the interest in our subject naturnllv increases, for 
there we look, not only for instruction In science and 
training in sciantlfic method, but for a steodv flow of 
fresh contributions to the stock of human knowledge 
That this last is a legitlmatt. expectation is now the 
received opinion throughout the whole tivillsed world In 
accepting It, too, we have but returned to the original 
conception of a university—a conception that In the cour«o 
of a long period of years had groduallv come to be for¬ 
gotten In Englieh-speaking countries The evil results of 
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this pencxl of ■omnolMoence at length became ao atrikingi 
not to vay alarming, that in May of 1870 a Ro)al Com- 
iTuuion wai appointed in England to make inquiry Into 
the whole matter It may safely be said that no stronger 
(X>mmlHion ever sat on n cognate subject, and that ita 
long senes of reports are models of clear statement and 
wise counsel which even to^ny it would be difficult to 
improve upon 

** We have no doubt," one weighty report says, "that 
for a professor the duly of teaching is indispcns'ible, but 
we agree that original research is a no less important part 
of his functions The object of a universitv ih to promote 
and to maintain learning and science, and scientific teach¬ 
ing of the highest kind can only be surrcssfvllv earned on 
bv persons who are themselves engaged In original re¬ 
search If once a teacher ceases to be a learm r it Is 
difficult for him to molntain anv freshness in the subject 
which he has to teach , and nothing Is so likely to awaken 
the love of sen ntific Inquiry in the mind of the student 
os the example of a teacher who shows his value for 
knowledge by miking the advancement of it the principal 
business of hiN life " How far the great English universU 
ties then fell short of the ideal here indicated may be 
gothered from the writings of the time On the mon¬ 
strous Iv developed examination system much of the blame 
had, of course, to be thrown When it wos asked what 
the universities did with their endowments and equipment, 
n voice from Cambridge said " they perform the func¬ 
tions, for too mnn\ of their students, of first-grade schools 
merely, and that in n manner about which opinions are 
divided, and superadded to these it nn enormous examin¬ 
ing engine, on the most apprmed Chinese model, ilwa^s 
nt work " Another writer advised that in order to fcc 
honest the uni\ersitv ought to put up a large br*iss plate 
with the inscription " Examinations held here ", and there 
were endless other well-deserved sarcasms from those who 
knew the facts best 

Of the agitation, the Inquiry, and the plain speaking 
much good came, and the English universuies of to-day 
show in consequenre n very different character and spirit 
The difference mav not be all that earnest reformers still 
desire, but who in South Africa can with any conscience 
throw a stone at the offenders? Even so late ns iqoi, 
when numerous reforms had been effected in England, a 
great educationist and chemist, m directing attention to 
the function performed by universities on the continent of 
Europe, wound up with the passionate cry —" Their 
universities have always been schools of research, of 
inquiry, unless, and until, ours become such, and our 

vouth can be trained to advance, there can be no hope 
for us (jod help us to make the change before It Is too 
late!" If this be the prayer considered suitable for 

England when the present century began, what petition 
will suffice to-day for South Africa, which, as regards uni¬ 
versity reaearch, stands well in the rear of the England of 
forty years ago? Arc we to be encouraged to hope that 
one result of this vear of union will be a serious effort 
to uproot our low ideals of universitv work, and to sow 
In their place the seeds of true learning and research’ 
Fortunately, in one or two of the " colleges" a few 

Individual teachers have set an excellent example, striving 
so far ns their scant leisure permitted to advance the 
boundaries of their subject All honour to them, ond mav 
more and mpre of their students imbibe their spirit and 
unite to press on the quesdon of university reform and 
the removal of a deeply engrained stigma. 

Coordinate in a sense with universities are pubUc 

moseums and libraries, the link of connectkin being that, 
besides Intended for the promotion of research, they have 
other purposes to serve All of them profess to aim at 
the instruetkm of the people., but in the case of museums 
and libraries this instruction Is avowed to be mamty of o 
popular charaeCef, and in the cose of museums it often 
differs ve^ dittlc from that more or leu elevated amuse¬ 
ment eaUed sl^-seelng 

Aa^ regards musstton," especially local imiseums, we 
bavtf^ to Mts that, in -the first place, very seldom have 
their fowim had the purpMes of real ^research In their 
nufide. Usully, indeed, the orifrinal object has been the 
fonnation of a coltectkm of animals, plants, and mere 
curidHtlss, with the resuh that if anything profited there^ 
It was natural history and srchsokigy alone Further, a 
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fresh museum has almost uniformly beert started 
any intention of supplementing or cooperaiting with those* 1 
already In existence, much loss in effectlvenesB bus 
been sustained Mow best to remedy these initial dsfectsk 
has been a long-stamfing problem with sdentific insn> gad 
It is now fairly well agreed (1) that the museums of ft 
country should for purposes of coordination and coopera¬ 
tion be under some common control, (s) that whUe In iocat 
museums appropriate specialisation should be encouraged, 
no Bcienco' sMuld be wholly neglected j (3) that both of 
rhe main purpom^, Instruction and research, should reeelvo 
ademiate attention in all museums, U) that in the case 
of tne central museum the purpose of research should be 
paramount, all the chief omcers being chosen because of 
rheir ability to advance the knowledge of their own sub- 
ufcts Wt in Cape Town have m the South African 
Mutetim, with its annals, a scientific agency of great 
national value and of imnn nse promise for the future 
Sad it is to think that, while its collecttons have been 
rapidly growing in magnitude and Importance, the 
accommodation for exhibiting them remains as it was 
fifteen years ego 

As regards libraries, the state of matters is not greatly 
dissimilar There are more of them it Is true but if the 
list be arranged in order of merit wo have not got far 
down it when we find that have parted compatii with 
scientific r<*ieorch Indeed, the llbfatle^» that cater for 
anyone else than the so-called " general reader " ore 
exceedingly few in number. rooperotion is thus at least us 
necessary as In the case of museums This is espociativ 
true in regard to siantilK Journals and the publications 
of scientific societies Jhe number of these is nowadavs 
so great that a long purse is necessarv for the mainten¬ 
ance of a Lompietc collection , but bv neglecting coopera¬ 
tion we make matters \iorse than they need be Here 
in Cape Town, for example uo have four or five libraries 
that purchase scientific serials, and, though the libraries 
are within short distance of one another, duplicote and 
triplicate copies of some journals are to be found on their 
tables, while other journals equally Important are neglected 
by them all The time surelv cannot be far distant when 
this will be rectified, when the importance of such refer¬ 
ence libraries will be better appreciated by the State, and 
whan the South African Fubbe I ibrary, having Its special 
annual grant for reference books restored to it, will take 
the lead in a scheme of cooperation calculated to meet the 
wants of all engaged in scientific or llterarv research 

When thus dealing with the functions of universities, 
museums, and libraries, I have been in a manner viewing 
the State as an educationist I now wish, in the same 
wav, to invite your attention to the State ai a landlord. 
With an extonsivr and varied property calling for develop- 
ment, one of the first and most urgent duties is to have it 
surveyed and inventoried under every needful heading 
In the first place It must be accurately mapped, in the 
second place Its surface constituents arid rock formadons 
must be ascertained and registered, in the third place the 
animal life of every district must be put on recora, In the 
fourth place the same must be done with Its plant life; 
and, lastly, its water suppl>, rainfall, and other climatic 
factors must be observed and tabulated There thus arise 
as necessary Rcientffic departments of the State’s work— 
the topographkal, geological, soologicai, botanical, and 
meteoroktflcal Tlie fact that some of these subjects are^ 
Inddentally dealt with by college lecturers and private 
students is no satisfactory reason for negligence on the 
part of the State All wutM outside- aid, It must be re¬ 
membered, is subject to the uncertainties of personat 
liking, fashion, and caprice, and, oonsequendy. Is in Its 
nature fitful and untrustwor^ in an ,einergency Besides, 
much of the work wanted to be don^equirei condnuous 
attendon over long perlods,^ so that efllcleiicw can only ba 
secured by the existence of a permanent staff 

Attention has next to be directed to the State’s duty In 
a third capacity, namely, as general health guardlai^ 
Fortunately this, though involving contideradon of a 
number of sciences {entomology, bactoiiolotQr, myeok»,. 
ffc,), need not be enlarged upon, it bring srif^d^ t&a^ 
the bodily and mental fitness oi the people is all-ltt^wrtant 
In the Hfe ttniggie of oatloDs, and that it Is almost eguri^ 
momentous that animals and plants useful to 
be protected from the ravagee^of dlssaae^ Farther, tbt^ 
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kto m» wifu toiy rauon th«t in denling with tuch matten 
Jttftlll African Govemmeoti have hew, on the whole, 
tfHtff*V**** and, in aome dlrectiona, markedly liberal 
HaM kpun, however, «ind perhaps m a epecial degree, it 
» tiettmary to give warning that the State should not 
Atthte Uself With work proper to individuals and private 
noaosarions, but ahould oonAne itself to needful scientific 
irm which other agencies cannot accomplish It bhould 
naptr In forgotten that the State which discourugeb self 
Mb I# undemining lU own strength 

Tfaui far we have been considenng sciences with direct 
HWCtuAl appbcationi, indeed, the reasons for considering 
mm $f all has been in the main because of the existenc 
of tbam applications—because the sciences bear morf or 
Itm tfhmematelv on the welfare and probpirity of the 
State What, then are we to say of scKnces from which 
the State or its peopk cannot hope to obtain any immt dt lU 
booegt? Our answer is—and it ought to be given w th 
entire frankness—such sciences must be content to i ikc n 
second place The State wc fi*el, has a perfect right to 
O^MCt something tangible in return for its outlay ind 
its supply of funds binng limited it is bound to pass in 
review before it my proposed vnes of siicntific sih mts 
separating them out into practical and imivactual and 
thereafter sifting th practical into thobo that an ur^ nt 
and those that are not A manifest danger howrvir 
boMts the diBcnminatorb between rival bchemes it bein 
far from cas> to foresee what partiiulir rest arch will 
prove fruitful of pradical applications nnd whit will not 
How often hob one seen the pure mathematics of to-d i\ 
CUkfigc into the ipphed mathematics of to morrows -in 1 
the previoush de<tpl•A^d msfd collector being hailed shortlv 
afterwardb as a benefactor of mankind All that on isn 
hope for is that thosi i^ith whom such decisionii nst uill 
always take thi best advice availabU Of recent vciis 
European Goveinmtnis hive tended more and more in 
such cases to consult their great leading scientifu tor 
porationb the Cmv rnm nt of the Union ma> in likt 
manner find our own Royal Society a willing ind ubcful 
mude 1 would mt relv add as a fact worth ruminating on 
Biat the Stai «i which hive differential#d least bttviLen pure 
and applied Siunci arc the States whuh lead the world 
m-day 

While thus whole heartedly urging the great import ince 
of science on those whoimay be culled to administer th 
affairs of State, it would be unfair to ignore th difh uliies 
and troubles which well-disposed adniinistratorb ir said 
to have e\pcnenced in their deabngb with bcieniilK men 
>0r ^axpertb * a** Ihiy prtfer to cill them Ihe conipl nut 
of the most moderate of thebe critics is that thi in m of 
saence ib normallv unpraette il and that his value to ih 
State IS marnd by eccentricities dui to over Mudv or 
Wftstivc spec lalisatKMi and those critics who ir not 

moderate and who love a biimg phros* better th in str n 
accurac) sa\ that when he w not an istuu s If st k r 
h« IS either a mooning pedant or a pernicious crank Njw 
I n regard to this 1 should first wish to isk wh ther it b 
not fta case that the failure of the wentihc xpert i 
often due to causes wholly outnde himself iimt ml 
again one has seen a man chosen for lus high qualiti i 
Uoni in a special branch of knowledge and then set not 
to the work of extending thu knowledge b> invest gation 
but to the absolutely diverse work of running a 
Oovemment office or carrying on a purely businebs und r 
taking Failure nine times out of ten is thus mcvitabl 
«o rare is it to find the successful student and the capable 
administrator combned in one SureW it is th« nieiest 
coowum sense to urge that if both sets of qualifications 
wanted, reasonable care should be taken cither that 
may are possessed bv the same individual or thit a pne 
arrangement involving their separation hns be n 
pcmnously daviaed One thing certain is that in particular 
Jhi gppauatlon “ self seeking " as applied to men of silence 
Ifrfngularly unfortunate for, thou^ the man of bciencp 
jrilh auch a bent is not unknown, one's whole experience 
Jt that ha IS a comparative ranty, and that the more real 
5 *100 has for scicnca the less regardful he is of self 
*53^ It has been maintained that in the virtues of un 
ytiii h n ass and truthfulness the man who hv chosen the 
fwlwSt of sdenee fer hu life-work nobawortftily excels 
^ *n authority than Halmholts, himself a man of 
fW ivperld at well as a §tmi Investigator, hat spontane 
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ously tsadfled to this, speaking with enthusiam of the 
sdmcife man's frittenttrenge ' and hu ‘ UncMR- 
nutiiga Begustening ' Unfortunately it is posnble mat 
this * Srt te nstrenge" is exactly what our pubkc man 
svould eonsider an ecoentricitv, tbeir short Mghtedaess lead¬ 
ing them to mistake a surface freckle for a deep eaatsd 
defect 

Be all this as it may, however it 11 important to urM 
on both sidea the fact that the man of scitncc and Ine 
man of afltnrs, whatever their reicpertivc frailties may be, 
have nM of each other and must therefore in the future 
strive to know each other better and learn to cooperate 
more effectively in the interest of the State To this end 
he svho aims at State administration mu^l sick to possess 
other qualities and other aptitudes than these of the mere 
party politician to that bi sides doing his own proper 
work well he may be the belt r able tu gauge the value 
of pure scientific work and be the bettir ntud to sympa¬ 
thise with the Kkalh and onpiritions of even th# (xtremest 
ol spoclahsts On the nth r hand th specialiht must 
um a little more at width of oulU ok and knowledg of 
men and affairs must seek to modi rat his exaggerated 
estimate of the importance of his own litth domain and 
must try to see good in the labours of other speci ilists 
in fields far distant from his own mver forgetting that 
ill fields are but pcrfottly fitted portions of a cosmic 
whole and that as the totanist and thi astronomer in 
partnular muRt come to know 

Thou oinit not utir a fiowtr 
Wrtheoi iroabling a itar 

It would b« a neglected opportunitv if vie dd not note 
in passing that thi need for « go h\ und rsionding between 
the devotee of stattcrift and tht atudenl of science is only 
part of a much wider niid M n who aspin to he leaders 
in municipal affairi in comm rce in trade in thi manu 
factunng industriLA m agncultuie must all come to know 
how substantially dependent they are upon science and 
how, indeed in a very real way thev must becomi more 
and more scientific theni'.elv#s in the conduit of their 
affairs With them also the day is gone when rule-of- 
thumb IS a sufficient ^ide Fven sound common b nse 
so gnat a standby in the pist is no longer enough what 
IS wanted is that glorified form of common seoae known 
scientific method Praitiial men in every line of bfe 
ire beginning to ace thu though thev may nut us the 
ttrm In plain language what it means is the tmploy- 
m nt at every stage of a process or undei taking or the 
means best suited to attain the desired end And as a 
method it ib alwivs issentiallv the sam no matter how 
the desired end inav van—whether the lattrr b as we 
m Cape Colony have seen it to be the smital on of a 
town the tmk ng of a crime ih# leprrssion of i native 
rebellion the fighting of an 1 iv iding disease or the 
1 iptunng of a mnrkti for fiuit 01 wiul In all of these 
there was the sam nr d for collecting accurate data 
using all prevtouslv aiquir d rolciint knoiK lodge planning 
skilMly a courM of proceduie '-el ling wis h the human 
igents neetbsan and then proseculmf^ with steady per 
bistcncy the plon revolved on 

I need hardly sav in com fusion that ill th it the most 
enlightened State cm do will n v r be fullv ff ctive with 
out a continuance of that zeal ind divotioii on the part 
of the * private worker which has been so conspicuous 
in the past historv of scicnc and fortiimteh in the 
course of evolution man has become so constihitid that a 
stoppage of the suppU nerd not be feired M iny will still 
be found willing and eager to work fir th worl s sik 
whether the State dms its dutv or the rev rse merely rest 
ing on the assuranci that Nature n \cr did belru tho 
htart that truly * loved her _ 

VNIVERSITl AND EDI CXTIOWAI 
INTEILIGFNCE 

Caumidob —T he special board for I tlogi and geidojy 
has adjudged the Walsinghom midol for iqin to A V 
Kill Of frlnlty CcdMgi for his issav ntitl d The Heat 
Produced by I ivmg Tissues with Speci 11 Reforeme to 
Muscular A^vity ' and a sc on 1 W alsmi^ham medal to 
J C F Fiyer of (^nville and Cam'. Colkge for hU 
essay entitled ** The Structure and hormalion of Aldabra 
and Nelghbounng Is 1 andf--with Notes on tncir Flora and 
Fauna " 
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The Vice-Chancellor gives notice that the Walmlngham 
medal for 1911 will be awarded for a monograph or essa> 
giving evidences of original research on any boumcul, 
geological, or zoological subject, soology being understood 
to include animal tnorpholo^ and physiology like regu¬ 
lations for the medal are publish^ in the Ordinantes^ 
p 639 The competition is open to graduates of the 
University who at the time fixed for sending in the 
are not of standing to be created Master of Aits Trie 
essays for the ensuing year are to be sent to the cliair- 
man of the special Imrd for biology and geology (Prof 
Langley, Ihe Museums) not later than October 10, 19 ri 
It IS proposed to confer the degree of science, honoHt 
rauia, upon Prof George E Hale, director of the Solar 
Observatory of the Carnegie Institution of Washington, 
Mount Wilson, California 


Tub Karl of Lytton will distribute the prizes and rertifi- 
cares at the Borough Polytcthnic Institute on Monday next, 
December ig, at 8 p m 

A Rrutbr message from Kimberlev states that the 
De Beers Company has made a donation of 25,000! towards 
the founding of a South African university 

Wk learn from Science that Yale University has received 
an anonymous gift of 3000/, the Inti rest of whlih is to 
be used os an emergency loan fund m the interest of 
instructors and assistant professors of the t nlvi rsitv, 
fxKiof of n fund of lo.ooof left to the Universit) bj the 
late Mr J Burnett Collins, of Fort Worth, Texas, 4000! 
from Mr Vewton Barney, of tarmmgton, Conn , toward 
the fund for the professorship of education, and n like 
amount from the family of the late Mr John 11 Whitte- 
more, of Naugatuck, as a memorial gift From the same 
source we learn that the University of Vermont has just 
received ^ooof by the will of Mr Lewis L Coburn, a 
graduate of the cIqbb of 18^9 

The annual meeting of the Mathemaiicnl Association Is 
to be held on January 11, 1911, at the London Day drain¬ 
ing College, Southampton Row, London, W C At 11 a m 
the presldimt, Prof H H Turner, IRS, will deliver his 
address, and this will be followed by a paper on the teach¬ 
ing of mechanics by Mr O Goodwill The business meet¬ 
ing will begin at 2 p m , ond will be followed bv the rend¬ 
ing of papers The Re\ Canon J M Mllson will deal 
with two fragments of geometrical treatises found In 
Worcester Cathedrnl library, and Mr C V Durtll will 
take as his subject the arithmetic syllabus In secondary 
schrxils A discussion on the report of the committee on 
the teaching of algpbro and trigonometry will take place, 
and an exhibition of scientific apparatus and books will be 
held 

In connection with the Winter School of Agriculture of 
the Essex Education Committee, a course of instruction 
on farm crops and livestock U to be conducted at the 
County Laboratories, Chelmsford, from January q to 
March xy of next year The aim of the winter school is 
to impart Instruction In the cultivation of the soil, the 
growth of crops, and the roaring of stock, based upon i 
knowledge of the sciences on which the practice of agn- 
i^ulture depends Ihr instruction m chemistry and ph>si(.s, 
botany and zoology, is accompanied by practical labora¬ 
tory work The lectures on agriculture and surveying 
arc supplemented by field and other demonstrations, but 
no instruction is given In the actual processes of form 
work, it being held that these must be learnt upon the 
farm Itself The school, In fact, is intended to supple¬ 
ment farm training, not to replace It The instruction is 
free to students resident in the Countv of Essex Appli¬ 
cations to attend must be made to the pnncipal on or 
before December 16, from whom further particulars and 
forms of application may be had 

It Is proposed to organise In I^ndon next July a hoIUIn\ 
course of lectures for the advancement of rommerria! 
studies The object of the lactures Is to familiarise the 
students—lAnlnly commercial men and teachers of 

>conomlcs from Continental countries—with the history 
and practical working of English commerce and liulustry 
The lectur^V are being arranged b\ the International 
Society for \*romoting Ckmimercial Education, which has 
aknllar annual courses in Milan, Mannheim, 
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UavK, and Vienna The eodety receivat Iha 
and financial support of many European Govemfaawy 
The London course is to be held at tMb v 

Economics, Clare Market, London, W C , from Jidy 14 
to August 12 next Arrangements are being made fifif 
securing the assistance as lecturers of the moat emhient 
British authorities on economic and commerdal fubjecta^ 
and promiiies of help have been received alroadiy Jdk 
influential committee is In course of formation, and ths 
names will shortly be announced Persons interested In 
the fuibject are Invited to communicate with the organlsbtg 
secretary for Great Britain, Mr E ClevelaAd-Stevantr 
School of Economics, Clare Market, London, W C 

The Education Committee of the General Medlcfil 
Council has been considering for a year the place In a 
medical student's career that the preliminary sciences should 
occupy, and It has been engaged also In discussing the 
framing a pattern scheme showing how the subjects re¬ 
quired tould be studifd adequately and the necessary 
examination passed within the prescribed period The re¬ 
port of I he committee was submitted to the (fcneral Medical 
Council at Its winter session held at the end of November 
The Education Committee has come to the conclusion that 
the schools of the countrx gonerully are not at the present 
time m u position to lake up tlie W(^ of preparing students 
in the preliininarv sciences, ihemistry, physics, and blotogy, 
and that the stuaont must studv these subjects at a medical 
school or science institutt The committee further came 
to the conclusion that any attempt to fix a standard mini¬ 
mum curriculum would fail, and eventually recommended 
onlv the elimination of some of the more junior examina¬ 
tions—which are recognised as preliminary examinations In 
general education—and their rt placement by tests of an 
intermediuti iharactir After some discussion, in which it 
was clear that there was a large body of opinion against 
the committee's reiommcndations, the further consideration 
of the subject wus postponed until the May session of the 
council next year 

At a mieting of the governing body of the Imperial 
College of Sell me and lechnolo^, held on December pi 
it was deiided to invite Prof rrledridi Czopck, of the 
UnlversiU of Prague, to occupy the newly founded chair 
of plant ph\biology and pathologv in the college, and to 
take inmitnlintp steps to afford the accommodation necea- 
sarv for the important work of such a department It is 
understood that, in furtlnranco of the aim of the Imperial 
College to ipplv Koienre to indusirv, this chair h'ls been 
founded to meet the needs for training young men to act 
as advisers m matti rs connected with agriculture at home 
and in the I mpire abroad Under existing conditions of 
Bgriculturi It H everywhere rnognised—notably bv the 
targe planting communities—that the advice of scientific 
experts has become absolutelv neresson fhere is, In 
fact, a dimond considerably exceeding the supply for tlw 
services of trained scientific men to act in these capacities. 
Prof Czapek rnjo\x a world-wide reputation os one of the 
leaders In plint phvsiokigy and pathology, and he has 
devoted special attention to the biochemical aspect of these 
subjects It IS preclsctv from this biochemical treatment 
that results of the highest importance for Industry may 
be rxpecled We arc infonned that the college has every 
reason to expect that Prof Czapek will accept the Invita¬ 
tion It IS antiiipoted that the recogmiion of the Import¬ 
ance of the buslmsH Interests wrapped up In this work 
will justify the authorities of the college in looking beyond 
their Immediate resources for the heaw Initial expense 
required for bulldinf^ and suitably eoulpplng such a depart¬ 
ment and for its subsequent maintenance 

At the onnual Convocation of the Allahabad UniversI^, 
held on November 12 at the Muir Central College, the 
Vice-Chancellor, Mr Richards^ uinfcm 4 fhe degrees and 
delivered an address Great strides, he said, have been 
made with the proiect for providing the Unlversltv with 
a habitation of Its own The plans prepared by Sir 
Swlnton Jacob will be on view in the exhibition shortty 
to open In Allahabad The plans include a senate haR ' 
with offices and committee rooms a law coUege, and a 
unlversitv library When the bulkllngi are completed they 
will amply provide for all the needs of Allahabad Um* 
verslty All tbe monev needed (or carrying out the whole 
scheme has not yet been collected, but with Govortimfipr 
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MkMie donadont promlied and received loinc 
IU< ftOMdVaMi be counted on burther donations arc 
UfliatiT l^ter the Vice-Chancellor buld the 

U3n«^ oiik con^atulate itself upon a windfall that 
liaa cflBM tik' during the year A sum of more than 
Ea« been rocclvM from the Uueen Victoria 

Ifanapnal VImA as an endowment for founding readerships 
Adt rmuaiiHi wark I 1 ie Institution of university chairs 
was fAooattMadad by tho Universities' Commission of 1904 
for fUs vasy- parpow, and It has been a cherished hope 
tor maay yanis that Allahabad University might be abU 
to do soaMlhC tbe promotion of research among its 
graduate awad ters Hitherto, for lack of funds, nothing 
OOoM be dBMk Now, however, a beginning can be made, 
and tbo^ it must bo in a modest wav at first, it 
laauamteata^Mw and important era In development, and 
aa twfee gbe» on It will attract other benefaitlons, until 
tin IfHlvi W fy has at length sufficient funds fur research 
In all tllw 4 INatlons of university study 
The on tho work of the Department of Tcch- 

oology ol tin Oty and Guilds of London Institute for the 
tSitekm ign^iw is now available At the recent cx^mina- 
t4^jpw oaadidutes were presented In technology fiom 
r4TS cnnMr in the United Kingdom, and of thcsi 14,105 
passed^ mf Intludlng the candidates from India and thr 
ootonlns, aM those for the teachers' certificates 111 manual 
tralnlnd and domestic economy, the total number of 
examuteid waa 26,878 These figures show an increasi 
on th oas of any previous year In order to secure the 
oipert adOlm of trade societies and professional bodies in 
the cofidbet of the deportment’s educational work, the 
inatltute hm arranged for the formation of advisory com- 
mittaes, aanstetifig of persons Interested in, and with a 
Icfiowlafte ofi the teihmcal details of different industnes 
The fuflcUena of each committee are to suggest improve- 
mante ht dte syllabuses of instruction, to recommend for 
appoIntHMOS Dsw examiners, and generally to advise on 
any matter oaonected with the course of instruction which 
may bs laftsvad to them by the institute Reference has 
bsen made In farmer reports to the two main causes which 
Impede pro g rees in the technical instruction of artisans, 
aiw praveal the results of the teaching, now so Uberallv 
provided hy total authorities, from being as sat!sfactorv 
as ml^ he desired These causes are emphasised in ihc 
speciaT reports of several of the Instltuti's examimrs 
They are, Arsti. the difficulty of finding competent tricheis, 
and, ii c oadi r , the unduly large proportion of artisan 
students who enter technical classes without the pie- 
llnriiuiry hooteMge necessary to take full advantage of 
the InstruellBit they receive While local authorities accept 
readily tho odeice and assistance of the department in their 
aelectfon el teachers and a higher standard of qu'ilifin- 
don Is nosr mere generally reouired, further Improvement 
this dtioedon must be looked for If the money expended 
jpfl tfobnIoaC instruction is to produce Its best results 
RThere can he no doubt that the teaching of technology 
nas greofly ioinroved during the past few years, but it 
amst M anted nat the examiners have still to direct atteii’ 
tjwi repaetediy to the insufficient preliminary knowledge 
that some caoMates possess 


SOCIETIES AND ACADEMIES. 

London, 

Oe^lnglnnt tooletv, November 23—Prof W W Watts, 
BsaeUtet, in the chair—Dr W F Mumn ihe 
•a^tt ol asB M lBf oscillation in Egypt during the Eocem 
^ Cto te eso u a periods There is evidence of the gradual 
dm Cretaceous sea from north or nordi-east 
f''*?. during Upper Cretaceous timei Four stages 

v this adrnoca ore Indicated by the distribution of uie 
gfEtaeeoue deposits, Tho four phases are —(o) A north 
type, In which the Nubian Sandstone entirely 
mdsrte MsalUferouB bods of Cmomanlan age iliis 
tteten^acMO* Egypt from Sinai to Baharla Oasis (b) A 
Wadl-f|Ma ^yps, d^eloped tioar tho head of the valley of 
gh* aaatet cbwacterisra by tho alternation of Nubian 
•••tetedpartth fosslllferoup Crotactous beds fc) A 
E^ptfiui or Haaunama type, in which tbfc^Nublan 
"hysteas toteas the greater p 0 tJion of the Cretaceous 
Ody tho Danlan and Campanian bods being fossil- 
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iferoiM limestones or shales ihc, Campanian bods are 
characterised by the presence of phosplutic fish-beds 
(d) A south Egrotian ^pe has resemblances to the central 
Egyptian, but in the Campanian the phoimhatic beds are 
Inconspicuous As regards thp transition from the Creta¬ 
ceous to the Eocf>ne, the existcnui of two typeb of strata at 
the base of the Eocene is noted the flrbl, the Luxor type, 
being foMlUferoub, and developed In thi Western Dewt, 
the second, or yenu type, being unfossillfcrous, and com¬ 
posed of white limestone sinulor to the Danlan white lime¬ 
stone below thim, but structurally diffirent Thiso vaita- 
tions may be due to fold-effects produunl while the land 
was gaining on the sea at the hr ginning of hoLeno tiiivs, 
the Qcna limestones being remade Cretaceous material 
Whereas in southern KgyjU Ix>wer ],.oLenp strata directly 
overlie the Danlan strata, in northern hgvpt unconformi- 
j tieb exist between the Middli hoipnc and the Cretaceous 
I beds The palmontoKigiral diffpreiiLLs between the Cre¬ 
taceous and tile Eocene arc recorded, the principal feature 
‘ being the sudden incoming of the foraminlfera Nummuhtei 
and Opercullnd The dibtnbutiun, zonation, and variation 
of the Eocene series are ronsid^rrd 1 he apparent uni¬ 
formity of the fosslllferous I..owir h(Kcne strata wherpvpr 
developed is noted Ihe lack of nnifuiniit) in the Middle 
Eocene strata The nature of thi 1 ocphl beds between 
Bahana Oasis and the depressions of Moela and the 
Fayum are described, zoned, and coinpaied with the Middle 
Eocene In other parts of Egypt 1 he influence of the 
gam of land over sea is traced through the Upper 
Mooattam beds The Cretaceous period in Egypt is 
mariced by the gradual gain of sea over land , during the 
Eocene land appears to have been steadily gaining on the 
sen, probably accompanied ^ gentlo fold-niovi ments, which 
account for the minor differences in the nature of the 
Focene deposits —A R Norwood fhe origin of the 

British Irias During the Tnassic period in Britain, de¬ 
position, it is maintained, was brought about solely by 
the action of water, and the British Trias is a delta- 
system, for during Carboniferous, Permian, and Trlasslc 
times deposition was mainly in the same area There Is 
a gradation from the Hunter to the Rhvtic The Bunter 
Is Known to be of fluviatUe origin, and there is a con¬ 
tinuity from Lower to Upper inas, with an unconformity 
due to the new mode of formation and change in sedi¬ 
mentation Oscillation and overlapping are admlttidlv 
due to aqueous agency The Inasslc outcrop and the 
delta-area of the nver Mississipin are clospiv similar 
Coloration is original, from below upwards, and not 
coincident with bradlng Ilic thickness of the Hunter i& 
an argument for a suiciding irea The fertuglnoii^ types 
in the Carboniferous, Ptnnian, ami Trias an alike due to 
delta conditions Ihe Inas is hon/onl il now, as origin¬ 
ally, away from any ancient hills whuh ii covers It Is 
only the skerries that are rippled S(refs oitui nininlv 
to the south-west of submerged hills Sandstones thin out 
eastward, marls westward, and the sknines nre on the 
hills Rock-salt and gvpsum are also horizontal ind lon- 
tlnuous m a linear diieition The Kiumi giadunlh 
merges Into the Rh,ctir phase, and the 1 itlor into thi Lias 
Since the Bunter sediments came from the north-west into 
the Midlands, so probably did the Upper Inns I^ocal 
metamorphlc and volcanic rocks may have provided some 
of the heavier minerals, but, as n whole, their source was 
more distant The flora and fauna can be grouped In 
provinces around the delta-hood of the 1 rias These con¬ 
siderations point to an aqueous mode of scdimcntotion m 
a moist and equable climate 

Pbvaleal Bocloty, November 25 —Prof H L. Callendar 
F R S , president, In the chair —Dr A RuomII The 
electnc stress at which Ionisation begins in air Prof 
J H Whitehead has published the values of the electric 
stress at which lonlsodon begins in air His electrodes 
consisted of a metal tube and a cylindrical wire coaxial 
with it Alternating pressures were emploved, ond the 
inner wires had diimeters from 0089 to 047s cm If a 
be the radius of the inner wire, the expression 32+ 13 4/s/a 
gives all Whitehead’s experimental results for the maxi¬ 
mum electric stress In kilovolts per centimetre with a 
maximum Inaccuracy of less than i per cent ExmfI- 
ments show that the electric stress at whicli Ionisation 
occurs Is independent of the metals used for the electrodes 
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and of thfl inner rodiui of the outer tube It depend! on 
the rtdiu! of the inner wire Steinmetxi experimental 
refulti on the iparking dlitanoei between parallel rode are 
in aubetantial agreement with Whitehead • figurei An 
empirical formula based on experimental results published 
by Kowalski and Rappel is ghm for the sparking voltages 
between equal spheru^ electrodes The electric stress at 
the moment of discharge has a minimum value when the 
distance between the electrodes is a certain function of 
their radius Great streas is laid on the currents of 
electnSed air which stream round the electrodes before the 
discharge takes place These currents often modify the 
values obtained for the disruptive stress at the moment of 
discharge The similarity between the formuUe for the 
temperature gradient at the surface of a hot wire cooling 
in air and the empirical formula for the potential gradient 
at the surface of an electrified wire when ionisation is 
taking place at Its surface is pointed out—Prof R J 
ttrirtC The afterglow of electric discharge When the 
electnc discharge nos passed at low presaure through | 
certain gaseous mixtures a luminosity survives for some 
seconds after the discharge has be^ turned off An 
improved method of expenmenting on the pheitomena was 
introduced by Dewar A powerful air-pump is used to 
draw a reguhtied current of gas tiirough the vacuum tube 
\ continuous removal of the gaa frmn the regfon of dis 
charge Is effected and the afterglow which it emits in 
passing through another vessel on its way to the pump 
can be examined continuously and at leisure There has 
been difference of opinion as to whether pure oxygen shows 
a glow or not The glow if any is certainly exceedingly 
faint With otr a bright yellow glow is obtained which 
is unproved by enriching the flJr with oxygen Pure 
nitrogm gives im glow whatever Previoui experimenters 
have connected the glow with oaone though without ex 
pressing definite views os to what part osone played The 
evidence for this has been that the glow is only Obtained 
where oxvgen ti present and that it is destrojred by heat 
Additional evidence has been obtained (1) The glow can 
not survive passage through a tube cooled in liquid sir 
This IS regarded ss due to condensation of otone (a) It 
IS destroyed by passage over oxides of copper manganese 
ind silver Osone Is known to be destroyed by these 
substances (3) While the glowing gas oxidises bnght 
silver the gas current beyonn the point at which the glow 
has died out does not do so Disappearance of the glow 
IS simultaneous with disappearance 01 ozone from the gas 
Hie glow involves consumption of ozone It is natural 
to regard it as a flame of low temperature arising from 
the oxidation of tome other body by ozone Experiments 
were made to determine the nature of this other body 
A current of ozone from a vacuum tube fed with oxygen 
was allowed to mix with •\r\y other gas which it was 
desired to test on its way to the pump Nitrogen or 
ordinary air added to the ozone gave no effect but air 
which had been through an inde^ndent discharge and 
had been deprived of its original glow by silver oxide was 
found to glow again on mixing with ozone Some bodv 
If produced In air by the dischMe the oxidation of which 
is r«»ponsible for the glow This bod\ Is nitric oxide 
On 1 nding a current of this gas into the ozone stream a 
brilliant was obtained of the characteristic yellow 

colour This glow can be produced in the form of a 
pointed flame with daik inner cone The glow is not 
associated with a sensible nse of temperature Condensing 
the ozone with liquid air allowing it to re-evaporate and 
ndmittuig nitric oxide to it a yellow flash can he obtained 
long after the electnc discharge is over The glow Is 
purcU chemical in its ongin Osone from the Siemens 
tube used at atmospheric pressure seems Incapable of 
^ elding the glow when mixed with nitric ozlae This 
mav be due to tbe low percentage of ozone present The 
main conclusion is that the ordinary vrllow afterglow is 
due to oxidation of nitric oxide by osone P 
mohardoMi The approximate solution of various 
boundan problems by surface integration combined with 
freehand ^aphs 

XoPlogiesl BoMotf Kovembtr Dr H Woodwaid 
P R ^ ^cf president m the choir —Dr H B Pantliswii 
and H Hammond Bmlth A possible cause of 
pneumo-enterltis In the red grouse (Lag0pu9 teoUems) 

NO 2146, VOX. 85] 


[DEcEUBsa 


X 

r ^l n ni||i4i>np» 



The authors rscordad that In 
ooeddlosis, maiy of which sbowod 
monla, tfa^ found coomdion odeysts 
bronchi, and trachea The cooddion 
chioles were probably capable of setting oijp 
irritation to account for tbe pneumonic lyaatteM 
obeervations were Interesting os showing Sgt Jbi 
cnticised views of Klein Tegetnwter, Md oB 

* pneumo-entenbe os a cause of mortals la 
may have some foundation in fact —Dr } IF 
The devek^ent of Solaster cndccai Forbaa. 
described tiu ovaries and ova and the pmnssai. 
ing ferblisation segmentabon and gosbiiWiHlf owi dhoil'* 
dealt with the characters of the free swimmM lorsls mm 
the changes related to the metamorphosis He idMmoafb 
the development of tiie internal cavibes and mi HU 
ton and described the methods he hod empleMi la 1 ' ' 

ing and rearing the larva Tbe memoir, ft aldl 
d^ils of adult anatomy, contained a desen^aa ^ 
points in development—F E aosMard 

tract of certain birds, and on the mesenteric ft__ — 

the intestinal loope Notes tbe author had 
relative to the viscera of birds which hod Had ft IMi 
soaety $ gardens The paper dealt more partteaftr^ vftb \ 
species that hod not beft carefully studM firsai He HM 
of view of the convolutions of the inteabiiSft aad aOMMlaH 
was directed to a considarablo senes of Wim Fbuli 
A rmapowi I The specimens of spotted 1 |ywnaa ft tM 
Bnttih Museum (Natural History) Three 
new forms were desenbed 


Ldnnean Society December 1 —Dr D ■ 
president in the chair —Captain C F 1 
spenuatogenesis of SUnohoihnu oinduhw, 
reference to the betefxitropic chromosoma 
determinant in grasshoppers 
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Mathematical Society December 8—Dr^ f 
president in the chair —G H Hardy 
loganthmiochexponenbal functiona —G H 
results concerning the increase of functions 
algebrsic differential equation of the first 
Robb Opbeal geometry of motion —T 
Note on tne PelHan equation—G B 
anthmebcal theory of binary cubic forms—Dr 
Vounor The inte^ation of Fourier’s senw ^ 

Ybuns The theory of the application of 
definite integrals 

Royal Aatronomical Society, December a—Sir Divtfl 
Gill K C B president in the ^oir —A C O Sradi* 
molln Note on Mr Innes s paper on the moOB or pm^ 
bellon distances of comets —Stanley SSHibMO Tbs) 
equatonal current of Jupiter in 1880 Th# aatfusr com 
eluded from obeervations of eight spots that He refUlM 
period of the equatorial current in 1880-1 waaoadrfy sossdl 
shorter than during the years 188S-1908, aoaooidftg to- m 
difference m velocity of about ic miles an bour*"»A JL 
BsuniMut Obaervatlons of Halley s oomet, DoaM^ 
comet (1909c} and comet 1910s made at He SadrlWft 
Observatorv Oxford-^ A Sambaait Ohcfyadoni cd 
stars occulted bv the moon dunitf tbe sdlyas of ipm 
November 16 A photograph of the ec li poca OMOO obd 
trails of stars was shown the telescope hi 
adjusted to the moon's motion dnnng Ha 
C V L Oharllor Mulbple solutions in 
bon of orbits from throe observabons The 
that In certain regions more than one sohtdan opoM bb 
obtained from the obeervaboni while in oHer* an|f obf 
was possible I in oonsequence of this much dSflnifty mm 
•ombmes found In obtiunliig the true orbit, os wft Hb 
case with comet 1910a —H H Tuimt tha ooeurm «ff| 
the positions of the star imagee In the ” Harvard 
Bv the latter term woe Intended the Harvard 
fifty-five plates, forming a photographic mop or Ad 
heavens on a scale about one-elevanth that of the 
Catalogue Formulm were given lor ei 
me opbeal distortion, varying as the cube of He 
from the centre of He plates, and also for the Hi 
, refraction —S A Sbiuitfbr The detvmlnatloo o 
4 graphic positions, and the measurement of hinor 
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Fifth paper Reiutte of tiM meuureinent of two 
« obMivm The Ae^tlWt taken by Prof Ritchey, 
(Mfo oflmly floe, but their datei-^ven at 1901 
JUigiiat 3 and November sz^were uncertain The reault 
of the author'a reduction of the meaaurea of the plates 
dnabted him to show that they were actually tato on 
September 3 and November eo. The meaaurea appeared 
m efaow that points on the moon meatly above or below 
tibe mean surface should be relecteo, owing to theti being 
Mfled In opposite directloos by Ubratlon A diagram was 
drawn to eiulblt the ckiae agreement between jMlnu In- 
dsptHdentty measured on phota^raphs by Prof Frans and 
Mr Saunoer compared with the conelderable divergence in 
the poeltlone of the same points as determined by Lohr- 
hmnn and MMdIer Tbe actual measures had been made 
on the negatives hy Mr Hardcastle. 

PAna. 

Aoadamy of Belaneaa. Decmbei 3 —M. Penile Picard in 
tiio chair ~-G Llppmoim Two pieces of metal lightly 
touohlM do not, in genera]^ form an electrical contact 
when Cot diffarenoa of potential It small Two forms of 
contact are described in which no pressure is necessary 
In one of these a strip of paper moistened with a solu¬ 
tion of an electrolyte (calcium chlofide) is employed, the 
seoond oonalets or two amalgamated sliver wires — 
Bpytlar. Concerning the invention of porous filtering 
‘ candlos. The author pdnts out that he described the 
manufacture and use oT porous porcelain filters two years 
before Ch ChamberlandLavnrmn and A Pottlt 
A new^ hssmogr^aiian of Damonia suhtrijuga —M 
^ In a magnetic field 


j • The potential of tha dlecharge in a magr 
—’W Nlllnn and M Olffnoun The levela or the pebble 
bods and terraces in the nel^bourhood of Salnt-Rambert- 
d'Albon (Drdme) and <3 ^Beaurepalre (Is^) —M 

Leoomu waa elect^ a member In the s^on of mechanics 
In the place of tbe lata M Maurice Levy —G D 

Bworingo An attempt at ** vol a oortex ** Attention 
is directed to the effect of the thickness of the front edge 
of the wing In birds, and the author suggests that an 
attempt ml^t be made to realise these conditions in oero- 
planes —M Lambort A form of the equations of motion 
of a small planet —M Bopfwilif Observations of the new 
Cenilll comet made at the Observatory of Marseilles with 
the comet finder Data are given for November lo, 12, 
14, and 16 —M Oosvla Observations of the Faye comet 
(idiDS. CeniUi, November 9) made at thr Observatory of 
Marseilles with the Elchens equatorial of 26-cm aperture 
Portions are given for November is and 16—P E 
Om The IntMration, by the method of M Darboux, of 
any partial differential equation of the second order—T 
ini—wo The poles of resolving nuclei—Henri Vlilat 
The movements of a fluid round an obstacle of given form 
—Marcel Ohopln The absolute measurement of currents 
of great intensity A description of a modified tangent 
galvanometer capable of measuring currents up to 1000 
amperes—M Tlan The nature of the decomposition of 
Iqrdrogen peroxide solutions produced by light Ft has 

bm shown that the decompealtlon of hydrogen peroxide 
by heat Is a biioolecuUr reaction, whilst the decomposi¬ 
tion bv catalysis In presence of colloidal platinum, diastase 
Ac, fs a unlmolecular reaction An experimental study 
of the decomposition produced by ultra-violet light shows 
tiiat the reaction Is unlmolecular, and hence Is not 
analogous to the action of heat, but rather resembles 
catalytio decomposition —Paul Mirow The reception of 
tbe Heitrian time signal from the Eiffel Tower The 
ap—ratus described and llluatrated works with Leclanche 
Instead of secondary batteries, and is simplified In 
Other directions —L Pd o oinba The mechanical inter¬ 
pretation of the principle of Carnot and Clausius 1 he 
ctae of a compensated transformation —P OhArron The 
too^ftcations produced by the air layer In friction and 
finding between solid bodies —Br Ol wt—I New experi- 
OHOta in stimulation bv shocks In, trirelass ta^graphy It 
» well known that by interposing very short sparks Into 
TO primatT circuit of a Ilertslan wave exrltor the vlbra- 
Vpna In tide drciflt are effectually deadened Ttw author 
ffWfis the aparkf through a tube containing hydrogen 
iNrtWieii lildeel electrodes Reciroductions of photographs 
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are given abowlng the complete danming effect obtained 
—IL MorwoHn The mecnanics of irraverslbb 


_ ila pheno¬ 
mena —A. ■ — and L* Pouml— By passing a 
rapid current of hydrogen bromlda over amoi^bous slUoon 
at a rad heat a Uquld Is obtained which, on submllting 
to fractional dlstiltation, gives os the msln product of the 
reactloo silicon tatr a b r omlde, small quantities of 
SlHgBr, are alao obtained, and also a liquid which appear* 
to be a mixture of this with SiHfBr Details arc also 
given of a rapid method of preparing a crude sllloon suit¬ 
able for tbe reactioa By the action of the silent dis¬ 
charge upon the vapours of the ■llloobromoform four sub¬ 
stances were identified, SiBr4, Sl,Br„ SliBr., and 
Si^Brjg, the silicon analogues of tetrabromomethane, 
octobrompropane, and decabrombutane —E, A TObnoii 
A method for producing a reaction between two bodies In 
the electric arc —L TohouwMif and W. Pemln The 
addition of hydrogen to the isomeric thuienes and 
sablnene The application of the Sabatier and Senderens 
reactions having been shown to be too energetic In the 
case of these two h>drocarbona, the edition of two atoms 
of hydrogen to each molecule was effected by the cata¬ 
lytic action of platinum black, the hydrogen being used 
under a pressure of 25 to 50 atmospheres The physical 
and chemical properties of the resulting hydrocartms are 

f lven —Georgea Donlcbo A new reaction of morphine 
he reagent p ro posed Is a mixture of ammonia, hydrogen 
peroxide, and copper sulphate in aqueous solution A 
red colour is produced if the concentration of the morphine 
is atove o-c^ gram per litre This reaction gives ne^tlve 
results with codeine, thebaliie, papaverine, narceine, and 
narcotine —^A Vornoull The nature of the oxides causing 
the coloration of the Oriental sapphire Careful analyses 
of sapphlrM from different sources (Montana, Burmah, 
and Australia) showed the Invsrisble constituents to be 
oxide of Iron and oxide of titanium The latter oxide 
wot not detected In the earlier analyses by other workers 
No chromium was found in the two sapphires examined 
for this element, and the author concludes that chromium 
is not eiaential to the production of the characteristic 
colour Tbe conclusion that the colour is due to the 
oxides of titanium and iron alone Is confirmed by the 
synthesis of the gem by fusion previously described — 
Henri Oeupln The influence of various volatile sub¬ 
stances on the higher plants —L Mor—u and E Vlnwt 
Insecticide treatments In viticulture—Ed Qrifffoii The 
Influence of the tamng of roads on the adjacent vegeta¬ 
tion Tile author comes to the conclusion th-it no In¬ 
jurious effect to vegetation can be proved to have been 
caused by the tarring of roads T.«borBtory results cannot 
be regarded as conclusive on this point, which ran only 
he settled by actual practice In the open nlr —MM 
Malohl—Moo and rro—d Muscular fatigue in sing¬ 
ing—M Doirwn The formation of antirhomblne In the 
liver previously frozen at a very low temperature —G 
Lino—lor The Influence of iron on the formation of the 
spores of Atperpllut niger It has been shown by previous 
workers that If Iron be omUted from the culture solutions 
of AspergiUus niger spores ore not formed The author 
has extracted the block pigment from the spores of this 
mould, and shows that it pouesaes properties resemhUng 
the hsematin of the blood, and contains Iron ns on 
essential constituent Thu furnishes n full explanation of 
the impossIblUty of producing spores m the absence of 
iron —Gabriel ■ — Si mnd and Arthur Oompton The 
Influence of temperature on the activity of cpllase 
Ceilase from sweet almonds has a maximum nctivit\ at a 
temperature of 46® C This is independent of the duration 
of heating, and Is a spedfle value of grest interest —M 
LmnolM The preeence of deposits of cholesterol m the 
coats of sclero-wtheromatous arteries —Ch Vdlain and 
Albert ISIeiMl-Ldirif The primary strata of the south of 
the Voeges—MM Barward and sSoiwln Tlie stratifi¬ 
cation of the nM and of the ice in the upper regions of 
the coHectlng areaa of glaclen —Ph QHui«—ud The 
glacial phenomena In the mountains of ^orez—Paul 
B ar tr— id General characters of the stipes of Atierth- 
ehJamta te—.—M ISartwl The removal of obstruction 
In water-TOring fissures—P M—uit*n The magnetic 
condition of the diabases of Isfjord at Spitsbergen — 
Louis Ba n tu Tbe lower Mkniva (eastern Morocco) 
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LioneAn Society, September 38 —Mr C Hedley, preii 
dent, in the chair T Mumoii and W M Oatm 
T he adventitious roots of hielaUuca fmarfr/offa, Sm — 
R J TIllyArd Some experiments with drogon-fly larvm 
This paper embodies the results of experiments curried 
out with the object of showing —(1) That drawn-fly 
tarvas of certain kinds iivc longer than one year An un¬ 
known Libellulid I'irva takim at Heathcote on October 10, 
1908, and|More than half-grown then, has lived In an 
aquanur W the present date It now appears full-fed, 
and ma^ ^^expccted to emerge this season Its age, from 
the eggy inust be more than two and a half years 
(a) l*hat certain dragon-fly iarvffi can resist severe and 
prolonged drought Eight tarvs of 5yttfhemM euxfa/acfa, 
Burm, were placed in a shaHow-wster aquarium over 
sand, no food given from December 35, 19C9, and water 
allowed to evaporate The aquarium was di^ on 
February 3, and the larvec were kept alive, hidden in the 
sand, until May 39, a period of nearly four months The 
larv c were then return^ to water ana fed up Si ven are 
still alive, and may be expected to emerge this aoafion - - 
T Harvey dohnaton and Dr J Burton OlwlAfid Ihe 
Htematozoa of Australian Reptilla No x A list of 
Australian reptiles from which Heematosoa have been re- 
cordi'd IS given, and three species of Haemogregarinn 
(Knryol}8ua) are described as new 

October a6 —Mr C Hedley, president, in the chair — 
T ifdfciA An additional note on the birds of I^rd Howe 
nnd Norfolk Islands The opportunity of inspecting the 
Watling drawings in the British Museum prompted the 
author to Investigate the authenticity of the early cnronicics 
relating to some of the birds of Norfolk and l^rd Howe 
Islands, now extinct, or the Identity of which has never 
been settled satisfactorily From the consideration of the 
historical evidence available, the author concludes that the 
extinct white gallmule {Notomit alba) was restricted to 
Lord Howe Tsfand, that the ** Norfolk Island petrel ** of 
7 atham is probably Fu/Hnut ffrisetit, Gm , whl< h still 
breeds about the typical localitr, and not P rWofo- 
rfiynchui. Lest, as supposed by the late Dr Sharpe, and 
that drawing No a8a, regarded by Dr Sharpe as repre¬ 
senting P temUfOMtus, Tcmm , is undoubtedly n flgure of 
the CEstrelata still br^lng, or which apparently used to 
breed, on Norfolk Island, which must bear the name 
CEsfrelata philUpt, Groy, and which Is different from 
(E neglecta, Schl Some omissions are rectified, and 
observations supplementary to those of Mr Hull (Proceed- 
Ings 1909, p 636) are given —A F Barwet Hull 
Further notes on the birds of Lord Howe and Norfolk 
Islands, with the description of n new species of petrel 
The author endeavours to dispel the uncertainty enshroud¬ 
ing the Identification of the petrels of Norfolk Ishnd 
Captain Hunter's " bird of providonoe" remains a 
mystery, ns visits to Mount Pitt in November, and in the 
succeeding year in August, offered no signs of birds or 
burrows, a condition of things possibly due to the exter¬ 
mination of the old-time colony, or its removal to more 
secure breeding grounds The Big Hill mutton-bird ** of 
Lord Howe Island, which breeds upon Mount Gower, is 
shown to be markedly different ^from CEtirelafa ntgUefa, 
Sthig , and Is descriM as new*—J H MaMaii and E 
■A t o h A Notes irom the Botanic Gardens, Sydney 
No 16 —A M Laa Australian and Tasmanian Psela- 
phldas (Coleoptcra) 
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mOBLMiS OF CROWN COLONY 
ADMINISTRATION 

Th€ Broad Stone of Empire Problems of Crown 
Colony Administration, with Records of Personal 
Experience By Sir Charles Bruce, G C M G Vol 
J,j fip. xxxlv+511 + 2 maps Voi li , pp V111 + 555+ 
(London Macmillan and Co , Ltd , 1910) 
^ jMce 302 net, two vols 

^A'CCORDING to the description on the title-page, 
this book purports to discuss problems of 
Cfpwn^ Colony administration, and to contain, as 
a .subsidiary matter, records of personal experi¬ 
ence The first volume carries out, on the whole, 
the promise of the title-poge, but the second is in 
effect a record of Sir Charles Bruce's acta et verba 
during thirty-six years of his faithful and efficient 
public service in Ceylon, British Guiana, the West 
Indies, and Mauritius, and the discussion of problems 
of Crown Colony administration forms little more than 
a setting for the account of his experiences, and of the 
recognition which his valuable services deservedly 
received, from time to time, at the hands of his official 
superiors Lengthy despatches and memoranda, 
much of which might with advantage have been 
omitted and the rest severely condensed, encumber the 
pages of the book, and were it not that it is provided 
with an excellent index, its undoubted value as a work 
of reference for students of colonial administration 
would be gravely compromised 
The book, which extends to some noo pages, after 
discussing the resources of the Crown Cdonies, and 
British policy in connection with them, under the 
heads of national, colonial, and imperial, treats of the 
Colonial Office and the Colonial Governor, and there 
are chapters on law, labour, race, health, education, 
religion, agriculture, forestry, commerce, finance, 
transport, meteorology, imperial communications, 
fiscal system, expansion, defence, and the Crown 
There are seven appendices, of which two, namely 
Mr. Edward Manson’s memorandum on systems of 
law obtaining in the Crown Colonies, and a memor¬ 
andum on measures to be carried out for prevention 
of malarial fever In Mauritius, ore of special interest 
to students of Crown Colony administration, and, as 
already mentioned, there is an excellent index 
Withm the limits of a short review it is not possible 
to discuss more than one or two of the subjects with 
which the author deals, It must suffice to indicate 
the rest, and to say that (apart from a certain discur¬ 
siveness and from the otW drawbacks to which we 
have felt bound to direct attention), the student of 
problems of Crown Colony administration will find 
much in the various chapters to reward his Industry 
and to satisfy his curiosity To the readers of Nature 
the chapters on agriculture and on forestry, the 
chapter on meteorology, and the two chapters on 
health, will probably be of the greater interest than 
the others The description of the work of the Im- 
p^al Dqmrtinent of A^culture in the West Indies, 
vdiich lUw done so much dunng the last ten years 
ttoWards helping to restore the prospenty of the West 
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Indian Colonies is interesting, the sketch of the pro¬ 
gress of agriculture in Ceylon is uistnictive, and the 
chapter on forestry shows of what vital Importance 
are conservation of forests and reafTorcstatitM], and 
how much remains to be done in that regard. The 
chapter on meteorology is practically confined to an 
account, interesting so far as it goes, of the work 
done under the auspices of Dr Meldrum at the Mauri¬ 
tius Observatory. The most interesting chapters of 
all are the chapters on Health " Qnly those who 
have lived In unhealthy climates can fully realise of 
what vital importance it is to the progress of a com¬ 
munity that effectual means should be found for com¬ 
bating the diseases which in so many of the most 
fertile of the British Dominions beyond the seas have 
so hampered what Sir Charles Bruce well calls the 
** agencies of beneficjal occupation '*—^industry, com¬ 
merce, military and naval defence, and good 
government—and how dependent those agencies 
are on the preservation of health against tropical 
diseases In this field of later years science 
has rendered yeoman service to the State, 
and to the pioneers of civilisation and prth 
gress in the tropical and subtropical dependencies of 
the Crown, and, indeed, throughout the world 
Malaria is no longer an elusive bogey, yellow fever 
has lost much of its terrors, even plague and cholera, 
in communities which have been brought to under¬ 
stand the value and necessity of the precautionary 
measures prescribed by science, can be successfully 
combated and brought under control 
Yellow fever has been practically banished from its 
hot-bed, Havana The isthmus of Panama, which is 
credited with having killed one workman for every 
sleeper of the Panama Railway, is no longer a par¬ 
ticularly risky place of residence Our garrison and 
fleet at Malta no longer suffer from Malta fever 
Ismailia, formerly a hot-bed of malaria, has been 
rendered perfectly healthy The dreaded sleeping sick¬ 
ness, although no absolute cure has yet been found 
for it, has, in Uganda, at all events, been brought 
under control It is unnecessary to multiply in¬ 
stances And apart from what has been done in the 
matter of prevention and curs of diseases which 
affect mankind, the labours of the bacterii^ogist, 
protozoologist, entomologist, and helminthologist 
have contributed in no small degree to the progress 
and prosperity of the tropical and subtropical 
colonies This has been done by discovering and trac¬ 
ing the life-history and development of the lower forms 
of life which are the cause of many of the fatal diseases 
to which stock, especially In tropical and subtropical 
lands, are subject, in tracing out the means by which 
they are communicated, and the Iife-history of their 
^.transmitters, or intermediate hosts, in devising pre¬ 
ventive measures, and preparing vaccines or serums, 
and searching for and discovering drugs which act 
as prophylactics or as cures 
The two branches of scientific inquiry— as regards 
human disease, and as regards diseases of ammalsr— 
are, indeed, to a great extent interdependent The 
diRoovery of the trypanosome of nagana in cattle and 
of its transmission by Glossina morsitans may be said 
i to have pointed to the discovery of the transmission 
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of the trypanosome of sleeping sickness to man by 
G pal pahs The discovery that the trypanosome of 
slriping sickness persists and grows in G palpalts 
is akin to the discovery of the development of the 
malaria parasite In the anopheles The discovery of 
the transmission of the piroplasma of Texas fever, 
of East Coast fever, and of “ biliary fever " in stock, 
by means of ticks, pointed the way to the discovery 
of the transmission by ticks to man of the spirillum 
of relapsing: fever There may be some reason to 
hope that the exhaustive investigation of the causes 
of grouse disease which is now in progress may pos¬ 
sibly lead to a better understanding of the causes of 
appendicitis in the human subject Many similar 
instances might be mentioned But this is not ihe 
place for nn essay on the recent history of bacterio* 
logy 

Much vt n.mains to be done The cause of and 
specific nmedv for hlaikuatcr fever, that scourge of 
tropical Africa, is still to seek An effectual remedy 
for sleeping sickness still makes itself desired 
1 pprosv still baffles the investigator No cure for 
bilhar/i i has \et been found Prophylaxis for horse- 
sickness cimongst horses, hitherto baffled by haemo¬ 
lysis, h IS still to be discovered (For mules a fairly 
satisfactory prophylactic has been found ) Piroplasma, 
for which, in dogs, a specific cure has been discovered, 
in horses and cattle still presents an unsolved 
problem 

But Ihi future is full of hope Such great strides 
in ndv incL have been made during the last few years 
that no difficulty seems, to the inveshgalor, to be 
insuperable Perhaps the most interesting of the 
later developments is the discovery of a senes of facts 
which point to the probability of the ternbly fatal 
fever, hitherto called malaria, on the west coast of 
Africa, bting really a form of yellow fever This 
matter is now, or is shortly, about to be brought under 
exhaustive investigation, and should the probability 
turn out to be i reality, the adoption on the Coast of 
precautions similar to those which have proved so 
successful on the isthmus of Panama should render 
the Gold Const as healthy as Barbados Small 
wonder that an influentially signed address has been 
sent to the Memorial Committee, suggesting that the 
name of our beloved Sovereign, (he late King Edward 
the Seventh, cannot be better commemorated then by 
a liberal endowment of the schools of tropical medi¬ 
cine, which in these later years have done so much 
for the promotion of bacteriological research and the 
prophvlaxis and cure of tropical diseases, both m 
the United Kingdom and in the British Dominions 
beyond the seas 


THE MICROSCOPE AS AN OPTICAL 
INSTRUMENT 

Mtcfoscfipy The Construction, Theory, and Use of 
the Microscope By £ J Spitta Second edition 
Pp xxii + 502 + xvl plates, (London J Murray, 
19* Price 135 6 i net, 

views expressed in the previous notice of this 
work which appeared in Nature (February 6, 
1908) wxiuld appear to have been amply borne out in 
the welcome accorded to it by the public, since a 
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second edition has already become necessary Continued 
use of the volume as a book of reference has thoroughly 
am firmed the original opinion formed as to its 
value for the purposes of the practical microscopist 
While much more limited in scope than the classical 
w'ork of Carpenter and Dallinger, being restricted to 
the consideration of the microscope as an optical in¬ 
strument, It has from this point of view already largely 
superseded the older work Dr Spitta is fortunate, 
too, in having obtained, in dealing with the more 
theoretical portions of the subject, the assistance of 
Mr Conrady, whose excellent mathematical know¬ 
ledge has helped to keep the book free from any of 
the remarkable theones in connection with the micro¬ 
scope which have been put forward in recent years, 
and have even found acceptance from some skilled 
practical microscopists 

One of the features of the first edition of the book 


was that it was well up-to-date in the account given 
of present-diy microscopes and microscope construc¬ 
tion and accessories There was thus the less neces¬ 
sity for changes m a new edition appearing after such 
a comparatively short interval Ncverthilcss, besides 
the one or two more important additions of which 
mention is made below, advantage has been taken of 
the opportunity offered to include some of the most 
recent work Old illustrations of microscopes by pro¬ 
minent makers have been rejilaced by others of the 
newest types, and descriptions of novel accessory 
apparatus arc given We note that the name of the 
Spencer I-Ains Co , of Buffalo, N Y , now appears for 
the first time, their strind ft>r critical work ^ing fully 
illustrated, and attention is directed to their one-sixth 
objective with specially long working distance (i mm ) 
A new sixth by Watson and Sons, and one by 
Reichert, wnth extra long working distance, arc also 
mention!^ Illustrations of newer models by Zeiss, 
Beck, and Watson take the place of those previously 
given, and some forms of museum microscopes, with 
mechanical contrivances for bringing a senes of slides 
successively into the field or view, are now desenbed 
Among additional accessory apparatus may be men¬ 
tioned the simple fonn of aportometer devised by Mr 
h J Cheshire, new illuminators, especially the con¬ 
venient immature arc lamp by Lcit2, Mr J W 
G<irdon’s lamp with glass-rod li^t collector, and Mr 
J E Barnard’s mcrcury-vapour lamp for micr<^ 
scopists—very convenient, with screens, for obtaining 
monochromatic light, a new auxiliary stage by Watson 
apd Sons, forms of gauges for measuring the thickp 
nesses of cover glasses and slips, measuring oculars 
or eyepiece micronteters, and a simplified apparatus 
ar>l method of preparing metallurgical specimens for 
mi:roscopical examination llie last would appear to 
be\outside the limits of the work, which does not deal 
will the extensive subject of the preparation of 
imens We have noted also a number of changes 
*ie text, whether by way of omission of unnecessary 
ter, or additions to render explanations clearer 
. interesting that Dr Spitta appears finally to have 
le to the conclusion, with reference to the “black 
and “white dot” effects in pleurosigma, that 
^ tf e better the combination (objective) the better the 
rendering of the black dot effect, no matter the appear- 
ame, within reasonable limits, of the white one." 
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We would remark also that in his chapter on the 
“Theories of Microscopical Vision,'* Mr Conrndy ucIiIk 
a few paragraphs giving a short account of the con¬ 
nection between N A and the vision of minute 
objects of dimensions below the resolution limit, 
whether Kelf-luininous or opaque 
The more ini|>ortaiit ndditlonn are those which deal 
with the extension of dark ground illumination to 
high powers, and the description of Sledentopf’s 
opparatus for viewing ultra-microscopic particles 
Dark ground illumination at high powers is obtained 
by the use of a condenser nr illuminator of spccfal t\pe, 
which brings the light, usually with the aid of side 
reflection, to a focus on the specimen at it very ohlique 
angle Tvpos of such condensers by lx it/, Zeiss, ind 
Beck are desenbe^, and the method will no doubt be 
of lvalue to the bacteriologist 

The Siedontopf method for illuminating ultri-nncro- 
sonpic particles is well known The subject pirbips 
lies outside th( range of the ordinary inicroscopist 
finally, It inn\ be inriiHoned that the nircadv t xrel- 
lent siTies of jiholoinicrogrnphs h k been extendi d b\ 
the introdm tion of four or five interesting photo¬ 
graphs of iinphqiU ura L iifortunatelv, m the top\ 
we h ive seen, tlie printers have made the misr ik( of 
printing iht di m riptive text on the wrong sidi of the 
thm i>a|>er stpiriting the plates, with the result of 
making it somewhat difiicuU to read 

GEOMETRY OF SURF ICES 
A Treatise on the Geometry of Surfaces By A B 
Bas>sct, b R S Pp XVH-291 (Cambridge 
Heighten Bell and Co , Ixindon (j IkII and Sons 
1910) Price loi 6 d 

CCOKDINO to his prcf.ace, Mr Basset intends 
this book to supply a want in English works on 
solid geometry, n inielv, nn adequate account ol sur¬ 
faces t>ther ih ui qviadncs, the existing gap being due 
to the fact ihit Salmon’s ‘(jenniolrv of Fhn-t 
Dimensions “ is now out of print 
Ihe greater p irt of (he book seems to be dtyoUxl 
to a detailed ex iimnation of the various types of 
Singularities which can occur in surfaces of order not 
higher th in the fourth, such a lengthy invcstig ition 
cannot bo projarly criticised except it the cost of 
great 1 ibour But, for reasons given below, it is 
doubtful if the method adopted for resolving higher 
singularities is really sufficient to do all that is 
claimed by the author 

It is not altogether clear, either, for what class of 
readers the book is intended, the greater part of the 
results will interest none but specialists m geometry 
And one may imagine that such specialists might he 
tempted to ask why the analvtical machinery is 
developed purely from nietncol definitions, when the 
properties to be established are mainly projective (or 
des^ptive) in character Thus, reciprocation seems 
always to refer to a sphere, and homogeneous co~ 
ordinates are defined (§3) only an perpendiculars on 
the faces of a tetrahedron It is not quite easy to 
•ee how Mr. Basset would justify the use of co¬ 
ordinates such as 3c + fy, #-iy, on the last *definjtion 
However, there is probably a wider circle of readers, 
SK>t claiming to be geometrical specialists, who would 
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take an Intelligent interest in in account of the pro 
pertiCK of cubic and quartiL lurves and surfaces, and 
particularly in results which are related to work in 
other subjects Such readers might also find it use* 
ful to have information as to yarious models available 
for the illustration of the shapes of the figures, doubt¬ 
less the expert geometer disdains these mental 
crutches, and relies on his powers of intuition. But 
those of us who confess to finding it difficult to 
visualise surfaces from thtir equations, arc able to 
point to geometrical experts who have been led to 
unexpected results by the considenition of models, one 
n(*ed only mention Kuinnier**! modtl of the surf icx of 
centres of an ellipsoid (Salmon, ‘tieometrv of Throe 
IMmcnsmns,' p 27and nenrici’s models of mov¬ 
able hyperboloids Even expert analysts mav make 
slips in their work, and may find (KcasionalK some 
difficulty 111 detecting such slips, while an examination 
of a diagram or model will often indicate the mist.ike 
at once \n illustration mu bo driwn from Mr 
Basset’s statement (§142) th it the cirtles of 
cury'.iture at the ends of the minor ixis of .an ellipse 
can mtiTsoct at points which lie on the circles of 
curvature at the ends of the m vjw axis, a moment's 
glance at n figure will show tliat the former circles 
lie wholly outside, the latter wholly inside the ellipse, 
for all vnluts of the eccentncitv 

Those who wish for an introductory .account of the 
simpler properties of cubic and quartic cur\cs will 
find Mr Basset’s provision for them rather si inty 
His theorems (ind proofs) occupy but liltb more space 
than the suminar> (of results only) given in Pascal’s 
‘ Reperiorio," t n (ist edition), and ‘%omc of Pascal’s 
rcfcrencts are omitted from the list (tor lubic curies) 
given on p 100 A gfxxl de.al of light would Ih 
thrown on the classification of quarries of the first 
species by a reference lo the Svlvester-Winrsiriss 
method of invariant factors The same method 
would prove useful in Inndling ciclidis (quartR sur¬ 
faces), and kading up to Harhnux’s pentasphe ric il 
ccxirdinates, as Darboux’s rooidinitts arc not intnv 
duced at all, Mr B isset is un iblc lo provt (hit 
confocal rvclides cut orthogonally, and various other 
theorems given in Salmon’s ntcouiit of cyihdts ha\c 
to b( omitted also 

Nor will the inquirer after the irrangiment of tin 
twenty-seven lines on a cubic surf ite f iri much better 
Mr Bnsfict gives half a page to pn>\ing their exist¬ 
ence, and that of forty-five triple tangent-pLants, but 
he has no illustration to give us of even the simplest 
example of a douhle-six DetmU of the singularities 
of the twenty-three different types of cubic surfaces 
are enumerated, but we are not told th it, sji\ the 
cubic with a nodal line (of the first kind) can be 
illustrated by the familiar cvhndrmd models of whuh 
arc amongst the commonest examples of rulcil skew 
surfaces 

The reiK>Iution of compound singul inties (chapters 
IV and V ) Is discushed first for the c isi of plane 
curves, the method appe.irs in all cases to rest on the 
assumption (see, for instanci, §165) that the most 
general singularity of order ^ p can be found on a curve 

> Wo have not bucuboM In fiodlng ■ orvclio crffiniiion of what Mr Roipci 
m«ona by thu lorm h would »rm to ^ a lingblar point with / langcntA 
(lorao or all of wbkh may colnddcX 
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of degree ^+1 But. even for ^1=2, there ss at least 
one compound singulanty not to be found on a cubic 
curve, this is the cusp of the second kind, the first 
compound singularity resolved by Cayley And readers 
familiar with such investigations as those of Zeuthen 
(“ Math Annalen,’* Bd x), or Jordan (‘ Cours 
d'Analyse," t 1 , chapter v), will recall that it is often 
necessary to go to terms of quite high order before we 
can obtain the precise equivalents of any given singu¬ 
lanty It is therefore open to question whether Mr 
Basset's cases really Include all types of singulanty, 
even for plane curves, and, in the case of surfaces, 
the method adopted is similar (see. for instance, 
§§194. 196), NO that It IS apparently subject to the 
same kind of objection 

Readers of Mr Basset's "Treatise on Cubic and 
Quartic Curves " will recollect his fertility in the in¬ 
vention of new terms, such ait anautotomte, apert- 
graphic endodromic, and so on We miss the last 
pair of words in the present book, but auMomte and 
anautoiownc are to be found on ne.irly every page, 
and occasionally new phrases, such as tYxiaeitc, qmn* 
tarfii . nodotangenital The question as to whether 
attioiomte is a suitable term for a surface having a 
conical point, must be left to experts to settle, but 
to an ordinary reader like the present reviewer, the 
word rnihcr suggests a nodal line or cur\e on the sur¬ 
face However this may be, the addition of an index, 
so that the definitions could easily be looked up, would 
be an advantage to the general reader not specially 
familiar with Mr Basset's terminology 
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IMhRIClN MEA 7 I^<>PECTIO^ 

Aittcrtcan Meat and its Influence upon the Public 
IJialth By Dr Albert Leffingwcll Pp xii + ao8 
(London George Bell and Sons, 1910) Price 
V 6d net 

LKING the oaih period of the >enr 190O the 
world was startled by revolting disclosures con¬ 
cerning the stockvards and great packing houses of 
Chicago, and the conditions wdiich were then described 
Ob prevalent were certainlv a menace to the public 
heilth Since then the general public in America 
and England have been under the impression that per¬ 
manent and satisfactory reforms have been instituted, 
which have led lo the rectification of the abuses then 
disclosed But the writer of this work, while con¬ 
ceding that certain improvements have been made, 
finds a great deal to take exception to with reference 
to the quality of the meat which is produced both for 
home consumption and export purposes He brings 
forward certain facts which indicate that laws passed 
III 1906 for the protecnon of the public health have 
been so construed and perfunctorily administered that 
in some most important particulars the Federal Jn- 
spectiog of meat leaves much to be desired 

Ihis tendency to favour a lax construction of the 
law is^lleged to be perceptible in many directions 
Con. lord, for an example In the regulations of 
J9o6.\vhlch were passed immediately after the outcrv 
in that year, it is stated that no animals dying before 
slaughter coukl be brought into any establishment fpr 
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rendering It was intended by this reguladoit to keep 
suspected carcases away from the tanks where lafd 
is renda'ed, yet in barely two years' time (April, 1908) 
another regulation was framed which made this pro¬ 
hibition dependent upon the will of an official Again, 
in the 1906 regulations, extracts of meat were m- 
cluded whh other meat-food products which were sub¬ 
ject to the examinations required by law, yet a subse¬ 
quent amendment to these regulations exempts these 
products from meeting the general requirements 

Ihe author produces statistics of the number of post¬ 
mortem inspections made of carcases condemned 
(both in part and in whole) among cattle and hogs 
for the years 1907 and 1908 respectively, and certainly 
the statistics of the latter year indicate a marked 
reduction of the amount of flesh condemned 

We ore also informed that the Department of Agri¬ 
culture has abandoned altogether the microscopic 
examination of pork for the detection of tnchince, 
and the author observes that the American Govern¬ 
ment now throws the responsibility of contracting this 
disease solely upon the consumer, if the food should 
not be thoroughly cooked Furthermore, a regulaticm 
of 1906 required that carcases showing generalised 
inflammation of the lung, pleura, intestines, peri¬ 
toneum, or uterus, whether in acute or chronic form, 
should be condemned, but in igoS this was amended 
so as to deal only with acute inflammatory conditions 

In a popular work with a mission of this nature one 
naturally seeks for evidence as to whetbtn* the writer 
IS fair* reasonable, and broad-nunded—or otherwise 
The charges placed before the reader in this work are 
independent of personal attestation, and they rest 
entirely upon official documents The writer, however, 
expresses somewhat exaggerated views of the neces¬ 
sity for the condemnation of the whole of a carcase 
in which there is but stnetiv localised evidence of 
tuberculosis malignant disease, &c In no country in 
the world is this the practice, and the best scientific 
opinion would be opposed to the necessity for the 
enormous waste of good flesh which would result, 
although one cannot but sympathise with the senti¬ 
mental objection to eating the flesh of a diseased 
animal 

It IS a well-w'nttcn and readable book, and Its perusal 
leaves the impression that the meat inspection of the 
United States is far from satisfactory, and that much 
of what the wntcr says in adverse criticism of it is 
justifled There appears to be no doubt whatever that 
since the passing of the Pure Food Law, regulations 
governing meat inspection have been issued which, in 
a numl^r of instances, considerably reduced the 
stringency and efficiency of the 1906 regulations 

The writer looks to foreign lands, and chiefly to 
England, for the remedy He points out that the Eng¬ 
lish people are vast consumers of Amencan meat and 
meat products, and he asks whether the meat and 
meat products packed in tins and exported are Ukely 
to be derived from the best of that whidi passes 
muster He hopes and believes that by the -practical 
expression of pubhc sentiment which will result in 
the lessened demand for such meat, in England and 
America, the evils will eventually be remedi^. 

In conclusion, it should be stated that the writer 
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U one who advocntee “ an emancipation from the en- 
flavement of the Klau^terhouse, with aU its evils*', 
and that he holds the view "that the butchery of 
animala citlsts to-day solely because we domiind the 
victum VVe have mhented the custom from bar¬ 
barism; there can be no doubt but that it will be 
discarded altogether by the higher clYiiisatfon of the 
future race " 


1 H£ CHEMICIL ANALYSIS Ob IRON 1 AD 
STEEL 

Dfe Untersuchungs^Methifden des Etsens und Stahls 
By Dr A Rudtsille Pp 39S + 3tvi plates (Bern 
Max Drcschel, 1910) Price 11 marks 
HE title of this book is somewhat misleading 
suggests a survey of the various methods 
used In the experimental investigation of iron ^nd 
steel In reality it is confined to one, vix , the 
chemical analysis of the constituents 
In hts preface the author states that the ana1>sis 
of iron and steel is one of the most difficult problems 
in analytical chemistry, and that his object has been 
to give a critical summary of the methods used in 
estimaUng each constituent, with a view to indicating 
which are the most trustworthy His book cert nnlv 
gives a singularly complete occount of the details of 
the methods which have been employed in the last 
fifty years But it Is only here and there that any 
attempt is made to compare the limits of accuracy 
of comparable proct ssea A technical chemist wishing 
to estimate, say, phosphorus in a given steel to a 
certain degree of accuracy, would have considerable 
difficulty in making his choice from this book R ipid 
methods are now the order of the dav, and the works 
chemist has to .idopt the quickest, consistent with the 
necessary degree of accuracy It is a pity that the 
author has not borne this in mind more than he 
appears to have done 

As IS only to be expected, by far the greater part 
of the book deals with the estimation of carbon, 
manganese, sulphur, phosphorus, and silicon, elements 
the percentage of which is demanded in all specifica¬ 
tions where chemical analysis is included In view 
of the detail In which carbm is treated it is surpris¬ 
ing to find that no difTerentiation is attempted between 
"carbide carbon" and "hardening carin’* in the 
estimation of “combined carbon," although this 1$ a 
point of considerable importance Moreover, there is 
no reference to the so-called "missmg carbon " 

The "alloy" steels containing special elements, eg 
chromium, tungsten, molybdenum, nickel, vanadium, 
&c , are well treated, and complete methods are given 
for various combinations likely to be met in technical 
praotice There is, however, no mention of uranium, 
a modem constituent in the armour-plates of more 
than one navy 

It is significant of the neglect of the influence of 
goaes In iron and steel that the survey of all the 
methods of estimation occupies only nine in a book 
of 380 pages. For oxygen only one trustworthy 
method appears to be known Nitrogen has fared 
tooMnvfaat better There is only a scanty reference 
to carbon monoxide and none to hydrogen and carbon 
dioxide Modem metHlTogrsphlcal research is insist- 
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mg on the Importance of the effect, particularly of 
oxygen and nitrogen, on the properties of iron and 
its alloys. For many 3 ears the pernicious influence 
of phosphorus has been recognised It is now coming 
to be admitted that nitrogen may be anything be¬ 
tween five and ten limes ns harmful As yet no 
specifications require the estimation of the gaseous 
constituents in steel The di) is probably not far 
distant when this will be demanded 
The microscopic investigation of steels has led to 
another demand, mz , for a knowledge of lune the 
various constituents exist in the metal The present 
method of returning them as though thev existed as 
such IS entirely misleading In the majority 

of cases th^y are combined. Some arc segre¬ 
gated as special constituents, others are dis¬ 
solved in the main bulk of the metal It is just 
here that the present methods of chemical analysis 
are woefully weak, indeed, the researches of Carnot 
and Goutal stand almost alone as a praisew'orthy 
attempt to obtain information nn these matters If 
the author, when he tomes to prepare a second edition 
of his book, will include a chapter dealing with the 
methods that have thrown light on the chemical con¬ 
stitution as distinct from the rout post tin it of steels this 
wilt add considerably to the value of nn ilreadv useful 
and trustworthy handbook 

H C H Carpenter 

THE PSYCHOLOGY OF sCIE\ribIC INQLIRY 
Efkenntnistheoreitsche Grnndzusie der Naturwtssert- 
schaften und thre Beziehungeti zum Getsteslebcn der 
Gegtnwart By Paul Volkmann Pp xxui + 454 
Second, completely revised, and enlarged edition 
(Leipzig and Berlin B G leubner, 1910 ) Price 
6 marks 

HE second edition of this work (originally pub¬ 
lished in 1896) appears as the ninth volume of 
"Wissenschaft und Hypothese," a series which takes 
Its name from its first number—a translation of Poin- 
car6*8 well-known essa> The author has adopted, 
both in the subject-matter and the mode of exposi¬ 
tion, numerous changes that arc intended to fit the 
bode for Its new rdle In particular he has sought, 
by avoiding unnecessary technicalities and bv the 
multiplication of examples from the histor} of science, 
to make his work useful and interesting to the U\- 
man There is no doubt that he has succeeded The 
boefe in its present form, though not comparable in 
brilliance or charm wldi the name-volume of the 
series, irives on the whole a sound and lucid treat¬ 
ment of the matters with which it deals Its chief 
wreakness is a certain lack of architectural unity and 
clearness of plan 

The author's general problem is to exhibit the 
development of science as a psychological rather than 
a logical process, the result of continued reaction 
between objective reality and Investigating minds 
This reaction is conditioned by certain postulates, such 
as the postulate of congruence between the logical 
necessities of abstract thought and the phenomena 
which express physical " law " Also it fdlow'R uni¬ 
versally the same • general courser described bv the 
terms induction and deduction, isolation and super- 
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position, &c Hut the details of the scientific process, 
and a)nsequtntl> its results, are a function of the 
nniul of Iht investigator, as well as of the "facts** 
iiu* siifjated Thus there arc well-defined — 
Ls^pttinllv national t>pcs—of scientihc interpretation, 
corresponding to t)pical dilTerences upon the subjcc- 
li\< side of the epistemological nlation It follows 
til It an inquiri into the scientific prwss, to be fruit¬ 
ful, must be b'lsed upon a study of its concrete nnni- 
festations in hislorv 

1 his principU IS applieil m the chapurs that mike 
up tht gro Iter part of Herr Volkmann’s book The 
list third IS devoted to in anihsis of tlie influcnie of 
Hcientific thought and disco\cr\ u\yon the gencr il in- 
tellectiMl hfe of our time, as represented in its 
philosophy, Its views on cduC/ition, &c A Irngthv 
iippendix consists of i reprint of two papers, one i 
iriticism of Newton’s methods in the ' Principi i," 
the other i critical compurisiw between tin funda¬ 
mental idfns of Newton's mechanics and the lUer- 
natuc CiHicqits proposed by Hert^ 

OUR BOOK SHELF 

Phoii irrnuis flf ihc tear iqio Tvptcal Fhotographii. 
Pti lures Ki produced and CrtluiKed Edited b\ 
fl S Ward Pp 160 (lanidon (i Kouiledge 
ind Sons, ltd. Daw barn and VVird, ltd , Ntw 
\LHk rennant and U ircl, 1910) Price, p»iptr 
io\(r 2^ t)d lut , cloth lover, \\ (xi mt 
It is Mry useful ind helpful to the pliotogr.iphir to 
have under one cover 1 tv picul set of thi jihotogriphs 
of the >cnr with attendant criticisms of each It is 
tspmiilh vnUinble to those who have not had th( 
opportiinitv of studving the originals for themselves 
I his innunl slmukl thin fore bt appreciited b\ a gnat 
numlnr of workers, ind thf one lunv issucxl is a 
worth! follower of the former publKMtions In the 
lolleclion hen submitted the |)hotogriphs have been 
chosen from nn enormous numbir, and the selection, 
IS wt ire told, his been made h\ one ‘who has had 
exceptional ojiportuintv of considering the world’s out¬ 
put for a quarter of 1 century *' 

Thu vear the book h is been increased bv the addi¬ 
tion of eight pages of plates, reproduced bv the threc- 
lolour process from originals bv the ihrei-colour car¬ 
bon method, as well is bv the luwir single exposure 
procews on nutochrome, ITi imes, and dioptichrome 
plitis While the editor points out that these pro¬ 
cesses and their reproductions ire not vet at the 
"ideal * stage of natural colour photography, they vet 
afford examples of the expression of irtistic indi- 
vidualitv The book, is usual is of an inti rnational 
character exhibiting photographs bv Continental, 
Colonuil, and American workirs It contains fortv- 
eight Prigcs of letterpress and i6r repniductions m 
monochrome and ileven in colours 

The "Cade" School Garden and Nature Noie-Book 
Edited by G Uwi* Pp qG (I-ondon H Mar¬ 
shall and Son^ n d ) Price qd 
This little note-book is intended to help the scholar 
and the teacher in systematising the work and the 
observations in the school garden Unless n careful 
record is kept, the full educational value of many of 
the observations cannot be obtained, but there may 
be soAp difficulty In keeping the records in such a 
wi 4 tftt they shall be readily accessible This diffi- 
cuUv 18 obviated in the present book The mam part 
of It 19 divided into twelve parts, ope for each month, 
each consisting of five pages On the first are a few 
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reminders for the month, showing what should be 
done in the fruit, flower, and vegetable gardens, what 
the animals and birds ore dedng, and what to look for 
in wild plant-life The next two pages are for a 
record of work done in the garden, the fourth is ruled 
up for meteorological chservations, but as only four¬ 
teen entries can be made it is ckur that daily readings 
are not contemplated l^c last page Is for nature 
observations At the end of the book are pages 
for crop records, for temperature and rainfall 
charts—one for atmospheric pressure might usefully 
have been added—^nnd for profit und^loss account 
1 he mechanical labour of keeping^' observations Is 
thus reduced to a minimum, and at the same time 
the record can nlwnvs be trnc^ back if necessary 
Only those who have attempted to get together class 
records can realise entirely what a saving of time 
and trouble this means 

One or two points in the introductory pages want 
alteration A loam is not “a soil composed of equal 
parts of clav and sand " It is not only unnecessary, 
but undesirable, to give the name " sufpotidc " to the 
definite and well-known sulphide of potassium wash, 
if the scholar or teacher looked In the index of a 
standard gardening book he would hnrdh' be likely 
to see the word mentioned The author rerotumends 
the injection of caHmn bisulphide into the soil to kill 
the tarvie of the click beetle (wirewoims), this is 
hardly a schofil operation even if it w^ere ofTeclive, and 
the ovidonce on this ooint is bv no means dear But 
apart from thrso little noints the book is very useful, 
and can be commended for class purposes 

Hafidbnch der vergUit henden Phvsiologic Edited 
by Hans Wintcrstcin Band 11 , Ersit Halfte 
Neunte 1 eifcrung Ph^siologie des StofTwechsels, 
Physiologic des Zeugung Pp Bki-oHo Band iii 
/weite lialfto Zthnte Lieferung Physiologie der 
hnergipprodukiiun Phvsmlogie dtr Fomi Pp 161- 
-^20 (Jena Gusfav Fischer, 1910) Price per 
fasciculus 5 marks 

WiiKN the earlier fasciculi of this ambitious work 
apiieared, we noted the gi neral chanictt rs and aims 
of the undertaking Ihe ninth fasciculus contains a 
continuation of Prof W Biedermann’s <irticlc on 
nutrition in tho different classes of the world ot life, 
but the article in question is not vet concluded Each 
group IS considered in detail, ancf the outcome will be 
ri most valuable work of reference, and contains a 
mine, not onl> of information, but of references to 
original rcbearchcs The bibliographical notices relat¬ 
ing to digestion ind nutrition in the insects and 
mvnapods alone number 247 

The tenth fasciculus is a portion of the third volume, 
which deals with quite different subjects No doubt it 
IS a convenience to the editor to print the bits as they 
are readv, though it is a little? ainfusing to the reader 
It contains portions of two articles, the first is the 
conclusion of an article on the production of elec- 
tricitv' in animals and plants, bv Prof S Garten, 
rind the second the commencement of nn article by 
Prof Ernst Mangold, on the production of light in 
living things, especialK in anima’s The two articles 
manifest the same thoroughness of treatment notice¬ 
able in the previous fasciculi, and w^e congratulate the 
editor on having seevu-ed the service of collaborators 
who are all actuated by the same high ideals 

Guide to the Bnhsh lertebrates Exhibited m the 
Department of Zoology, Bntish Museum (NafaroZ 
History) Pp vji+J2j. with a plan and 26 illus¬ 
trations. (1-ondon Printed' bv order of the 
Trustees of the Bntish Museum, 1910) Price is 
This guide contains a concise account of the British 
vertebrates other than the turtles and manne fishes. 
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^hich are altopi^ther omitted, and the Cetacea, of 
\%htch only a list is given* Ihe seventy-five species 
of nnnnimaU are deaK with m an interesting manner, 
references being made to their habitat, food, care of 
>oung, change of coat, hibernation, A.c Ihe com¬ 
mon and Latin name of each species is given, and 
ue are glad to note that where the Latin name his 
recently been changed the older and more familiar 
designation has aUo been added Ihc lur^e number 
(442) of birds in the British list necessarily means 
that each can receive onI\ coinparativelv short notice 
In the space available, nevertheless, a large amount 
of interesting information is packed into the twenty 
p iges devotra to this part of the subject The rcj>- 
tiles—three ‘^nnkos, the blind-worm, and two lizards— 
find the Amphibia, seven in number, are described, 
with notes on their distribution ind habits llie 
necount of the fishes, which is restricted to those 
occurring in fresh water also contains many interest¬ 
ing observations on their distribution, the distinctions 
beiw'cen allied spirits, spawning, Ac 

\n ippendix cont iins a full list of the sitecics of 
vertebrates, ollur ih in turtles and marine fishes 
which have been ncorded from the British area In 
the case of those birds which have oixurred not more 
than SIX times notes are added or references given to 
the n'cords of capture The illustrations, ibout half 
of which are rcprcKlucetl from photographs are g<xid 
and several irc of special exrellenct The volume 
forms a thoroughh sirvireiblc guidt to the colkition 

The Sca~Ktnffs q/ C retc Bv the R< v James B iikle 
Pp xiv + 274 (I ondoii A and C Black, 1910) 
Price 75 6d net 

As a compilation this work shows great diligence, it 
has evidentl) been written con antore, and Its iim is 
most praiseworthy, but it has no scientific v due 
We prefer to see (vuvres de vnlgarisatton of this kind 
written, when possible, liy the excavators themselves 
Ihis IS no doubt a counsel of perfection, they have 
usually too much to do to write popular botiks Rut 
111 anv case, such hooks should only be written by 
trained archaeologists with a first-hand knowledge of 
the subject and a personal acquaintance with CnU 
Itself Of these qualifications vve do not see much 
evidence in Mr Biiklc's work, which, after the pub¬ 
lication of the lKK)ks of Mrs Hawes (a Cretan excava¬ 
tor) and Prof Burrows, stojms scarcelv needed 

Ptnro (Brook’s patent) (W J Brooks and Co , 
Letch Worth, Herts ) Price per twelve yards 

Tins device consists of a thin metal tape, from which 
fine steel points projtct at intervals of about four inches 
It Is intended to be used by draughtsmen as a substi¬ 
tute for drawing-pins, and also for attaching canvas, 
posters, fabrics, itc , continuously along the edges 
The contrivance does not seem to us likelv to be gencr- 
nlly adopted, but there are special circumstances under 
which It might be found very serviceable 

Teachers* Notes on iVo/Mfc-Sfudv Plants and Animate 
Fp viii + 233 (london Dlackie and Son, Ltd, 
n d) Price i$ 6d net 

This re-issue of an old work will not commend itself 
to teachers who desire to make the school study of 
science a training in accurate observation, sunple 
reasoning, and precise expression The method of 
teaching, the haphazard arrangement of subjects, and 
the general absence of scientific treatment, all remind 
the reader of the discredited stvle of “object-lesson * 
common ton or fifteen >eHrs ago The compiler, 
whose name is withheld, does not appear to realise 
the necessity In the case of voung pupils for basing 
every lesson on plants upon specimens in the hands of 
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each child, and encouraging the childrtn to draw from 
the specimen rather than from the teocher’s black¬ 
board sketches 

The Scientists* Reference JiooL and Pocket Dtary 
for 1911 (Manchester J \\(joIIe>, Sons and Co, 
Ltd ) Price IS td , bound in morocco, ftd 
Is addition to a handy diary in which provision is 
made also fi>r memoranda and iddresscs, this pu^ 
Iication provides a very useful book of tabks and 
facts likely t4> be of ust' to workers in science, as well 
IS to students In vacw of its small price the com¬ 
bination IS likely to secure a wide popularity 

LETTERS TO THE EDITOR 

[7/10 Editor does not hold himself responsible for opinions 
expressed by hts correspondents Reither can he undertake 
to return, or io correspond wifh the writers of, rejected 
manusertpts intended for this or any other part o/Natuu 
So notice is taken of anonymous commumcaiions ] 

Hlitoiical Note i n Recalcacence 

The interesting rt^sumd of Prof Arnold’s British 
Asifociation paper on reenh scene*, whicJi appeared in 
Natikr for Di rianber i, cuntdins the following statement 
in the opening paragraph — 

“ In 1068 tho late Dr (iho (jop , IRS, distovcred the 
rocflksc*ent points now known as Ar^ and Ar,, and in 

1872 Prof W F BarrLit b R S , discovered the 
no^alcsccnt point Ar,, wbivh is now known as the carbon 
change point Prof Bnrrnll g ive tlie phenomena thi. 
gmcric title of * reculcBccnte, ’ by which thev have been 
known ever since “ 

As no little misapprehension exists on thin subject, it is 
desirable, ab a matter of hislorual steuraev, to state that 
Ur Gore did not discovir the phenomenon of recalescence, 
hut he was the first to obserit the remarkable niomentarv 
clongHtion of an iron wire during cooling from bright 
liuandescLnte, which imi>ori int observation subsequentlv 
Jed to the discovery of retulesn nte 
Owing to the great practhal import incc which recales- 
cence has assumed m the hardening and heat treatment 
of steel, It may perhaps be of interesi if 1 briefl) state 
the early history of tins discovery 

The Proceedings of the Roxnl Society for January aft. 
ift6c), contains a poper by Dr Gore which records the 
anomalous behaviour of cooling non above referred to— 
its sudden transient expansion nt a dull nxl heat This 
anomalous behaviour Dr Gore found was not shared bv 
other metals, and he states thit no reverse ofTcct was 
notued upon heating iron wire to intandeseenre * 

Some two years later, having to dnliver a lecture before 
ihe Royal Dublin Society on the “ Moti'cular Changes that 
accompany ihe Act of Magnetisation,** I was anxious to 
show Mr Gore's interesting disiover), as it appeared 
likely to be connected with the resumption of the mag¬ 
netic state in iron wlven cooling from a while heat in 
answer to my Inquiry Mr Gore kindiv furnished me with 
his apparatus, and as he said he had no further use for 
It 1 purchased it from him, and it is still in mj possession 
lo make the effect visible to a Urge audience a mirror 
was attached to the spindle which moved the index, and 
from it a ray of light was reflected to a distant scale 
Ihls device revealed the fact, oierlooked bv Dr Gore, that 
a small momentary contraction of the iron wire took place 
during its heating to incandescence, approximately at the 
same temperoturc at which the momentary elongation 
occurred in cooling* 

Dr Gore having Informed me, In a letter dated May, 

1873 that he was not pursuing his original observation 
and that the subject was quite op* n to fin>one 1 felt at 
liberty to continue the fnquir> Acrordingh, the follow¬ 
ing \enr, Dr Guthrie having kindly plared his laboratory 

I U fkcl MMH eiahtten month* s'ler hU origmnl oh ervaiim Dr Cor* 
PtoiM <n ■ paper pablbbed in th- Phi Mmf for Aeptemhrr iS 7 ofihfl itilia 
nr« bw) —" Tb« iron durint rooHns siiddenlv elonRstcd by dlminnUon 

of crhwioQ a *X>rr«ipomllng but revme phenomenon did moi oocar 
dndnv Ibe pronu of kentfm/r the wire. ’ 

. * Th*« mrtar* wm« reorelM at ihr T.ondon Tnet fii(i*>n a yeiir later, and a 

I ftill report of It )■ pabUshed In the Joomel of that 1 Mototloii. 
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at South Krn>ijigton at my an invpsljgation waa 

begun, which led to the discovery of rccahsccnie on 
September I3, 1673 On that date 1 noticed th it accom¬ 
panying the Oorc effect In cooling iron, and at the same 
critical temperature, a sudden reheating or afUr glow 
oemrred It wa^ more difficult to detect th* rpver(*e effect 
on heating, but a nioincnlury arrest of the ht ating 
appeared to occur at the critical t**mpcraturc Iht 
C huteller thermo-«Iftctnc pyrometer was unknown at that 
time, and I had to have recourse lo iin nr themioiriLUr, 
which showed that the after glow wa^ not an optical 
Illusion, but u real, though transient, accession of tempera¬ 
ture, due to a liberation of latent heat -ind not to surface 
oxidation of the iron, ns wus shown bj the recaloscence 
occurring ns strongly in in atmosphere of nitrog* n or other 
inert g<is as m air hurthermore, this effc^it ap|Man.d to 
synchronise with llic cntUal temperature at which iron 
lost on heating find regained on cooling its m ignetu 

f lower, nnd with the remarkable thermoelectric inversion 
n iron which Prof fait had then recently discovered 
I noticed, also, that a crepitation occurred in the iron at 
this temperature resembling the Pnge efTect on magnetising 
iron 

These nnd other observations were dosmbed, nnd the 
expenniints exhibited at tin British Assoclition meeting 
at Bradford a few wi^ks later, September, 1873 and the 
paper was pubUshed la the Philosophical Ma^aeine for 
December, 1873 ' An interesting discmsion on n'cilesctnce 
followed the reading of my paper, in which Prof Clerk 
Maxwell, Mr Herbert Spencer, Prof Core> Poster, and 
others took part Phis was reported in the local papers 
nt the time, and huppilv is preserved in a number of the 
now defunct Quarterly Journal of Setettee * 

Later on a British Association Committee wns appointed 
to report on the wlmte subject, Prof Cieo Fitzgerald 
being chairman and m>sp|f sec retar) Unfortunately, a 
long delay occurred In the publication of the report, partly 
owing to my removal to Dublin and the pressure of work 
in the chair to which I was appointed, meanwhile, the 
•ubject was greatly enriched by the researches of others, 
ospeciall) by M Osmond, who in 1880 made it the htnning 
point of his classical m\« stigaiions An interim report 
by the British AKSoriation Committee was, it is true, pub¬ 
lished, but 1 would spocially refer to the final lengthy 
report published in thi Proceedings of the British Associa¬ 
tion for 1890, which had the advantage of Prof Geo 
Fitzgerald’s cooperation, he hiving witnessed and 
corroborated some of the earlier f*xperimcnts described 
therein It is ihcrc shown that in ifl73 two rccilesccnt 
points were found, most markedlv In steel wire, “ the 
second and far stronger after glow being exacti) eomndent 
with the sudden elongation of steel wire during coohng ” 
(the Gore effect) As that report is easily accessible, I 
wdll not refer to the other observations it c'onriins Amid 
the largo literature on this sub'cct which has grown up 
attention should be dim ted to an excellent investigation 
by a Swede, l>r G b Svi-dalius on the “ Measurement 
of the Anomalous Changes in the Length and Temperature 
of Iron and Stenl during Recalescence ”, this Has com¬ 
municated by Prof Gimi bitzgerald to the Phtlosophtcal 
Magazine for August, 1898 

With regard to the allutroplc form of iron v^hich appears 
to be produced nt high tcmperniures--Osmund's $ iron— 
and the liberation of (he latent heat of illotropy during 
cooling causing recalesrem e, I ma> point out that Prof 
Tait, from his tlurmoelertne resenrehes, had been led to 
the conclusion, as stated m Ins Redo lecture In 1873 
"that iron becomes a difffrent metal on being rniK(^ 
above a red heat " But I believe Prof Geo Forbes 
woa the first to suggest nnd publish the fart that rernicii. 
cence might be due to the liberation of the Intent heat of 
I “On Gsfttln rensriubh IfohxnhrChsnffa occimnf id Iron Wh« si 

* ^ thaPyt Mmg , Dr Gor« wnito to 

m MSMosr«, in a TMUt doted Sdsksm, Dveambn- >t, i8ti Yournoir 
d hrn ig l is ^psche «b« teolcenlsr chsnra in iron. dcKnbd in th« PM 
hm pltt^m. npocUUy ths >iiddm dw 

du^s cwliF** ths suddon 
riUiTHl^darfaa hsodiw '' Psttbsimrs, whtn Sir RoUrts-Aostsa In s 
Imurebs^ (1w Asso^tto hi iRte iwds moofa ihs urns srror ss 

tlmt quotod si thn bsshnilng of lUs nocr, Dr Corn st ones wrote (o mo snd 
Us mst snpHte that ths dtscomy of rccalsmcs thimld bo 
MiriDiiiSQ to IibBs 
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on allotroplc form of iron WnUng to me upon my experi¬ 
ments on Apnl 18, 18741 he remarks —** It would follow 
that iron heated to an intense wbitte heat assumes on 
allotroplc form, and that at this temperature [of recaks- 
cence] when cooling It changes lo the other form and 
gives off latent heat ” 

In conclusion, let me congratulate Prof Arnold upon 
his investigations, extending over so many years, and the 
light he has thrown on the causes of the different phases 
of recalescence and the importance of the carbon chante 
point No doubt he is aw ire that M Svcdellus, in the 
paper referred to above, ilso experimented with electro¬ 
lytic iron Kcfirrmg to ihe expansion at the critical 
temperature, Svedi bus navb —** In a rod of electrol>tic 
iron the magnitude of the (xpanslon at D, decre iscd ver> 
rapidly with evorv nnfwed heming, and after the fiftieth 
heating no trace iithor of the cntuol point D or Dj coukl 
be discovered * , and he adds in a fo^note — * This con¬ 
firms the statement imde long ago bv Prof Barrett that 
m very pure iron the nnomalous contraction and expansion 
could be * washed out,' as it were, b) repeated heating 
and cooling " 1 do not know whether Prof Arnold has 
experimented with i verv low carbon " burnt iron to 
ascertain whether any recaloM.ent points remain in such 
iron VV F Barrbtt 

Kingstown, co Dublin, December 


Captain Cook Mamorlal 

UndSR the auspices of (he British Empire 1 eaguc, Q 
Very representative and influrntid committee has been 
formed to carry out the propobul made b\ Sir Joseph 
Camithers, K C M G , cx-Premipr of New South Wales, 
that a monument should b* ereitcd In London to the 
memory of Captain ( ouk, but 1 venture to ask is this 
the best way to honour the memory of the illustrious 
navigator^ Captain Cook \v is a great seaman, geo- 
grapilwr, and ethnologist, indn^d* he was one of the fore¬ 
most of the men of science of hls day As his life was 
devoted to discovery of various kinds, surelv the besi 
memorial to him would be lo establish a fund, aixiociated 
with his name, the interest of which should be devoted 
to the prosecution of invf stigutions ana 16 gous td thoM 
in which he spent hi» life ind met his death 

Cambridge, December 13 

A C Haddon 

Accuracy of Time on Mafnetoframa, 

I All greatly interested by Dr Krogness’s letter in 
Naturs <h December S directing attention to this matter 
We have been investigating this point for some time bv 
Interrupting both trace and base line m our \die magneto- 
graphs 

Wo find that, In general, if the times are taken from 
the base line we should actually get declination for about 
two minutes later, but horizontal force and vtrtlcal force 
for two minutes earlier The error is probably not con¬ 
stant, and so we have decided to interrupt the trace It 
may be of interest to sa> that we have been able to reduce 
the interruption to one minute, which corresponds lo 
i mm on tW paper George VV Walker 

The Observatorv, Fskdolemuir, Langholm, 
Dumfriesshire, December 19 


The Quadrantid Matcor Shower 

Ir the maximum of this meteor shower should occur 
when the earth is in the same petition with regard to the 
sun as was formerly the cose, it would take place in the 
daytime of Januanr 3, 1911, but this shower docs not seem 
Co have been sufficiently watched of late years to ascer¬ 
tain when the maximum now occurs There is, however, 
some reason to believe that it will not be until the even¬ 
ing of January 3, in which case, as there U no moonlight, 
It would be a very favourable opportunity for its obsei^op 
tion in this country As the maximum is of short durao 
tlofi it ought to be more extensively watched for annually 
than appears usually to be the case 

T W Backhouse. 

West Hendon House, Sunderland, December 13 
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ORIENTAl OR BUBONIC BLAGUE 

P LAGUE is an a«ute infective disease, an infectK)us 
fever, attacking man and some of the lower 
animals, and attended with a considerable mortality 
The symptoms in man develop within a few days of 
Infection, and consist of fever, headache, giddiness, 
weakness, with staggering gait, great prostration, and 
delirium In 75 per cent of the cases the lymphatic 

S ands in the groin, armpit, and other regions are 
flamed, infiltrated, and much enlarged, constituting 
the buboes," hence the name " bubonic plague * 
frequently given to the disease ^ In the remaining 
cases, the lungs may be primarily attacked, the " pneu¬ 
monic " form, or a severe blood infection may develop, 
the * septicemic variety , In both of these buboes are 
absent, or are a l.itc development if the patient lives 
Occnsionalh an eruption of pustules or carbuncles 
Appears on the skin, a phenomenon frequently men¬ 
tioned bv the older writers, and abscesses may form 
in the buboes Ihe bubonic form is hardly infectious 
or e\en contagious, but the pneumonic varie^ is 
highlv infectious, owing to tne presence of large 
numbers of the infective agent, the plague bacillus, in 
the expectoration from whi^ it is readily disseminated 
in the nir In some instances the patients do not 
appear particular]! ill, nnd are able to go about, 
though such cnsis are liable to sudden death from 
heart failure 

The micro-organism of plague was discovered Irtde- 
pendenth b\ Kitisato and by Yersin In 1894 It Is a 
btumpi rod-shaped organism or "bacillus," having 
rounded ends, and measuring ns n rule about 1/8000 
inch in length, nnd i/ifiooo Inch in breadth, but longer 
forms occur In smears made at an early stage of 
the diseaw from the buboes, eicpectoratlon or blood 
resjiectivelv In the three vaneHes, the bacilhis is jpre- 
«ent 111 enormous numbeni, and if the films arc statned 
with an aniline d}e, such as fuchsia, it tends to stain 
deeply -It the ends ("polar staining "), the centre being 
hardh stained at nil (sce‘'Pigs i and 2), this is a very 
characteristic appearance In older lesions peculiar, 
large rounded or ovoid "invdution" forms of the 
bacillus are met with The organism can be readilv 
cultivated in various media m the laboratory, it is 
npn-motile, ond does not spore, apd is readily destroyed 
bv heat (fM)° to 05° C for ten to fifteen nrfnutes), and 
bv disinfectants Ihe plague bactllus Is pathogenic 
for n number of animals, in addition‘Co man—the rat. 
mouse, gmnea-pig, rabbit, hare, ferret, ^t, <monkey, 
&c In the I nited States the gpoiMd aqulrrels are 
attacked 

A rmarkabh feature which has oharnotensed 
pla^e from the earliest rimes is the alternation of 
periods of widespread prevalence, "pandemics," with 
periods of quiescence nnd complete Intormission 
Thus, in the fourteenth centurv, In the course of three 
years, plague decimated the whole of Eurqie, with an 
estimated destruction of one-fourth of the population, 
Qppeanng in England as the black death • In the 
fifteenth, sixteenth, and seventeenth centuries there 
were frequent outbreaks in Europe, Asia, and Africa, 
more or less limited in extent, culminating in England 
in the great plague of London, with 97,^06 burials m 
1665, of which 68,596 were attributed to plague, 
whereas m the five years preceding and succeeding 
ritis terrible visitation the normal number of burials 
In London ranged fiom about is.ooo to 20,000 
Ptaf tue then rapldlv disappeared from' si-estem Europe, 
«o that by the end of the seventeenth century it was 
practically extinct, and save for isolated outbreaks 
(e g, at MoneiUes and Toubn in 1720) occufted only 

* AWiMah thfai b ihB rule, ProT StatMn do nt* out that In Accra, Writ 
Amca, yo p«r cent, of the catee were or the pneumonlr variety 
■ Ite fiMtad toPref «m|Moir«*'TfMtkaon Platua”Ibf I 
«hw hUiarteal detaUe. 
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in Turkey, the Levant, Egypt, and Asia Minor Thus 
plague was practically unknown to the present genera^ 
tlon until when it reapTCared an epidemic form, 
this rime in Hong Kong llicre have alwavs been 
localities in which plague has been " endemic," t e 
continuously prevalent, for example, on the Persian 
Gulf, in Asia Minor, and in Vunnan, a province of 
China bordering on Burmah and Tibet According to 
Prof Simpson, plague travelled from Yunnan by the 
overland trade routes to Canton, thence by nver to 
Hong Kong, from Hong Kong the dibcase was sea¬ 



borne to’India, where it certainly aroeared in 1896, 
and idncc then has sinfilarty been earned all over the 
world The agent by the disease has bean so 

widely dlsseiwHiated is the rat, infection from man to 
man bdng almoat negligible, the rat fleas being the 
intermediaries between the rat and man, and 
mechanically ooflveji+ng the infection—the plague 
bacvlll—from rat to rat, and from rnt to man (wdr an 
article by Dr Petrie tn NATfrax November 3, p 15) 
bar corhbaring the spread of plague, the destniction 



FiO. B.—Smear firom n^Umn of inCected Ferret ((com 
SttflblkX thowlnx typical bi polar •laiDUff plague 
baollU xzno. 


of rats 18 therefore an important meT<!ure While it 
seems hopeless to effect complete destruction of these 
rodents, a great deal can be done to lessen their 
numbers, and the survivors w ill probably be less likely 
to be infected Thfr destruction of rats* may be carried 
out by systematic trapping, ferreting, and poisoning, 
but anyone who has had to deal with rats is aware 
how " cute " they are, and the most tl^mpting morsels 
will often fall to attract them to trap or poison Hand¬ 
ling the material of trap is sufficient to rouse ritclr 
suspicion, and the “taint" of man, if present, must 
be destroyed by flaming or disguised by the use oi 
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boim strong-smelling substance, such as aniseed 
Moreover, alter a few rnta have been caught or 
IMjisoncd m a locality, the survivors will Ire^uentiv 
migrate elsewhere, hence the need for loncerted and 
systematic action in and around a district in whiLh 
plague has occurred 

Although plague cases m oiiur at an\ time <if 
the year, thf disease usuaii) Lshibils \ m irked 
seasonal prevalence In I’oon i pi iguc is ipidtinu 
only fnHTi Jul\ to bebruir>, \ugusL, Vptunbir, and 
October being the months of mavimum pn valence 
This period corresponds closel> w ith the i \U nl of flea 
prevalence on tne ruts An epidemic terniin.ites 
naturally, owing to a combination of idvcrsc f iclors, 
eg decrease in the numbi r of llias deermwe in ihc 
number of rats, and m inert ise in iht projioriion of 
immune to susctpliblt rats ' In some insr inces 
plague cases mav bo compleUlx ibsiiit between the 
seasons of prevaftnee, but 1>\ what naans tht infec¬ 
tion IS kept aliM in the uutrvds li i'. not \tt been 


I le&d to scattered outbreaiks of human plague, probably 
not in theniseUes very serious, but possibly causing 
. great injury to commerce Jthus/lf, say, half u dozen 
I ca<;es ot plague occurred in the neighbourhood of the 
I docks, the Port ol London would be placed in quaran- 
I tine,^ and the home ind foreign trade of the port 
amounts nearly a) aae mtHton pounds per day* It 
' behoves thi luthoriries thtrefore to prosecute a 
vigorous, concerted, and sxstematic campaign against 
the rnts with a view to the detection and the limitation 
of infected areas, now is the time for uction, for when 
infection becomes widespread it is too late 
For the photo-micrographs 1 am indebted to Mr 
J E Barnard R T Hewlett 

h\Pf OR'\n()\ f\ I lit NEiRER EAST 

I N hts lat(*st boi>k ■' Mr Hogarth has ^iven us a 
senes of brilliant skeuhis, each of which centres 
round some cpisodi m a life of very varied nrcheco- 



tic, I — Killing ihc Brnot ut hfihouiv l<rom “AgckIqdU of ftn AniviiiAry b Life. 


acurmined Kats are tncasiondlv ma widi suffering 
irom what has been regirdid as vhronii pligue, but 
the latest investigations of the Indian IMagut Com¬ 
mittee indicate that the londition is one of recovfTV 
from plague infection, and tin condilinn is stated to 
possess no signlflcanco in tht siasonal recurrence of 
the disease among the r its * 

Phe recent outbreiik of plagui in Suffolk, though in 
it^f insignificant, U disquieting owing to the fact 
that plague-infected animals mis, r ibbits, hares, n 
ferret (see Fig 2), and a cit—have be<n met with In 
iiv^istricts in Suffedk in one district in Essi x, and m 
heXondon Docks, indicating a somewhat wide distri- 
bubon of infected localities J his may Iw of no 
niomeiit, but, on the other han<^ it mnv m the future 
' Sm “Rapmtii on Ptazu* InvcMiffftiioo io Jmlu, Not kxevI ud 

****^W"r^ 3* 

* ikS , Rvport Na cvxlv 
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logicil adventure It is a delightful form of nuto- 
biograpnv, for W'c And no dull pages to skip, no 
laboured accounis of worthy but uninteresting achieve¬ 
ment Each chapter is a separate picture in itself, 
and, as we read, \vv find ourselves transported, with 
somewhat startling rapiditv throughout the lands of 
the Nearer East We see the author at work as an 
archieologist on the coasts of Asia Minor, in Crete, 
among the Nile fens of the Delta, in Upper Egypt, 
on the North \fncun coast at Cyrcnc, and by the 
banks of the Euphrates and Sajur, to say nothing of 
the time when he served as the Times correspondent 
In Thessaly during the Orsco-Turkish war Few 
archaeologists, If any, have accomplished work of so 

are th« two dbtiMi nnv qaarandnabla ondar the 

* *'Acetdanuof an Antlqnanr'a Ufi ** Bt D G Hourth. Pp. z+176 
(Loddeo MaemUUn and Cih, Ltd., 191a) !Pric« 71 dir not. 
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VAricd a chnracter and certainlv nono has Mr bv an>one who would Like pirt in the exploration of 
Hogarth's gift of \ivid narrative Mnn> readers will the less accessible countric« of the Nearer East But 
doubtless be surprised that the s.udv of arili.coli)g\ Mr Hogarth Ia>s no undue stress on what he has 

undergone, and in his introductory 
(.hi|if(.r, which he entitles in 
\of an Apprentice," ho 
e\ mimes the basis of the faith 
th it li IS sust lined him 

\\ ( do noi preund to an o|Mnion 
as to wluthcr an antiquarv, like 
a [KM t, IS born, not made, but 
then nil bf little doubt that care¬ 
ful Ironing iiiav do much to 
mould in original, though ]>erhaj)9 
I item inclination Apart from 
tlie fact th it ho is inr>rc curious 
of the [list thin lh( present, Mr 
Hogiiih w\ll descnlns the inti- 
qii in^ ns lo\ing detail for its own 
U( ind IS c inng less for ends 
til in UK ins Ills ideals are, in 
fact, rtlher different from those of 
the purely scientific mind The 
sevtn* man of science maN txtol 
the pursuit nf knowledge for its 
own Hike, but at the back of lus 
mind there Js alwivs in idti of 
b» nefiting someb(Kl\ or something 
The true antiqinrx his no such 
obsession Ihe results of lus 
labours, when set out ind libelled 
111 public nuisrums, niav [lerhaps 
have m I due itioml value - 
should prove so attractive and picturesque an orcu- archeology ma> after all be the handmaid of history 
nation, liut it is not without its Imrdships, as Mr - but to nini the pursuit is an end in itself apart 

llogarth'b pages bear witness Saddk-sorcs poor from its results 



Pio* a —Half Burled Pelm Belllm From * Accidenti of aa Antiquary ■ Life 



Fkj* 3*—Jb« Ihoati* ol'Ai'pendui. 

food, the necessity to keep going even when hnlf- 
dead with malaria, and the absence of skilled advnee 
^en suffering from other ailments, have to be faced 
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Though such may be the philosophy of “the anti¬ 
quarian trade," Mr Hogartli does not fad to recog¬ 
nise that plunder is a real incentive, even to the most 
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philosophical of inquirers, and the material results of 
his own explorations (’ive them u satisfying complete- 
ness, like the buried gold which should always reward 
the treasure-seeking hero of romance One of the 
most exciting q>isodes in the volume, the exploration 
of the limestone uivl on Dicte, the legendary birth- 
lace of Zeus, affords an instance in point, and shows 
,ow unexpected may be the treasure that sometimes 
awaits the fortunate explorer Having blasted a way 
into the cave through the fallen rock and boulders that 
blocked its entrance, a fortnight's careful search of 
the hoil in the upper cave was rev^nrded by a certain 
number of votive offerings around an altar 
of burnt sacrlhce But it was at the end 
of the cxuiNution, when it only remained to 
search the lower cave for objects that might 
have slipptxl down during the secret digging of 
the past few >cars, that the element of luck came in 
The floor of the lower cave is covered with an icy 
pool which runs fur into the hill about the bases of 
fantastic stalactite columns Here, Mr Hogarth telK 
us, he did nut expect to find much spoil, smee no 
native had ever found anything in the pool among the 
columns, exicpt a few scraps of water-borne pottery 
from above But with the true archeologist's instinct 
of seeing for hiiuself, Mr Hogarth orders a thorough 
search Not much was found in the pool itself, but a 
zealous w'orker, wanting to put both hands to his 
work, happened to wedge his candle-end in the flutiag 
of one of the stalactite columns, and by its light he 
perceived the green edge of a bronze blade in the 
slit A further search was at once ordered — 

Men and girls dispersed themseUes along the dark 
aisles, and jierching above the black w'aters on 
natural crockets of the pillars, peered into the flutings 
Thev found at onct—found blades, pins, twce7ers, 
brooches, ind hen ind there a votive axe, and in 
some niches as manv as ten votive things together 
Must wire picked out c*isiK enough by the shm 
fingiTs of the girls, but to possess ourselves of others, 
which the lights reviuled, it wns necessary to smash 
stalactite lips th'it had almost closed in long ages " 
These were .ill votivi objects, placed on the columns 
of that silent pool that formed the shrine of the god 
of Dictc ‘ As wc saw those pillared aisles,*' Mr 
Hogarth remarks, " so with little change had the last 
worshipper who oITtnd n token to Zeus seen them 
thrc'e tliousand }cars ago " 

Anotlier venture that was crowned with unexpected 
^il was the excavation of the great iVrtemisium at 
Ephesus, when the resources of modern engineering 
had to be invoked to f>ump out the flooded excavation 
around the base of the Great Altar " and the founda- 
tion-de|iosit 1 he illustrations to the volume, unlike 
those in so man> niudeiii w'orks, really illustrate the 
text, and each fits naturally into the narrative Of 
those wc have chosen for reproduction, one shows the 
ngging of the great pump at Ephesus, another, rwre- 
sentuig a half-buried palm-forest at Baltim, well illus¬ 
trates the constant eastward progression of the shift¬ 
ing sand-dunes which fringe tne great flats of the Nile 
delta, the other, taken in the theatre of Aspendus in 
Pamphylia, forms a striking contrast to the Ephesus 
photograph, ana shows the remarkable state of com¬ 
pleteness in which a building of classical antiquity 
may be preserved Of all Roman theatres this is per¬ 
haps the most perfectly preserved example 
The book pontalns several good stories, such as that 
of the young Dntlsh subaltern who knew no word of 
Greek, but arrived on a polo pony “ to be a father to 
some twen^ Cretan villages,” and whose judgments, 
delivered knickerbockers andiO ccirkst shirt, wens 
worthy, in their practical aspects, of a Solomon But 
we have already trangressed the space allott^ to us, 
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and in any case we would not quote or summarise 
the many passages we have marked. We prefer to 
leave them unsp^led for the reader, to whom, whether 
he be ot an archaeological bent or not, we warmly 
recommend the volume as excellent reading 

L. W. K 


ANTLMALARIAL MEASURES IN ISDM 

A PERMANENI committee dealing with anti- 
malarial measures in India has been appointed 
^ the Government of India Its members are Lieut - 
Cfol Leslie (Sanitary Commissioner with the Govern¬ 
ment of India), Major James, IMS, Captain Chris¬ 
tophers, IMS, and Lieut -Col Semple Excluding 
the last-named, whose views on the matter have not 
yet been made public, the members of the committee, 
previous to their emt^iinent, allowed it to be under¬ 
stood that, in the light of the reputed failure of the 
Mean Mir " mosquito reduction ” experiments of 
1901-3, they hold any effort beyond quinine pro¬ 
phylaxis as rarely applicable to India Indeed, they 
claim that conditions in that country are so different 
from those found in other parts of the world that 
further investigations—and not application of else¬ 
where approved anti-malarial measures—is the neces¬ 
sary fdle 

An earnest of this attitude la exhibited in the pub¬ 
lication by it. under the auspices of the Government 
of India, of a brochure entitled "Paludism," winch 
It IS Announced will appear at irregular mtervals—as. 
results from its labours become avmlable The editor 
(Major James) in- descnbmg the functions of the com- 
mittee and its relation to Sanitary Departments and 
local bodies under provincial Governments, states that 
the conference on anti-malarinl measures in India, 
held at Simla in 1909, "strongly supported the estab¬ 
lishment of this organisation " ITie terms used by 
the editor, however, seem unduly optimistic A refer¬ 
ence to the Proceedings of that conference shows that 
the appointment of this committee was not open to 
option, but was definitely announced ns an accom¬ 
plished fact by the Government of India, and thal 
there are recorded marked objections by members, not 
to the existence of the committee as a scientific body, 
but to Its possessing the extraordmary administrative 
power to "direct (ric) and coordinate investigations” 
throughout India, which, in the presence of Indian 
official methods and the huge area involved, cannot 
fail not only to trammel the initiative of local Govern¬ 
ments and their Sanitary Commissioners, but must 
hopelessly deloy the execution of practical measures 
Although, doubtless, having regard to the excellent 
pefMonnel of the committee, the publication will from 
time to time furnish scientific matter of value, in the 
absence of insistence bv the Government of India that 
practical anti-malarial measures be undertaken, public 
opinion will be apt to hold that ita prunary function 
is that of a convenient financial scapi^oat. The first 
numbM* of Raludum, after referring to the functions of 
the committee, affords an original paper by Captain 
Christophers on the use of statistics in investigating 
the epidemiology of malaria, and gives abstracts of 
^pers relative to paludism in countries other than 

In the meantime, sanitarians wlth<^nQ lack of local 
experience have failed to see that there is in the 
environment of the mosquito in India more startling 
conditions than have been met wlth^ and .overconne 
elsewherer Major Ross, C.B„ etpedatty^ bas from 
time to timejCQukd in question the correctness of the 
I Mean Mir experiments; and, in person, he challenged 
I the methods and conclusions of the officers concerned 
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at the Indian Medical Con^^ress held at Bombay in 
1908 It was iherefure u wise decision on the part of 
the Government of India, on the termination of the 
blmla ant)-malnrial Conference of 1909, to depute n 
«pecia'i committee of inquirv on this subject The 
officers selected were the Hon Mr Nathan, I C S ^ 
Colonel Thornhill, 1 A , and Major l^eonard Rof^^rrs, 
IMS Whilst all its deduction!! cannot be accq)U*d. 
this committee has produced a report which, though 
omitting important details, is u remarkable product 
of a single month's work Phe experimenting 
officers, Major James and Captain Christophers, 
apparently elected to test statements made bv 
Alajor Ross, and regarded Mean Mir as a Suitable 
locality for this object Of se\eral typical extracts 
from his publication and speeches quotra in the report 
as justifying their methods, the following is selected 
as of the most definite nature — 

** It IS now a matter of the general experience of many 
investigators that where mosquitoes abound in a house 
their larvto can easily ber found at a short distant t, sny 
within a few hundred yards of the bouse Occasionally, 
where the house is isolated and no stagnant water is in 
Its immediate vicinity, mosquitoes may attack it from a 
greater distance, but this is exceptional, and in the great 
majority of case^. especially In towns, almost ever} house 
breeds Its own mosquitoes in its back>ards or in puddles 
or drains in the streets close by " 


lo meet the necessities of a test experiment guided 
by surh very general data, it would ha\e been well, 
whilst relying upon the importance of the observation 
as to pools in the vicinity of houses, also to have 
iscertnmcd from the authority concerned what he 
implied by a ‘ few hundred yards ’* of the house 
and CN en * a greater distance ", especially as b} niak» 
ing pools unfit for the reception of larvae b> * oiling 
in tht neighbourhood of houses, there was fulfilled— 
so far as the mosquito is concerned—the condition 
that “no sLign int water” be available in that posi¬ 
tion 

The area selected by Major James was an oblong 
—and not an isolated—portion of two squafe miles 
of the total of eight square miles of the cantonment 
of Mean Mir, whilst the line defining its limit, 
except on the west, was “drawn close round the resi¬ 
dential quarters, no attempt being made to deal with 
the outlying uninhabited areas " The map furnished 
w'lth the report proves that the distance of dwellings 
from untrt ited portions of the cantonment varied 
from 40 to 260 vards, and that the limiting line 
abruptly excluded numerous pita and rain-fcd depres¬ 
sions It is a curious commentary upon thix hap¬ 
hazard method of conducting an important experiment 
that Dr Balfour, in his successful work at Khartoum, 
did not similarly interpret Ross’s dicta with which 
he professed agreement. ‘ 

More reasonable measures svere, however, employed 
by Captaui Christophers when operations fell under 
his charge He found that the of the mosquito 
could be estimated at 1320 yards, and, thereupon, he 
reports, he extended the area maintained by Major 
James three-quarters of a mile “ in every du-ection ”• 
Unfortunately, however, action was not taken by him 
on this basis until the end of August, 1903, which, 
having regard to the duration -of life of the mosquito, 
was perilously close to the ensuing three months 
known locally as the “ fever season Moreover, on 
comparing the map accompanying his own report 
with that furnished by the committee, it will be seen 
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that confusion exists as to the essential ptrint of 
measurement being made from the most external of 
the houses of gmujib of dwellings protected, and not, 
for example, ' from the centre of tne inhabited area *' 
method which seems to have been erroneously 
idhcred lo b> the reporting committee Comparative 
measurements show that, in reality, he extended 
Major James’s urea 220 yards in the north, 465 yards 
on the west, 500 vards in the east, and a little more 
than three-quarters of a mile on the south Yet, had 
the same solicitude been nflorded in other directions 
as to the south, so as to secure a uniform extension 
of three-quarters of a mile “in every direction,** there 
would have been included the native cavalry lines, 
the west infantr> lines, the east native infantry lines, 
the iowlying dhobies* ground, and part of the pits 
of the east rifle range 

The map showing present conditions, and the 
accompanying description bv the committee of work 
done in the filling of pits, subsequent to abandonment 
of the experiments by Captain Christophers, prove 
that under this arrangement there must have re¬ 
mained untreated very numerous and favourable spots 
for larvae The committee, in summing up its 
evidence, has recorded its opinion that mosquito re¬ 
duction, under conditions prevailing in Lahore, was 
impossible, but it seems to us clear that the experi¬ 
ments were based upon an erroneous interpretation 
of data said to have been adooted for guidance, and. 
in execution, so lacking uniformitx of method as to be 
of no sanltarv value 

On completion of the “ mosquito reduction “ expen- 
ments at Mean Mir, the Ciovernment of India left the 
cantonment to its fate until Surgeon-General Hamil¬ 
ton, C B , urged the employment not only of “mos¬ 
quito reduction *’ methods, but the systematic im¬ 
provement of surface drainage, the abolition of canals, 
and irrigation within a definite (but we think in¬ 
sufficient) rndius of dwellings, and the employment 
of quinine proph>laxis This highly practical advice 
met with warm support from General Kitchener, who 
was in charge of the division, and operatioas were 
acco dingly earned on from 1904 to 1909 Never- 
thek ss, those who would support a lai^set-fatre policy 
in 1 adia have declared that these efforts have also 
proved inapplicable But, it is evident from the com¬ 
mittee’s report that in no detail has the advice of 
Surgeon-General Hamilton, up to date, been acted 
upon in so complete a manner or with such a grade 
of efficiency as would warrant final conclusions as to 
possible benefits 

In its conclusion, the committee holds that the 
**general prosecution” of major schemes, such as 
conducted In Panama, Lagos, and Sweetenham, is 
financially impracticable, it regards nnti-Iarval 
measures combined with quinine prophylaxis as offer¬ 
ing “great possibilities," and advises action by 
Government on this system, but would defer this 
pending investigations by the committee referred to 
above, in our notice of Paludtsm For the rest, it 
would trust to education of the people, which they 
state “thus lies at the root of the problem " There 
is here therefore a diminution of hope as to practical 
measures by a process of whittling and a suggestion 
of the Greek Kalends as to consummation In using 
the term “general prosecution " of schemes, tfie com¬ 
mittee has pcesumably laboured under the common 
! mlsapprehenilorr that sanitarians would desire the 
! sudden expenditure of emres of rupees on anti-mala¬ 
rial “ma}^ works" throughout I^ia What, how¬ 
ever, Is plMuled for is that the Government of India 
should no longer be guided by results of experiments 
conducted *at Mdhn Mir by haphazard methods, and 
thus fall, as It has for several years—apparently in 
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consequence of advice founded on such results—to 
insist that local governments and local bodies serv¬ 
ing under it shall no longer fail to class anti-nialarial 
measures as practicable, but shall estimate for and 
finance them when feasible 

As to the combined anti-Iarval measures and quinine 
prophylaxis, of the “great possibilities’* of \thich the 
committee is hopeful, obviously they could be con- 
ductc*d continuoush, at the least feasible cost, by the 
Government of India insisting that a correctly 
organised and well-educated executive sanitary ser¬ 
vice should lx available in each province, as, If the 
still incixnplete service in the Madras Presidency be 
excepted, not even the skeleton of such an organisa¬ 
tion yet exists in India 

As for ‘education,*’ the only fonn that \mII appeal 
to the average Indnn \illager for the next century is 
practical dMiuHistration of ^hat correctly conceived 
iinti-mnlari'il works can .ircomplish His acquiescence 
in Weslirn fhtorte^ would be but a polite hction, 
'ilthough no r ice can more quickly, or more grate¬ 
fully, appreciate sanitar) works dtmonstniblv decreas¬ 
ing sickness and dt ith, nor, in the face of his con¬ 
viction IS to their utility after their completion, would 
he grudge his lontribution towards them 

Municipalities do at the present lime undertake 
large sinitjir\ works (other than anti-malarial) at i 
cost from Ks 4 to Ks 12 per he.id of the jxipulation 
wrvet! Hut It is apparently the tvpical “small town ’* 
under district lioard junstiiction thnt presents to the 
committee th< insuperable difhculls of tin incing 
“ major schemes ” But in tins is involved an erroneous 
method of regarding the matter In seven, eases of 
inalari 1 justiTving major schemes, when a town is 
impoverishcxl bv sickness and mortality, and. more¬ 
over as Mich pluis must be- is a danger to ihe sur¬ 
rounding inhabited ireas of the district in which it is 
situated, by re ison of its windcring human in ilana 
gtrm-bcMrers it is sound pohtii d economy to require 
not solel> the ilrend\ imoovcnshed locahtv but the 
district IxMrd, and in exaggerated cases, the pro- 
vinei i! goveninunt coiuirnetl, to afford fin incnl aid, 
in p,irt or whoh Nor nteil such a distribution of 
responsibiliti be regarded as fin incialh imprarticfible 
if these principbs bo nnogmsod The borrowing 
powers of district boards remain practically un- 
cxploited whilst the i xpi ndiuire f)f funds in their 
charge is so erraiir, and m such ill-con si dered 
proportions to the various requirements of the 
Acts they administi r, that the best value is not 
obtained 

Average taxation for district begird purposes does 
not exrc*ed throe half-ptnrc per head per atwum, but 
a single lit lek of f»\cr (ag unst several ixissiblc) per 
annum in the c ise of an adult, if the sbindird treat¬ 
ment b\ quinine approved bv the Siml i Conference be 
resorted to, would niise an unproductive expenditure 
of lod for this single drug, besides that due to extra 
luxuries during sickness, adjuvant medicines, and 
ceremonies. Sic irrespective of losi, of labour Yet, 
in the Punjab, where, during 1908, in round figures, 
there occurred 700,000 deaths from malarial fevers 
(giving a rate from this cause done of *^4 6 per mille 
of the population), the district boards concern^ 
thought It proper to spend 34 per cent of their in¬ 
comes for ^ucation, against 1 j per cent for sanita¬ 
tion, including nothing for new water supplies In 
connection malarial fevers and “the dram upon 
the resources of India '* they bring about, it is worth 
rememhenng that, during 190R, there were treated in 
the civil ho^itals of India (where necessarily but a 
fraction oWthe oopulation resort) a total of 5,211,851 
cases of maMnal fevers t 
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THE VOLUME OF THE RILOGSAMMb OF 
WUEH 

HE volume referred to below ^ contains three im¬ 
portant memoirs relative to determinations 
which have been made during recent years by tne 
Bureau International des Folds et Mesures, or under 
Its auspices, on the volume of the kilogramme of 
water 

Since the fundamental work of Lef^vre-Gineau and 
Fabbroni, made towards the end of the eighteenth 
century, on which the prototv pe standard kilogramme 
was based, the question of the specific mass of water 
has been the subject of i number of inquiries in 
various countries In spite of the critical and de¬ 
tailed cx^imination to which these inquiries hav^e been 
subjected, it is not itisv to institute an exact com¬ 
parison between the results, p.artly because lh< 
me isurcs have been made and expressed in units of 
which the relation to the metric units is more or less 
uncertnin, ind partiv betiuse certain elements in the 
reductions and ialcubitions hive not been set out in 
sufficient deLiil 

A of this work is given bv M Guillaume 

III the first of the three memoirs above referred to 
From this account, in wlmh the previous work has 
been c irefully revised md ill cxirrections introduced, 
so f ir as known data would permit, it appears thit 
the most probable values for thi. mass of a cubic 
decimetre of water deduiible from the most important 
of the oeterminations subsequent to those of Lcfi.\TC- 
(riiuiiu and Falibroni. irt is follows — 


i8at 

^huebburgh «nd Kater 

bi 

1*000475 

1835 

Svanberg, B^rzeliui, Akerman, and 

Crnn^nnd 

1 •000290 

1831 

S nmnfer 

0 999750 

1R41 

KupfTrr 

0 9999 JI 

1893 

Chaney 

0999850 


Ihc original work on which Lef^vre-Gineau and 
Fabbroni established thi first standard kilogramme 
has also been niinutelv exammed and discussed b\ 
several authorities, and M (luillaumc has subjected 
these revisions to a further scrutiny, from which it 
would appear that the following are the most probable 
values of the mass of the cubic dicnnetrc of water 

tiff 

According to the reviMon uf liroch (rainimurD) o 999880 
„ „ „ Mendel^cff o 9999^6 

>. t, ,1 Guillaume o 999970 

These numbers, it will l>e seen, differ notably among 
themselves, and even .ifter dut weight has been given 
to their relative probable value, it still remains un¬ 
certain in which direction the difference between the 
kilogramme as defined and us it actually is reall> lies 
The exactitude of these values ultimately depends 
ujKin the precision with which tho linear and hence 
the cubical dimensions of bodies can be ascertained 
\V ilhm recent years great increase in accuracy has been 
secured in such measurements by the application of 
the phenomena of optical interference as worked out 
bv hi2eau and Michelsnn In iSpy the late M Mac^ 
dc I.,^pinny ascertained the precise dimensions of a 
cube of quart/ bv this method and by means of it 
made a senes of determinations of the mass of a kilo¬ 
gramme of water, and obtained the value 0999959 
In 1899, Fabry and Perot made similar deter¬ 

minations by a modification of the method on the 
same cube of quartz, and found the value o 999979 
These methods, with all the improvements which 
expenence has suggested, have formed the basis of 
the senes of determinations made by M Chappuis, on 

1 " XniTSHi et Htfmolrat du BurcAU iHtcmitloiiid dciPoldi «t UnaMM," 
Toim xir (Parb Gaothler-VUIan, 191a) 
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one han 4 i and by MM Macd de L^inay, Buisson, 
and Rend Benoit, on the other lliut made use of 
by M GuilkiuinL consisted in ascertaining the 
measurements by mechanical contact-* the old method, 
in fact, of I^fdvre-Gineau, modified by the refine¬ 
ments of modern metrology In each of the methods 
the general problem was tne same, namely, lo deter¬ 
mine by lineal measures referred to the prototype 
metre, the dimensions, and consequently the volume 
of a solid of dehnite geometrical fonii, say a nhndcr 
or cube of brass, or glasg, or quartz, of as perfect a 
form as possible, and then to ascertain the eight, 
referred to the prototype kilogramme, apparently lost 
by the solid when immersed in water The two p^rts 
of this operation are of verv unequal difhcults that 
of ascertaining the dimensions is by f,ir the more 
difficult Thunks to the admirable equipment of the 
bureau, the hydrostatic weighings could be made with 
a very high degree of accurncs 

It IS impossible within the space at disposal to enter 
into the details of manipulation or to explain the 
manner in which the experimental methods were c ir- 
ned out For information on these points the 
memoirs themselves must ho consulted The final 
results, obtained after a careful revision of all the 
calculations, m iv be thus summarised — 


Afefhod of Contact 


of ■ Volumfl of a 

cubic dcfitt etre kHofirafnmfl 
of water of water 


WeiKhled 

Ulcan 


cm lifE dm* 

Bronze cylinder of 14 0*9999749 ltX)ao3Sl'| 

.. la 099996SS I 000014s'(-1000029 

,1 10 0-9999678 1-0000328) 


InUrferential Method by Rejlexton 


cm kg Hma 

Cubeofglast 4 09999713 1 ooooaS;^ 

f far meMureo9^7^ 1 0000211 

** „ 09999784 I 0000216 1 

„ 5 rework^ o 99^731 1 00002691 

„ 6 o 9999696 I 0000304 

„ 3 09999731 I 0000269J 


1 COOO26 


Interjercnltal 

Lm 

Cubeofquarli 4 
» 5 


Method by Transmtsston 


kg 

09999741 

0 99997*9 


dm* 


1*0000259 

I *0000271 


[ I 000027 


With respect to the relative value of the nuthods of 
measurement, there cun be little or no doubt in M 
Benoit’s opinion that those obtained by the method 
of optical interference are to be preferrcnl to the 
mechanical method of contact On the other hand, 
the older methixl has the advantage that IkkIics of 
larger volume can be employed with a corresponding 
diminution of error in other directions Ihe three 
results arc, it will be iieen, very close together l*he 
final mean falls between 100027 100028. and is 

rather nearer the first than the second number 

Accepting the sixth decimal as the limit of accuracy, 
the ultimate result ii that i kilogramme of pure water, 
free from air, at 4°, and under normal pressure, 
measures 1 000027 cubic decimetre , or that the mors 
of I cubic decimetre of this water ts 0999973 kilo^ 
gramme 

The uncertainty of these numbers probably docs not 
exceed i in the last figure, or about a milligramme 
on the kilogramme 

M Rend Benoit, the director of the bureau, con¬ 
cludes the rdsumd of the three important memoirs 
which have led to this result which some general 
obwrvatlons on its bcanng upon the question of the 
relation of the actual value of the kilogramme to its 
original theoretical definition He justly points out 
that the original standard kilogramme of Lefivre- 
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Gineau and habbrom was constructed with a perfec¬ 
tion truly admirable, .ind altogi ther cxtraoi^inary 
when one considers the gtneral state of science and 
the means at command in their epoch Their kilo¬ 
gramme was in cfT(*ct represented by the mass of a 
cube of water, the side of which measureil not cxnctl) 

I decimetre, but 1000009 decimetre Even if it be 
admitted that such a nsuK could only have been 
obtained by a fortunate coinpons.ition of errors, it is 
certain that u like perfection cm only be secured to 
dav by observers equipped with all the resources of 
modern mctrolog), wfwking with the most scrupulous 
care, joined to a critical fnniltv of the highest order 
in the sifting and diMussion of results 

He points out that whilst it might be possible lo 
construct a new standard kilogramme in closer con¬ 
formity with Its definition tliere would be little prac¬ 
tical gain in so doing The litre, the volume of a 
kilogramme of water is m pr icticil conformity with 
the cubic dcClintfre not only for the needs of ordinarv 
life hut for bv far the greater number of the require¬ 
ments of science Should anv case need a higher 
degree of precision there would be no difficultv in 
the application of n comHtion bised upon the conclu¬ 
sions of the pres( nt work of the bureau M Btnoit 
sees in the general result \ proof of the wisdom of the 
decision of the Intern itional Metric Commission of 
1872, not to disturb the original slandards, but in con¬ 
stituting the intern itional kilogramme as funda¬ 
mental prototvp<» simplv to ropj Ihe old kilogramme of 
Lef^vre-Gineau and Fabbroni 

TFT iioki F 


NOTES 

PRot J H POVNTINC, F R , ha* been elected a 
foreign F» How of the Real* Accadenii i del I incei 

Bv the will of Mr Thomos T upton, solicitor to the 
Ku\al Institution, the institutum will receive lo.ooof for 
general purposes 

M Aruand CiAUTiifR will be president of the Pans 
Acadi my of Sciences for 19 ii M Lippm inn has been 
ileited vice-president 

It has been decided to t^lablish a labornlor} for re¬ 
searches in the chemistry of ihnripeulus in the Pasteur 
Institun 111 Puns Ihe laboratory will Iw directed b\ M 
briKHt Fourmau 

0 \ Thursday next, December 29, Prof Silvanus P 
rhompsan will commenc^ the C hrisiinnK c'ourn of six 
juvenile lectures at the Rovdl institution on “ Sound, 
Musical and Non-musujl ” 

Tux Paris correspondent of the Timer reports tliat Prof 
Gulgnard, who has acted as director of the Pans School 
of Pharmacy for the last fifteen >ears, has resigned hi* 
appointment, and is succeeded by M Henry Oautar, 
professor of mineral chemistry at the school 

The Institution of Naval Architects, which was founded 
In i860, has received an intimation from the I^ord Presi¬ 
dent of the Privy Council to the cfT<ct that the King has 
been pleased to approve of the grant to the institution of 
a Royal Charter of Incorporation 

A CORRUPONUBNT of the Daily Chronicle states that a 
brilliant display of aurora borenhs was witnessed at 
Hampstead on Monday, DcLomber 19, between xo 30 p m 
and II pm The display started m the north-north-wosi, 
and the streamer spread across the sky so far us the 
constellation of Orton 
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\\y loam from Saenca that the \irhols gold medal of 
the \merirati Chemical bociet} for the year igoq-io has 
been awarded to Prof M \ Romanoff, of Clark Unl- 
vemitv, and hiH pupl), Mr C \\ Easley, for their joint 
fitudi of the partial vapour privAures of binary mixtures 
iho formal award will take place at the meeting of the 
Npw \ork Section on January 0, j<jii 

RFi-RHRi\a to the letter from Prof W \ DoiiglaK 
RIdgo on thr* tnbo luminescence of uranium in Natlrk 
of December Mr 11 A Kent (Ihe Poplari, Mnidstom 
Roud, Bounds Cm n, N) writes to sa\ that he noticed 
simil ir tlTncts 111 1004 lie found h\ fliltng the tube con¬ 
taining mi I dht vir inium with o\^gen the bnlliancv was 
much f xhaltM 

In continuation of tin index \olume printed twenty \ennt 
ago, thi Ro\al SixnM of Edinburgh has completed an 

indi \ (ti iht 1 ransK tions of the society issued during the 
\ears 1880-1OO''^ Th/» c-olumc includes also an nddress by 
Sir \Vm fiirner, K f B , h R S , president of the soriet>, 

deli\ered at the opening of the new rooms on November 

8, looo 

A inti/E of 100,000 francs is to be awarded to the 
in\enter of a practical apparatus which will make it 
pt)ii*iihli' TO ^'tve the crews of wrecked submarines, enabling 
thnin TO regain the surface uninjured Tlie 1 rench 
MinibUr of Marine is iblc to offer the prize ns he has 
reciuid ^in anonyinou** gift from a French lady for the 
jiurpoae The conditiouh under which the prize will be 

awarded have been ofTiually announced 

\ MEMORIAL has be ill CfeUed, says Srimre, at the 
National Bacteriologic il Institute in the City of Mexico 
to the late Prof 11 T Ricketts, who Jt the tinu of his 
death was assistint professor of pathologv m the Lm- 
veisitv of Chicago and professor-elect of pitliologv in the 
Universitv of Pcnnwlvanin His death was caused bv 
typhus fcur, whidi he contrnctid wliile conduiting re¬ 
searches in this disens< 

Auoso the many rurious invcstigationn rimed out bv 
means of instant uu ou& photographv, not the least curious 
are those which Prof \ M Worthington, h R S , has 
devoted to the studv of the effects produced by the fall 
of drops or solid spheres into water and other fluid Thens 
investigations will be described and Illustrated in this 
V'^ar's ( hristmas lectures at the Ro>al Society of Arts bv 
Prof \\ orthington 

K his recent annu'il report the Secretory of the United 
StaUs pomt> iiui Ih it thi attainment of the North Pole 
b) Comnnnder Pearv h is added to the honour and credit 
of the bniUxl States The Serretarv of State therefore 
recommends that Commnndcr Petry should be given a 
commission bv legislation is rear-udmiral of the Corpi of 
Civil Engineers of the L S \avv, to dale from the day 
of hi» diseoverv, and that he be retired as from that dote 
with the highest ixtired pav of that grade 

Ihe death is reported, at the age of sixtv-eight, of Dr 
Charles Otis Whitman, for the last eighteen years head 
of the department of zoology and curator of the zoo¬ 
logical museum at the University cf Chicago He had 
previously held Mpointmentfl at the Imperial University 
of Jopan, the Naples Zoological Station, Harvard Unl- 
versitv, the Allis Lake Laboratory, ond Clark University 
From 1888 to 1908 Dr Whitman was director of the 
Marine Diolog>^l Laboratory at Woods Hole He was 
editor of the Journal of ^forphology ancTof the Biological 
BuUeUn, 
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Onr of the most promising of American pathologiitf, 
Dr Christian Archibald Herter, has died recently at the 
early age of forty-five In 1890 he followed up hii studies 
at Johns Hopkins Lniversity and Zurich by publishing a 
text-book on ‘*1he Diagnosis of Nervous Diseases " He 
then devoted himself especialIj to pathological chemistry, 
and held for several yeirs the chair of that subject at 
the Bellevue Hospital Medical School, New Aork Since 
1903 he had been profnssur of pharmacology and thera¬ 
peutics at the New Aork College of Physicians and 
Surgeons Dr Hertpr had carru-'d out several scientific 
Investigations for I S (jovernment departments He was 
treasurer to the Rockefeller Institute for Medual Research, 
and had himself crriti'il two lectureship foundations, one 
at Johns flopkins University and the other ut the Bellevue 
Medical School 

At the annual meeting of the Aorkshire Naturalists' 
Union, held at Middlesbrough on Saturday, December 17, 
a vigorous protest was made against the action of H M 
Stationery Office in reference to the increased prices which 
have now to be paid for hand-coloured editions of tho 
maps of the geological department It was pointed out 
that in withholding from the public cheap and easy access 
to the results of the Geological Survey, the objects of the 
Survey were in large meiisurf defeated, und the cost of 
this department of the public sirvici diprived of much of 
its Justification At the same meeting Dr Alfred Harkci 
was elected president for 1911, Mr 11 Culpin the hon 
treasurer, und Mr T Sheppard lion srcrelar) 

The Eastern Telegraph Coinpanv report that an earth¬ 
quake w*as felt at Zanzibar on December 14 at 11 40 a m 
Greenwich mean time ITie shock must have been of 
great intensity over a wide area, for four of the com¬ 
pany's cables between Zanzibar and Durban were broken 
at obout the same time llie first tremors were retdrded 
by the seismograph at Cardiff ut about noon, the total 
duration of the movement thi rt being about two hours 

Two slight carlhquakm were felt throughout Glasgow 
on* Wednesday evening, December 14, the first at 8 54 p m 
and the second shortly after ton fhr first shock, which 
was strong enough to make windows rattle and to throw 
down some ornaments, listed four or five seconds, and 
was accompanied by a loud rumbling noise The area 
'ifTected by it extend at least twenty-one miles cast and 
west from Glasgow to Greenock, and ten miles north 
and south from Mllngavle to Johnstone The seismograph 
record at Paisley Observatory shows a disturbance, one- 
tenth of a millimetre in amplitude, at 8 54 pm, and 
others of larger amplitude, but not connected with the 
Glasgow earthquakes, ot 9 a6 and 9 39 p.m , while a 
slight movement about 10 p m may have been caused by 
the second shock The record obtained at tho Royal 
Observatory, Blackford, Edinburgh, at about 10 30 pm 
had, of course, no connection with the Glasgow shocks 

Is a communicBtion published in the Mommg Pott of 
December ao Prof J Milne, F R S , records tho follow¬ 
ing series of earthquakes —After a long period of rest 
we have had a succession of large earthquakes On 
December 13 there was one on the West Coast of Africa, 
which broke several cables, and on Deosniber 14 one ki 
Scotland On December 16 one occurred so far off os 
New Guinea. On December 17, at 7 30 a m , one reached 
us from a place so far distant as the West Indies Next 
day, at 4 am, one came from Java, and In less than 
two hours, namely, at 5 49 am, there was another dis¬ 
turbance In the West Indies Tliere was a third at 4 jo 
pm With the exception of the disturbance in Soothind 
thev werb all very large, and shook quite half the world 
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Tkv subject of the NeoUthIc age culture in Mall a han 
been detft with b> Dr Ashby and by Mr Peek In tht 
last issue of Papers uf the British School at Rumt It 
^as often been remarked that up to the present no 
^^metery of this rare has been discovered In a letter 
u^^ssed to the Timev of December 13 Mr f Znmmit, 
of the Vftktta Museum, announces that ht li is 
founo^n the rond between Atlard and Nobilc an un- 
doubted^^eolithic iiUerment No flint implements win 
discoverenvlth the remains, but the characteristic pottcr\ 
and the n%n ochn pigment In which the bones \^erij 
soaked leave no doubt regarding the date of tlic Inter¬ 
ment The dlscover\ U most important, because on this 
evidence Malta falls into Ime with Smly ond Italy so fir 
as the Neolithic culture is concerned 

At a meeting of thf' exocuti\e committee of thp Bnii&h 
Science Guild, held on December 14, it was reported tint 
a deputation on belnll of the Guild waited on Duemb^r 2 
upon the private secretary to the Prime Minister to n 
present the Undesirability that Government should part 
With the site at hosterdown which had been selecied b\ 
the Solar Physiis Committee three years ago as inojit 
desirable for the future site of the Solar Phvsics Obwrva- 
tor\ about to be vainted at South Kensington Ihls stk, 
for sonip unexplained reason, had been put up b) Govtrn- 
ment to be sold on December ij The meniori il proNrsi- 
ing ugQinst thm sak was signed bv the siirviving memlif rs 
of the Duke of Di vonshire’s Commisflion, pust-prr sidents, 
and a hrgt numbers of Fellows of the Ro>al Sociel), and 
of the British Scniui build The Prime MiniHter wis 
pleased to comply with great alacnts with the pr'ivir of 
the memonol 

The hranklin Tn&litute recently awarded the 1 llioi 
Crwe'on gold medal, the highest in the gift of the inj^litutr, 
to several men of siicncc The sccreturv of the instituu 
has favoured us with a detailed statement of the grounds 
of the DW ird in eaih case “ for distinguished leading ind 
directiV4 work," from which wc extract the (ollowing 
particulafh The award was made to Dr Ldward Wtsloii, 
Newark, N J , for ‘ electnial discovery and in the adv mci- 
ment of electrical application’*, to Prof Frncst Ruther¬ 
ford, F R S , for “ the advancement of our knowledge 
of electrical theory ”, to Sir Joseph J Ihomson, h R S 
for ' the advancement of our knowkdge of the phy'iunl 
sciences”, to Sir Robert A Hadfleld, for “the ndvaiice- 
ment of our knowledge of meUllurgical science ”, to Dr 
Harvey Wiley, chief chemist to the Department of 
Agnculturi, Washington, DC, for “work in the fields 
of agricultural ind ph}sialogical chemistry ”, 10 Mr John j 
Fntjc, Bethlehem, Pa , for ” work in the devclopnunl of 
the iron and sterl industries^’, and to Dr John A 
Brashear, of Pittsburg, Pa, for “work in the production 
and perfection of Initrumenls for astronomical research ” 

lna late Sir Georgo S Mackenxie, formerly Adminis¬ 
trator 0/ tbe Imperial British East African Company’s 
Territories, left estate of the groM value of 104,004! 

19* 6d , of which the net personalty has been sworn at 
99 i^ 7 ^ 171 9d The residue of his property is bequeathed 
to his children In equal shares, and in the event of his 
leaving no children the following bequests ore made — 
(1) To the Ross and Cromarty County Committee 3000/ 
on trust to found two bursaries each of the value of 30/ 
per annum, to be known as the “ Sir William Mackenzie 
qnd the Jessie Mackenzie Inchvannle Bursaries,” to be 
toaable at the Scottish universities for students from Row 
and Cromarty, and preferably from tbe National Schools, 
for the study of medicine, chemistry, engineering, or agri¬ 
culture, or other branch of applied Klence (a) To the 
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Royal (Reographirnl Societv nxio/ u» found a prize to take 
such form ah the coun1.1l of xht sovut> may mec flt, and 
rn be in commemoration of the gmai work done bi the 
British F^st Africa Companv in saving British Fast Africa 
for the British Lmplrp (3) To the president and council 
of the Royal College of Phvsmanb and iln Roval College 
of Surgeons, England, 3n,oiKi/ (subject tn Iifi interest of 
his two brothf rs), for the endowment of siliiitific rrbiarch 
bv students of abilit> and of ngistrabli medical qualifi¬ 
cation, who may thus b< abb 10 dr vote thetr whob 
energies to such w-ork, and bt indr pr ndent of ordinar> 
practice ihis bequest is midc In thr hope thit Ihe ccni- 
blned results of th^ systematic work of mi many trained 
workers may prepare the way for a genius to come who 
will make groat discovoncs 

fiiE International Lxhibllion of Hygiene Is to be held 
at Dresden in 1911 Ihe object of this exhibition is m 
no sense ootmncrcial, it is being promoted for purely 
educational purposes, and it is intended to give hygienists 
of all nationalities an opportunity of learning what is 
being done in other counlnrs m the direction of guarding 
the individual from the many dangers to health which 
exist, more particularly in our large industrial communi¬ 
ties It will bring home to the public whit has been 
achieved scnnrilic research m tht c iiist of hvgiene, and 
it cannot fail to odor in impressive olijut-bsson to a 
large number of viKitors from dilTcrent countries of the 
importance, not only from tht personal, but from the 
social and national point of vu w, of a due regard to th( 
physical welfare of man Jhcre is no doubt that the 
exhibition will bt international m its widest seiibe, the 
Governments of far distant countrns having already voted 
considerable sums of monev lor the proptr display of what 
they have done and what they arc doing in the domain of 
hygiene lo ensure this, the Oirman Government has 
issued invitations to all the principal nations of the world 
to take an active part in this philanthropic scheme, and 
the invitation has bL*en iccepted by the very large majority 
of those to whii.li it was extended The only great oountrv 
which standa oloof is Crreat Britain, a country which is 
universally regarded an occupying a foremost place among 
the nations in its appreciation and pravlicnl application of 
the requirements of sanitation Mthough our Govern¬ 
ment, with its characteristic lack of appreciation of bcicn- 
tific work, docs not seem disposed to take an official part 
in this international exhibition, It is to be hoped that 
money will be obtained from other sources m order to 
allow Great Britain to be roprewanted adequately 

A CORRESPONPRNT, Mr George Bnaq, writing from 
Aguilas. Murcia, Spain, directs attention to a method 
devised by Dre Nnimlth and Graham, of the Provinciol 
Bcrard of Health, Ottawa, for destroying typhoid and 
dysentery badlli in water, and rendering it safe for drink¬ 
ing purposes A level tcaspoonful of diloride of hint is 
rubbed up in a cupful of water, the water being added 
little by little, so as to obtain a uniform emulsion Ihis 
IS then diluted with three more cupfuls of water, and one 
teaspoonful of the dilution is added to two gallons of the 
water to be purified, mixing thoroughly, and the mixture 
Is allowed to stand for at least ten minutes The direc¬ 
tions are somswhot rough and ready, but if the water 
tastes distinctly of chlorine suffleUnt chloride of lime has 
probably been added* A water containing much organic 
matter wtU require more chloride of hme than one con¬ 
taining little organic matter For a water containing 
little organic matter ^one part of chloride of lime per 
million parts of water sufflees, but for an impure water 
four or five parts may be required If an excess of 
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thlondo of lime be added the water beconief unpalatable, 
but the tu»te disappears on stnndinf^, particularly In brl(tht 
sunshine, or may be destro)ed by the uddilion of a 
dechlori nisi lift agent such as bisutphite of soda Ihi 
efhciemy of chlorine and chloride of lime for sterilising 
water lias been ampl) demonstrated by many observers— 
Ncsfir Id, Ridcal, Ihresh, Woodheud, and others 

In view of tht recent scare of plague in the I abtern 
Lountles, considtrible interest nrtnchti* to 11 paper by 
C uptain W I> H Stevenson (Scientific Memoirs by 

Officer^ of the Medical and Snniturv Departments, India, 
3®) n preliminary account of experiments on 

the killing of rats and rat-flias by means of hydroc\nnlc 
acid, gdKratial by the action of sulphuric acid on 
potassium cynnide Fleas were killed very rapidly by the 
gus In one experiment a mixture of i ounce of 
potassium c> unde, 2 ouners of sulphuric acid, and 
4 ounces of water wns placed in a small room of the 
(. ipacity of about 346 lubic feet, and the door was then 
1 lr>4cd After forty minutes the door \\as opemd, 
and fifteen minutes later the room was entered, nil the 
fifus left in diflirent parts of the room were killed, even 
those placed inside four bags, three of blanket and one of 
rotton, but some of the fieds pWeed inside a box of clolhes 
survivctl Kats were found to require more gas and 1 
longer exposure linn fleas On the other hand, plani-lifi 
app**urs to be uninjured b\ the gas, ind cultures of 
hictena were also iinnfTccted bv it Driwl gram is not 
made poisonous for food bv the gas, nor art its poAvers of 
germination impaired in any w u Moist food-sluffs, how 
ever, such as water, milk, butter, and flesh, are said to 
al>sorb the poison, and should therefore be n movi'd from 
fi building during fumigation fhe gns has no action on 
metals or fabrics 

Thvt dorbeetles und their kindred are generally infebted 
with niitis m this country is a will-known fact, but it 
ippenrs to be a comparatively new discovery that in 
Ccvlon beetles of this group irc likewise infisted by minute 
species of flics In the December number of the 
hntomoluj^ist s Monthly Magazine Mr J E Collin 
describes a new species of small hairy flics of the genus 
Limosina taken from a coprophagous beetle in Colon 
I he flies were found clinging to the under surface 4if the 
bfifle, and,^ instead of attempting to fly away, allowed 
rlumselves to dropped into a collecting tube without 
change of position 

In Uriluh Birds for Decemb<r U is stated th il about 
7(KK) birds Wire ringed in this country during iht vuir, 
Missrs Smalley and Kobinson having mnrlo-d no hwir 
than 2313 out of this number In the editor s opinion it 
IS It present too inrly to decidi whether the results will 
repay the trouble and expanse involved in marking Its 
ihicf results will relate to the movements of individual 
birds, And It 13 urged that special attention should be 
paid to the recapture of the smaller marked birds by the 
editor’s correspondents most of those which have"*been 
taken having fallen into the hands of persons unacquainted 
with the scheme The costs of the inquiry during last 
year considerably exceeded the funds at the disposal of its 
promoter, and If the scheme is to be continued next season 
It can only^ by the aid of special subscriptions 

In the Proceedings of the United States National 
Museum (vol xxxlx , 1910, pp 37-91) Mr R E Snod¬ 
grass, treatise on the structure of the honey-bee 

was noticed in Nature of DccembA- 8 (p 169}, publishes 
an important memoir on the thorax of the Hyinenoptera 
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In this paper the modification and elaboration of the 
thoracic skeleton In the various famlUei of the order are 
described in detail, and Illustrated by nineteen text-figures 
and fifteen plates The author finds no support for 
Verhoefl’s theory that each thur icic segment is a complex 
of throe primitlvr somiUs, but prefers to regard the 
serially arranged scleriRH of th< mesonotum ond meU- 
iiutuni—so fully shown b} nianv llymcnoptcru—as evidence 
of specialisation 

In vol V , No 3, of the Philippine Journal of Science 
Mr L F Gnflin puhlishcn additional Information with 
regard to the pearl-fishery, dealing In this instance with 
the products obtained off Hintajan, an island lying 
between the northern end* of Negros and Cebu, at the 
head of thi Tufion channel In May and June, and again 
m November and DeiMiib^r, the water is usually so still 
and clear that the bottom can be seen to a depth of eight 
fathoms and it is at these seasons that the nativt^b look 
for oysters In place of forming banks, these occur 
sporadic illy, and wen it not for thi shortmss of the season 
there is hllte doubt thi y would long ago have bet,ii 
cxtcrminatixl Flic slulls, although of relutivclv small 

size, are of excellent qualitv, but they are chiefly v iluable 
on account of the large pcrcmtagi of pearls thev vield 
and their fine qualitv During the present ye ir one pe irl 
of the value of 80/ win lolhited, wink others worth 
from 3of to 4of c ich wire obtained Ihe total annual 
value of the fishery is about ono/ 

A SUKVKV of the vegetation on the Kasatzkisch steppe, 
near Kursk, is contributed by Mr V Alechin lo the 
botonical section (part u ) of Travaux de la 5 onL'ft! drs 
Naturahstes dc St Pdtershourg (vol xli ) The main 
feature is the great predominance of dicotyledons, although 
Canx humilts tuk< s an iinportunt part In the ground cover 
Ihe author concludt s that the steppes existed previously 
to the wooded an as, and that they have been but little 
modified by human agency 

Tub suitability of bamboos and lalang, or rogon grass, 
for making paper pulp nt considered by Mr G 1 Rich¬ 
mond in an article on Philippine fibres published in the 
Phthpptne Journal 0/ Scicnre (Section A, vol v , No 4) 
Proceeding upon evicknee furnished by other invostigntors 
und by laboratory experinunts, the author tukt s a frivour- 
able view of the prospects of a local xoda pulp mill for 
treating bamboos, and supplu s an ratimntc of thi prob¬ 
able tost \lso it IS !,t ited that 11 supplv of raw mar* rial 
and the necessary fresh water could be obtaiivnl m several 
kicalitif A 

BtiD-ROT disease of p.ilms has been notified within recent 
years from the West Indies, tevlon, Indm, and the 
Philippine Island'i, but in most rascH the cause of the 
disease has not been definitely established Dr £ J 
Butler, who has conducted the mvcstigntions in India, 
where palmyra pulms arc vhicfly attacked, attributes the 
disease there to a Pythium, deriving his conclusions from 
the inoculation of healthy palms The source of the 
disease in the other countries, where cocoanut palms ore 
infested, is probably difiermt Dr Butler has embodied 
hU latest researches, together with a general account of 
the distribution, and remedial measures adopted, m the 
botanical series (vol 111 , No 5) of the Memoirs of the 
Department of Agriculture in India Two spore forms 
are recognised, in the ordinary case the contents of a 
sporangium break up Into zoospores, but in hot, dry 
weather a resting variety of conidium is more commonly 
found 
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The Journal of the Royal Sonetj of Art« for Dorembfrq 
contalnu a paper deliver^ to the Rocietv b\ Mr A Monl- 
IfomerVi State Mining Engineer of Western Australi 1, on 
the prpgresa and proapecta of mining in Western 
Australia Mr Montgomery 6tat<<3 th-it the mtiallu 
minerals occur In very old igneous and Bi*dmientary rotks, 
which are almoKt certainly pre-Cambrinn 11 in cotiUiFion 
la that Western Australia owes the present shape of its 
surface largely to submergence beneath the sen within 
post-Tertiary times The puptr was accompanifsl bv in 
exhaustive statistirnl appendix^ from whah \vi find (h it 
for the quinquennium 1903-7 the world’s production of 
gold was 76,000,000!, of which the Commonwi'lUh of 
Australia contributed so per cent und W estern Austr-ili t 
10^ per cent l*or the same quinquennium the gold pro¬ 
duced has been more than 96 per cent of the total miiif ril 
production, and the mineral export from Western Austfrilin 
has been 80 per cent of the total for all the exports fmiii 
the colony The value of gold produced per man empkivid 
has been more than 400I during the vears In 

regard to thi help ifforded by the Go\ ernim nt to the 
mining industry, attention is directed to the extriii^ivi 
development of ihc rnilw iv lines and of the s\sums of 
water supply uabr is sold to the mines at from 4^ od 
to 8 t 6d |>cr 1000 gnllons 

Thb NovriiilHr number of Peterrnann's 
contains an interesting mup of Siberia taken from om 
published bv the Russian Academv of Sciences, which 
shows the distribution of places wherf n mains of tin 
mommoth and rhinoceros have been found Most of tlum 
he within the Arctic tircle. but one of the form* r and 
three of the htlir sites lie further to the south 

An event of much mtertst in cartography is the com 
pleilon. after about thirty yearA* work, of the. t 100 iuri 
map of Gentumv In 674 sheetR A full account of tlnsj 
maps and tlu various stages In tlitir dcvelopim nt and 
their production is given b> Colond v /glinicki, diitf of 
the cartographic section of the rrussnn Survey, m i 
recent number (No 0) of the Zettschnft thr Gt^tlUchaft 
/fir Kfdkunde 

The determination of the intenuilloiial bound incs in 
Africa proceeds opme, and in Heft 4 of the lurn nt vidume 
of Afiftcitungrii a«* den dcuitch^n ^rhHfsgc/iic/cii an pub¬ 
lished the latitudes and longitudes whiih were determmeil 
tn 1905-7 along the lioundarv which divides the Cainerooiis 
from the French Congo Neither the tune avail ible nor 
the funds at disposal sufTiced to inrrv out a diun of 
geodetic triangulation along the boundirv, s^i thit n w m 
necessary to rely on astronomical observ ilon* 

Latitudes wtre determined by circumnieridinn nitltudeA of 
north and south stars, and longitude s bv lunar obM rv i 
tions, and in three cases onlv by star oci ultation^* 
Observations made at the obRorv'iiories of Cirwiwuh, 
Paris, and Gdtting* n were utilised to furnish the fnnl 
rorrertlons, the uncertainty of the results being ±2 to 
±5 seconds 

Under the title of '* The Burial of OI>mpiJ,” Prof 
Ellsworth Huntington In the Geographtcnl Journal for 
December applies thr theories advocated in his work 
'* The Pulse of Asia *' to the problem of the decadence 
of Greek civilisation This Is often attributed to de¬ 
forestation , but from evidence collected In America bv 
Prof Moore, chief of the United States Weather Bureau, 
he denies that this lan have played an important part in 
the ruin of thr natural resources of Greece He jissumes 
that pulsatory changes of climate, such as the rnpid 
desiccation of parts of Asia, may have occurred m Greece 
in the mlltenlum preceding 600 ad To these he attributes 
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many of the worlds gintcst movcmi nN of populition, 
such as the attacks of tht barbirinns on southern huropr, 
the invasions of iienghis Khan and Tninerlani, ind he 
connects with these the spr* id of iriiilana due lo the 
introduction of the mosquito for which Greece now be¬ 
came a fitting habitat Tn the instructive diHCUsRion which 
followed, thrv views were cnticis^Hl by Prof Mvns Dr 
Hogarth, Dr Stem, Prof Gregory, ind others, most of 
whom, while admitting the novelty ind interest of Prof 
Huntington'ri RUggtstions, di sirrd further evidence Ihis 
mav perhaps be ginned from Prof Huniington's reunt 
work in the American deserts, but until the question of 
North Africa Is settUxl tile general problem cannot be 
fin (llv del ided 

In the Popular ^tiencc Uoiitfify for December Prof 
S \V Williston discusses the birthplace of man m the 
light of the pakeontological record The evidoni^* he 
RUggefits, points to the tonclusiun that it was in India 
and its borderlands that the cliief domesticated anim ils 
were speciniised—the genus Bos m the Indian Lovvtr 
Pliocene, th'i swine, 1 orse, elephant and the cat tribt 
'imong birds, the OMtneh, jungk fowl, peacock, and grtv 
goose Man mav have been de\t Uvped in this region 
during the I-ate Miocene or Larlv Pliocene periods Ht 
behoves that within a very few years the discovi rv of 
indubitable links in inan'R anceslrv will be made in Central 
Asm, China, or Nortli India, thrre being no other rtgion 
to which the piloK^ntoIogiRt looks with more eager e\|H eta- 
tion for the solution of many profound probh ms in the 
phvlogenctus and migrations of m’lmmalian hfe 

1 HR Transactions of the Leicester Literory and Philo 
sophical Society for 1910 contain two geological papers 
of interest Mr P Croxswell deals with the frequi mly 
discussed question of the origin of the Lnghsh Tnissu 
strata, with special reference to the Keiipcr m'lrls He 
suggests that the grey bands reprisent periods of moit-ler 
climate, when minute orginisms reduced the pcroxidi of 
iron to protoxide While regarding the floor on whith 
tlie Fnglish Trias wis deposited as a rocky tableland Iv 
falls into n verv common error by staling that the Libvin 
Desert differs from this, being ** a uniform ^sandv pi am ” 
Mr Cresswell fuliv supports the w that dcbcrt i ondi- 
tions prevailed in fnasRic times m liiglind, and uigfs 
that the Keuper marls arc formed of particles worn from 
Igneous and nietamorphic rocks by “wintliering with i 
verv limited amount of water ” Mr J MiKmzn Newton 
contributes an cssav on the crv^nlli^ation of igneous 
rocks 

Fn the riullelin of the Cuitr il Ahteoiological Observ i- 
tor> of japan (No 5, iqio) Air 1 Okada discusses in 
griat del'll! the ninv ison in j'lpan, which usinllv 
extends from sibovit the middle of June to the middle of 
July, and Ir the must important period for the cultivation 
of rice lo mike the investigation more complete, hve 
day means are given for the whole veor for n large nunibir 
of stations m Japan and adjacent districts, with charts 
and a short discussion of each of the principal etem* nls 
The figures show that in Japan proper the rainfall re-iches 
a maximum at the end of June or in the first decade af 
July, U then falls to a minimum In August, and agnm 
increates to a mailmum in September or Octobir The 
rainfall of the season In question is chiefly caused by 
cyclonic disturbances from the Yangtse Valley and 
Formosa, and is not a simple monsoon rainfall The 
period Is characterised by continued cloudy weather, largo 
relative humidity, comparatively high temperature, small 
wind-velocity, and more or less rainfall every day, Tha 
discussion extends to eighty-two quarto pages. 
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Tiil UR/' of the Clark and Webton cells as stondardt of 
electromotive force hai necessitated a ckMo study of the 
proprrtifb of cadmium and zinc amalffamsi and numerous 
salimble paper) on this subject have issued from the 
van 't lioff laboratory at Utrecht^ In the current number 
of the ZeitMchnft /dr physikaluche Chemie (December 2) 
Is a further contribution from this laboratory by Ernst 
Cohen and V J 11 van Ginncken, dealing with the 
propertirs of zinc amalgam as affecting the Clark cell 
The authors conclude that the formulu in current use 
representing the relation between the F M F and the 
temperature of the Clark cell is not trustwoithy, and 
should not bi employed In accurate measurement«i It is 
further shown thut for eiati work the Clark cell mu^t be 
at temp* r itures between ao® C and 3H® C 

1 Mb Department of Mines, Canada, has sent us a copy 
of th( report of analyses of ores, fuels, ftc , made in the 
chemical labointorles of the Oeologicol Sur\ev during 
1906 and 1907, and of the Mlnen Branch of the Depart¬ 
ment of Mines in 7906, 1907, and 1908 With the excep¬ 
tion of tnenh-seven rock analyses, the work done Is 
chiefly of practical interest, analyses being given of 
numerous coals, lignites, peats, and ores of iron, copper, 
and chromium The results of seventy-seven gold and 
silver assa\b show the wide distribution of the precious 
metals in ( anada In an appendix a description is given 
of the commercial methods and opparatus used for the 
analysis of oil-shales 

MSbbRS WllllCOMBE AND lOUHS, LtD , ulll publish 
shortly a full\ illustrated work on “ Australian Plants ** 
suitable for guldens, parks, timber reserves, &c , by Mr 
\\ B Ciuilfoy p 


OUR ASTRONOMICAL COLUMN 

A pRojbc rio\ ON SAiLTts’b OvTER RiKO—During the 
total eclipse of the moon on November 16 M Jonckheen 
directed the 35-cin equatorial of the Hem Obs(r\atory to 
Saturn, and found a bright projection extending outwards 
from thr e'lbtern extremity of the extenor ring The 
proicction was b m seen with low powers (ioi> and aoo), 
and Us intcnMty drereabed gradually, going from the 
outer edge of ring A on tn the background of the <ky 
On November 20 nnd 34 the same projection was been 
with difficultv (tsfronnmiirhc Vach rich fen, No 4461) 

Die»co\br\ 01 \\OTMiR No> A, SAGirfARii \o 3 — In a 
note appealing in No 4450 of the Asironomttche Narh- 
nchten Prof E C PlckcTing stales that Mib^ Cannon 
has found that a new btar appeared in the constellation 
Sogittanus on August lo, 1899 A photograph taken on 
August 9, although showing stars of magnitude 115 in 
the immediate neighbourhood of the nova, shows no trace 
of it, yet on August 10 it is a conspicuous object of magni¬ 
tude 85 Willie the outburst was so sudden, the decline, 
as it common with such objects, was very rapid, for the 
IMt faded from 8-6 on Au^st 35 to 10-5 on October 13, 
18^, the decrease after that date was more gradual 
The nova 11 not shown on any photograph taken after 
October, igoi, when Its magnitude was about 13-0 The 
position of thU object was RA^iSh isam, decB — 
35® 24' (1875-0), this Is about torn west of X Saglttarii 
and 3om east of Nova Saglttanl No a 

Fatb'x Court ^Haring idendfled Cerulli's comet with 
Faye's shorbparlod comet, M G Fayet has investigated 
the erUt with the Idea of obSaialag doaer agreement with 
Dr StrdnfM^ efsments Eoaploylog three observations, 
made betwm^ November lo and aa, be calculated the value 
Tor the mban motion and obtained two sets of elements, 
* which, however, were not altogether satisfactory Then 
on No v e mb er 30 he aecured a farther dbaervation, and thh 
anabled ld\ t6 Mpptf Ifee m tAho d of the variation of ge^ 
centric diriunoes M to odhillafti other syttema, the fifth 
«^whlch ngiM very nearlly arlth Dr. Strdoum’s elements 
^tdr ipc^, except that the mean motion Is 406-793' Instead 
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of 480-16', they also give 11 ck>bs agreement with the 
obeeirvatlonb From tho best qyitem obtamed, which may, 
however, yet be Improved, M Fayet has calculated an 
ephemerls giving daily positions up to January 30, 1911 
(Aj/remomuche Nachrichten, No 4461) 

Naw Expbrimrmtal Demonstration ov thr Earth's 
Rotation —An interesting description of an experiment 
devised by Father Hagen to demonstrate the rotation of 
the earth Is described by M B Latour in No 1346 of 
Cosmos (November 12) Father Hagen's apparatus 
consists of a balanced beam of wood, 9 metres long, which 
has a blfilar suspension, and to whii^ Is attached heavy 
masses movable in the horizontal plane towards and awa\ 
from the suspension 1 n the modified experiment these 
masses each consist of 80 kilograms of lead mounted In 
small waggons, which can be automatically released by 
the fusion of a leaden wire When released the waggons 
run towards the centre, the moment of Inertia of the iMom 
Is modified, and it swings relatively to the earth, the 
motion lb ^own bv a mirror aPnehed to the suspension 
and reflecting a beam of light on to a scale fixed on the 
wall of ihn circular mom wherein the apparatus is in¬ 
stalled When the chariots are made to run from the 
Centro to the extremitips thp swing of tho beam Is in the 
oppoNil e di rection and about half the amount With 
Father Hagen's apparatus mounted in the massive tower 
which carries thr aitrogiaphic equatorial at the Vatican 
Observatory, the mean of twcnt\ experiments gave a value 
for the earth's rotation very near the theoretical value at 
Rome 

iNVK^riGATiov OF nl^ Orbit 01 Wolf's Couxt, 1898 - 
1911 —Tt No 4460 of the A^frononitschs Nachnehten 
M M Knmenskv gives in hraf the results of an elaborate 
Investigation he hab made of the movements of Wolf's 
comet during the period 1898-1911 This Is the well- 
known short-period ((>-7 year**) comet discovered by Wolf 
at Heidelberg on September 17 , 1884 , and indep^dcntl^ 
by Copeland with the spectroscope on September aa . It 
was reobserved in 1891 and 1898 , but was not seen in 
1904-5 The orbit was completely transformed by Jupiter 
In 1875. but the slight di (Terences between the obsmed and 
lalrulated places in iBg8 indicate that It is now a per¬ 
manent member of our svstcni 

M Kamensky flist investigated the motion during the 
period 1898 August 22 to 1904 June la, talditf into 
account the perturbations of the earth. Mars, JufMter, 
Saturn, and these ore published in full In No 15 (1910) 
of the BuUtWn de V 4 iadrmtf ImpMole des Sciences de 
Sf Piteribourg He then earned the investigation for¬ 
ward to March 98, ion, and pubhshes the full tables in 
No 16 of the Bulletin, he also gives elements showing 
the severe perturbation by Jupiter in 1875, and slates that 
extraordinary changes may again take place at a near 
approach in the latler part of 1933 

According to the nnal elements, the next perihelion 
posaage should occur on February 3 a, 191a, and in Bulletin 
No 16 M Kamensky gives an ephemeris for the period 
1911 January 3 to October 14, for the latter date the 
estimoted magnitude U 123 

Thi Light Chakgis of Fortt-nini Varuble Stars-* 
In the fourteenth issue of the ffaZlctfn InUmational, pub¬ 
lished by the Cracow Academy of Sciences, Dr L PraCka 
dJsouBses the light changes of fort^lne variable stars 
The obeervatlocu were made at the Bamberg Observatory 
during 1905-9, and each star Is di scu ss ed at length A 
summary of the results it given In handy tabular form at 
the end of the paper showing the elements, the ipagnl- 
tudes and colour, and the form of the light-curve for each 
object. 


THE PHYSICAL SOCIETY*/ ixHIBITIOlt, 
TuemUy, December so^ the Physioal Sodaty of 

T.rfwulAn hfiU Its annual avlilhltlcm aI nhwlAst 


held its annual criiiUtion of ^^eal 
apparatus, and the occaoion was oiarksd some tntimt- 
hig experimental lectures PrM J. A. Flemtog, F.lLS-* 
ciiM tor his subject some I mp rsven U nti in tmnsinltMrb 
wd reerivma for wirtless tekspvpfiiy, mid r s l errsd Irifi 
to 41s weU-known osciOatian valve, oohslstiiig M h gjM 
lamp jo ediioh a metal plate of some ooMOitMt iom m 
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HimJ. When ^ flkmeftt (w^iScfa in the leteet form U of 
tnnejftw) vie gtowiog, a current will flow if on KM F ie 
am&d the negative terminal of the filament and 

tnitaietal plate) the current can flow from the filament to 
the platOi out not In the reraee direction, and thus rectifi¬ 
cation reiulte. Owing to the upward trend of the con- 
ducd^dt^ cum a much higher tenilhlUty it obt^ned by 
afgHjJlaa m oertaln conetant E M F on which that due to 
the oeollatlone !■ lupeiimpoeed Poeoing to the qucetion 
the nark, the lecturer reproduced tome interesting 
reoorde thowing bow greatly the secondary current it in- 
creaeed when the tpailc gap It subjected to an air blast 
Finally^ Prof Fleming shotm hli new form of spark dis- 
chargs^ This is of the Wien quenched-spark ** type, 
and oooalstt of two heavy steel circular discs, one abovt 
the other, veiy perfectly surfaced and with an air gap of 
i num betwsen them The lower disc is stationarv and 
the upper ,<>ne It rotated The discs are placed in oil, and 
as there n a hole In the lower disc there Is a continual 
ckculation of olL The discharger Is found to give very 
satisfactory and uniform result!, and has been used for 
measuring losses in condensers 

Mr R. W Paul gave several demonstrations of kme- 
matogcaph diagrams One series, due to Prof R W 
Wood, illustrated sound waves, but certainly the most 
effective films were those due to Prof S P Thompson, 
F R.S4, showing the movement of lines of force as a 
keeper approaches a magnet, the starting of a current in 
a sMnold, the rotation of a dynamo armature (m section), 
and other similar phenomena These must have appealed 
strongly to teachers of magnetism. 

As regards the apparatus exhibited, it may be said that 
there were many Interesting new instruments, though 
perhaps nothing very striking, and there was much excel¬ 
lence in many exhibits that were not essentially novel 
Thus In <mtical work A Hilger, Ltd, gave an excellent 
display OT spectroscopic instruments and a beautiful 
desixi^ratlon of anomalous dispersion R and J Beck 
showed a smai! spectroscope giving large dispersion and 
with a sine motion so as to give wave-lengths direct 
Carl Zeiss, as usual, gave an interesting exhibit, including 
the movement of gold particles (stated to be about b 
In sise) in colloidal solution, a special ** cardlcnd *' con 
denser being used, consistinfj of two lenses combined, and 
so shaped that a top illumination is secured for a dark 
ground, although the beam of ll^t comes from below the 
centre of the stage (Messrs n Leiti showed a large 
projwtkMi apparatus giving exceliofit definition 

.Afotometric apparatus was not so much In evidence os 
on former occasions, but R and J Beck, and also Everett, 
Edgeumbe and Co, showed very smiU portable photo¬ 
meters for measuring surface brightness and illumination 
As an exhibit of general interest may be mentioned that 
of Strange ond Graham lllustratng napping fliglit Two 
wings are worked by ** Vllcor" mechanism, and a dis¬ 
tinct upward pull is notioeablef apparently due to the 
upward path or the wing differing from that on the down¬ 
ward rtroke 

The largest number of exhibits, oe usual, were electrical 
Several Interestir^ thermo-electric exhiblta were shown by 
the Cambridga Sdentlflc InstruouAt Co, among which 
may be mentioned an arrangsmant for keeping the cold 
Junction of a clinical recofdkig thermometer at a constant 
temperature. This junction la covered a small Dewar 
vacuum veme i , and is surrounded by a heating coil, which 
comes into action as soon as the tempovature falls below 
a certain value; by this means the temperature of this 
Junction it nuhitalned oonstont to 0-1^ C This firm also 
ahowod oompensating letde consisting of oo p p er and copper- 
nldtot alloy; tiiese are run In series with the pyrometer, 
nodi being therme-electrkaUy equal to the platinum/ 
platioum ^rtenm couple, titiy tranter the cold junction of 
the p yr o met er to the- galvooeasetar, time eenirlng lest 
vartaoM lit temperature of the cold Junction An arrange- 
m*ht whereby a constant it oMaiaed for ap^mg 

to a pyi o m et w so as to secitre* faleo aero was also ehown, 
and'em hotloed a convenkht piece of apparatus for tracing 
reoaleecienoa come; al«r an leOpcoved TOrm oi C. T R. 
WBaaaV.tilttog gpkMeaf eteetopsoope A, new *fof3n of 
rtidlttfotofpynaeater not requj^ 

d by the Foster Instrofaeftt COf» who alto exmi^ 
bpodal titormo-Jutoc&n aMjrs* H.‘ Tbttiep and C6 
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showed a set of inetnunente largely due to Dr C. V. 
Drysdale, and tome interesting Vector dlogmini of' 
alternating magnetic flux In an iron wire, obtained if 
Dryedale's alternate-current potenttometer This flm al^ 
showed a simple and strong form of vibration gotvano* 
metac based on the familiar Kelvin galvanometer, a heavy 
peimaoent magnet ie provided for the control, and the 
tuning Is effectra (without affecting the kero) by magnetic* 
ally shunting this magn^ to the desired extent Tha 
altomating current traverses a smalt coll, which can be 
easily changed, and the makers state that the instrument 
can be usm for alternating pressures down to j/jooth 
micfo-volt R W Paul exhibited a well-designed new 
type of decade standard resistance box with switch con- 
tacta» the case being filled with oU, and we noticed come 
new transforming apparatus by Leslie Miller and by Blulr- 
head and Co Since there were thirty-five exUbltors, we 
need scarcely say that there was a good deal to be seen, 
but In the above notes we have only been able to refer 
very hnefly to a few of the more intcrestihg items 


If^VESTIGATIONS ON WHEAT IN INDIA » 
importance of the wheat crop in India is not 
^ always realised at home Until the last few years 
we received more wheat from India than from Canada 
or Australia—sometimes more than from both countries 
put together At the present time wheat represents smne 
7 per cent of the total \alue of merchandise exported 
from India, but the amount exported is only about one- 
tenth of the total production, the remaining nine-tenths 
being consumed in the country itself When an industry 
has reached such great dimensions without excessive nursing 
It is clear that those engaged in it have consciously or 
unoonsciousty adopted tolerably satisfactory methods of 
working, and any attempt on the part of an outsider to 
effect improvements must be developed cautiously Wherr 
in iqo6 the Indian Board of Agriculture decided to take 
up the matter seriously, they entrusted the work to Mr. 
and Mrs Howard, and subsequent events have amphr 
ji stifled the wisdom of their choice Several important 
paparS(have been issued, and finally a volume, ** Wheat 
In India," In which the authors summarise t^ present 
poaitkm of the problem and indicate the lines on which 
advanoement may be hoped for 

Mr. and Mrs Howard devote the first balf-doaen- 
chapters of their volume to a general sketch of wheat- 
growing In India Wheat is fairly widely distributed over 
the country, but the areas where it Is really important alT 
lie to the north or on the Central Plateau above the Ghats 
In the north-west a great deal of the wheat is hrlgated ; 
the Punjab is especiaUv well suited to canal Irngat!^ bv 
reason of Its never-falUng snow-fed rivers 4nd its level 
tracts of land, but recourse is also had to Irrigation )>\ 
wells On the other hand, in the Central Provinces, 
Bengal, and Bombay, only a small area Is artificially 
watered 

In goneraU the soil Is thoroughly well ploughed or 
scarifiA during the monsoon and previous to eomng, as 
maw os fourteen ploughings being sometimes given. A 
good deal of manure Is applied In the northern districts, 
but usually to the malxe crop preceding the wheat, in 
the Central Provinces the monsoon (kharif) crop of ncp, 
which pTBoedes wheat, la slightly manured, but In Bombav^ 
the Irngatad wheat Itself is manured Harvest b^ns in 
the Central Provlnoes in March, elsewhere In ApriiV hfov, 
and even the end of June In the frontier districts The 
wheat for export hat to be got to Karachi for shipment 
as eoo» os poetihle, or It rapidly deteriormtes, and la 
attacked by mo^ and weevils. In the rush thoi railway 
resources ore heavllj taxed, just os they ore In Canada; 
the Indian case Is, indeed, the worse, os there Is no 
elmtor e ys te Ptt- 

Ihioa pretifolnory ohdptars ore Ulnstrated by mspe, 

> aid of InHsaWltMb:' No^a. Br 
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quotations and statistics, and give an illuminating account 
of wheat-growing In India 

Passing on to a discussion of experimental work, the 
authors point out that manurlal trials on orthodox lines 
are of purely academic Interest in India It was no doubt 
an excellent thing to make them, but their value is limited 
by the fact that the cultivator cannot usually buy the 
necessary manures It is much more to the point to 
make cultivation trials, seeing that labour is ve^ cheap 
and tbe labourer realises the necessity for working the 
land But here again intelligent planning is necessary, If 
the trials are to serve as demonstrations for the native 
they must be made with implements he can afford to buy 
and learn to handle, and which the village blacksmith can 
repair A summary is given of the well-known Cawnporc 
experiments, which show that the nitrogen supply is the 
limiting factor in normal conditions of moisturr and 
tempeioture uhtaining there At Nagpur nitrogen uas also 
the nioat important factor, but the water supply was in this 
case nr ir ih* Iinui The Punjab irrigation exponmrnts, 
said to bo till host of Ihoir kind in Indin, were made lo 
asctrrnin rlie best quuntiti of wutfr and the host number of 
watering*: It was found that the notive was, like many 
other irrigation fnrnit rs, t ikiiig too much water, so that 
the urr I under treatment wis luedlessl) curtailed, and thi 
revenue sufTired loss But the authors further point out 
that over-watering gives rise to mottled gram and to 
sdrnplefl uneven in textuie, and thi refore of low v due 
lliis loss in value, of coiitNC, falls on the cultivator him¬ 
self, and if It could be brought home to him would, no 
doubt, induce him to take less water 

The nulhors then discuss the factors uhorsely affecting 
the production of wheat in India In order of merit these 
are climatic extremes, fungi, insects, and vermin Of fht 
diseases, rusts are the most important, transcending in 
effect alt other diseases put together Ihe only (rust- 
worthv remedv at present known is to grow rust-resisting 
varieties Introduction of such wheats of high repute 
from abroad proved to be useless, wheats resistant in 
Australia succumbed badly in India, and, indeed, were 
more susceptible than the indigenous kinds, besides ripen* 
ihg too laic It therefore became necessary to raise new 
varieties from Indian wheats, and this work was begun 
bv the authors in 1905 The first stem was to lake stock 
of the nativ* sorts An ordinary Indian wheat-field con¬ 
tains a mixture of several aub-vaneties, wIulU had to be 
Isolated These in turn comprise sever^il t}pc9, agn 
culturallv distinct, though botanicaily identical, and within 
each type individual variations occur Selection was 
carried on, not on the old mass-selection lines, but bv 
isolating single plants nnd studying their progeny in 
surc<>(.ding generations The aeparation of forms and of 
pure lull s has been successfully accomplished, and alreadv 
several wheats have been obtained which arc of much 
greater value than the mixtures at present in cultivation 
Indeed, five of the Pusa selections have been shown by 
milling and baking tests to be in the same class with the 
Canadian spring wheats, the strongest and most valuable, 
on the market When the botanical survey was well on 
to completion it was possible to hybridise Thin work Is 
now in hand, and it is to be hoped that Mr and Mrs 
Howard uill be able to carry the hybridisation on for the 
necessary length of time, so that the full benefit of their 
survey and selection work may be obtained 

A fist of the botanical varieties of wheat found in India 
Is then given, nnd for certain provinces the agricultural 
varieties os well This survey Is still In progress 

Throughout the book and the papers which the authors 
have ismted the varlout wheat problems of India ore 
handled in a masterly way The record of work done 
reflects tba highest ci^lt on the authors, and is full of 
promiss for the f^t^re of Indian agriculture 


THS RtDUCTION OF ROLLING IN SHIPS 
'DEFERENCE Is made in Engineering for £>ecember 16 
tea MPer by Mr H Frahm at the November meet¬ 
ing ol^nd^krhiffbautcchnische GeseUschaft, In Which the 
author^escribes his apparatus for reduction of rolling in 
ships. In this apparatus two water tdhka are disposed on 
opposite sides of the centre kne of the ship near the shell, 
and are connected below by a water conduit and above 
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by an air conduit, a throttle valve is Inserted In the latter, 
llie water tanks are filled partly with water, which m%y 
oscillate in the closed circuit formed by the conduits If 
the throttle valve U closed oscillation Is practically pre¬ 
vented, with the valve full open tho oedllations are un¬ 
obstructed, excepting that free waves cannot arise 
Tho principle on which the device Is based is that a 
senoa of wavc^mpulses will cause the ship to oscillate 
about its longitudinal axis, these oscillations will become 
pronounced when the period of the waves agrees with that 
of the natural vibration of the ship These differ in phase 
by t e the maximum deflection of the ship from tbe 
vertical will occur a quarter period after the wave has 
been at its maximum inclination to the ship llie^same 
applies to the oscillations of the ship and to those of the 
water column in the tanks, which rises and falls so that 
the two oscillation periods arc equal, provided the water 
has the projier mass In this case the oscillations of the 
water coluinn will lag a quarter period ^hlnd those of 
the ship, and hence half n ppnod behind the period of 
the waves, and the two turning momenta acting on the 
ship Will therefore oppose one 'mother This Is an appli¬ 
cation of the principle of resonance 
Mr Frahm'v apparutua is beyond the mere cxperloiental 
stage The oil-lank bout WS{ of the German Navy, 446 
tons displacement, is a very stiff boat, with a high natural 
vibration period of 10-7^ per minute In dock the deflec¬ 
tions from the perpendicular were reduced from 10® to 
s® bv twelve oscillations when the tanks were cut out, 
and bv two oscillations with the tanks in action At sea 
the amplitude of rolling was diminished to onc-thlrd 
Two 8te>iners of the Hnmburg-America Line—the 

Ipirango and Corcovado —of 12,600 tons dlrolacement, 
have b^n fitted with the anti-rolhng tanks 1 m former 
was Q notorious roller Both are now regarded as steady 
boats, the tanks reduce rolling 11® (on cither side) to 
ai® maximum Messrs Blohin nnd Voss are designing 
anti-rolling tanks for the new passenger steamer of ^^,000 
tons which they are now building for the Hamburg- 
Amcrlca Line The p'lper in itself is very interesting, and 
is doubly so m view of st \U ments mndo recently In the 
case of the loss of the British steamer Waratah 


ARGENTINE MKTEOROI OGICAI RESEARCH' 

'T'HE services rendered to meteorolo^ bv Dr W S 
'*■ Bruce in founding the intteorologTcal observatory at 
Scotia Hay, South Orkneys, m 1903, are brought into 
forcible evideiKc by the publication of successive years' 
observations Xlirough the exertions of Dr Escalante, 
Minister of Agriculture, and the enthusiasm of Mr W C 
Uavis, the Argentine Meteorological Office was enabled to 
take over the observatory frem the Scottish National 
Antarctic Expedition, and has maintained it ever since 
It must be remembered that this is the only permanent 
meteorological observatory in Antarctic regions The 
observations for 1904, with an introduction by Mr R C 
Mossman, aro now published, though the title^age is 
dated 1905 The observations of follcmng years seem not 
yet to have appeared, but they are briefly summarised In a 
most interesting and useful outline by Mr W O Davis 
on the cbmate of the Argentine Ri^bbc It may be 
mentioned, olso, that a discussion by Mr Mossman of 
each successive yeir’s observations bos appeared year by 
year in the ScoUtsh Geographical Magatins The tardy 
appearance of the 1904 volume detracts somewhat from Its 
Interest m view of our knowledge of the six later vears, 
but we understand that circumstances beyond the control 
of the Meteorological Office alone delayed the publication 

previous lo Che expedition of the 5 cotia It was supposed 
that, from fhcir latitude, the South O^oeys would enjoy 
an oceanic climate Actually, however, these conditions 
only obtain for four months, while for the rest of the vear 
tha conditions are continental In exceptional years either 
of these states of climate may be prolonged at the expense 
of the other The climate largely depends on the distri¬ 
bution of ice In the Weddell Sea The average mean 

I AbsIm ds Is Ofidns Ustserokfirka ArgsiitlDS. Toom srI, Obstt^ 
vsdona d« Iss Itlsn oicsdsi ea si Aflo 1904. Tsxt lo Intb Spsmih sad 
EoslWi (Busnos Aims rpM.) ^ « 

“OlsistsorthsArxSilMRspublie.'' By W.a Baris. (BasDosAbw 
Dspai tias ia of Africaltura, 19101.) 


DiCEMBEK 22 , 1910] 


NATUI^E 


as* 


monthly temperature for five yeari (1903-8) varlen from 
9^ F In July to 33 ^ In JanuaiTi while the absolute 
ranM In the same period won 88^ The temperature 
varUbiUty of the season! brlnf;! out the tendency to a 
winter continental and a summer oceanic climate These 
values ore (1904) - raring, 51®, summer, 13®, autumn, 
5 4®, winter, 91® The ^ear 1904 had a mean annual 
temperature of 32 4®, which Is o>96® below the average 
mean of the five years 1903-8 
The wind directions, which were taken from the move¬ 
ments of the lower clouds, since the high land to the 
west of the observatory tencM to deflect many winds, show 
a prcvalcnco of north-westerly wint^ Subsequent years' 
observations give west and south-west winds as the most 
irequent, which seems to show that the readings of 1904 
give too high a value to north-west winds Undoubtedly 
ine position of Omond House is such that west and south¬ 
west winds would lend to be below what would be re¬ 
corded In an unexieptionnl situation In fact, on further 
ixinsidcration, Mr Mossinnn has, we understand, come 
to the conclusion that the wind directions of 1904 are not 
wholly truRtworlh> Fast, and especially north-east, winds 
are conspicuously rare, snd the percentage wind frequi nry 
for each season dors not materially differ from that of the 
year The temperatures associated with these winds ore 
of great interest, but unfortunately In Mr Davis's five 
years’ summary no thermal wind-roses are given Virv 
probably the high temperatures associated with sunu of 
these apparent wcstirly winds U partly due to huhn effects, 
since in Ma\, iqo^, lhat is, in midwinter, an uiidoublid 
Fdhn wind raised the temperature at the siu of (he 
obfcrvntory to 46®, which was only 1® lower th'in the 
absolute mixiinum of the year 

Associ it4>f| with these prevailing west and south-west 
winds, which were also experience by Dr Nordtnskjuld 
at Snow Hill in 1902-3, there exists a low-pressure irei 
in the Weddi 11 S4 furthest south m autumn and most 
northerly m winter, but with a centre normally ibout 
66® S and 30® to 3^® W Tlic continental origin of tiwse 
pn vailing winds at counts largely for the low tempr r iliin s 
of the South Orkneys compared with their latitude The 
theimil gradient on the east of Grahim Lind is steep, 
and this fart, in relation to the southward bending of the 
Isoth'^rms about 40“ W , is strong cvideiue for the exist¬ 
ence of th«^ northward projection of Antarctica south of 
the SoBth Orkneys to almut the Circle Moreover on no 
other grounds is it possible to account for the verv low 
temperatures that occur from time to timo at Siotla Usy 
with southerly and south-easterly winds 

NATIVE FORKING OF COAL AND IRON IN 
CHINA 


anthracite coal beds of which there is any knowledge 
The natives get at the coal by adit or by shaft, ns 
may best suit the nature of the ground Shafts vary' 
from 6 to 8 feet In diameter, and from 60 to '\oo 
feet in depth, the thlckncsa of the seam of coal varies 
ffxnn 4 to 18 feet During late years native mechaiiiCB 
have been giving advice, with the result that collieries 
are coming into existence m which the coal Is hoisted 
in baskets, and cow-hide bags are used for hauling 
out accumulations of waur A Canton Chinaman 
attenmted to ap^y up-to-date methods to a mine just 
outsit the Ping Ting Chuu urea, and sank 0 shaft beside 
the odlt He proposed to use a winch for winding up 
the coal, but before this could be done water was struck 
and the mine flooded Boilers and pumps were erected 
by Chinese workmen, and the water was succcssfulK 
cieored out of the first level Shortly after starting work 
an explosion took place, und practually closed the shift 
\t present the men are carr\lng the coal up the steps in 
bags in an excessively high temperature due to the steam- 
pipes, and the Cantonese hns retired from the field Puk, 
hammer, and wedge are the only tools used 


THE DY\AMICS OF 4 GOLF BAII ' 
'T'HFRE are so many dynamical problems conn»Hted 
^ with golf that u discussion of the whole of tie m 
would occupy far more tmu than is it my disposal this 

evening 1 shall not atttmjit to dt nl with the mun\ 

important questions which nris< wlv n we consider the 
Impact of the tlub with the ball, but confine myself to 
the consideration of the Might of iht ball after It has It ft 
the club This problem is in inv c m a y* r\ interesimg 
one, it would be even more intensting if we could accept 
the explanations of the btluviour of the ball given bv 
many lontributors to the \Lr\ voluminous literntiirf whuh 
has collected round the game if these were correct I 
should have to bring Ixforo you this evening a new 

dynamics, and onnounce thit matter, when maac up inio 
golf balls, obeys laws of in entirdy difTereiit charaiiir 
from those governing its action when in anv other 

condition 

If we could send off the ball from the club, as w( 
might from n catapult, without spin, its behaviour would 
be regular, but uninteresting, in the absence of wind its 
path would kc?ep in a vcrtitul plane, it would not deviate 



/\ N interesting illustrated article on the native working 
“ of coal und iron in the province of bhansi, China, 
^pears In Engtneenng for December a In the Ping 
Ting Chau districts the iron ore Is of excellent quality 
The methods of extraction are decidedly primitive, in the 
old workings the ground is often found honeycomb^ with 
•mall shafts seldom more than 14 inches in dianuLcr, and 
usually just large enough to allow a man to go down 
The tools used consist of a native pick, a cast-iron 
hammer, a wedge, and a sort of basket-shovel, the ore 
being raised in the basket by a small wooden winch The 
climate Is healthy, but work under such conditions Is sure 
to produce disease, and consumption Is very prevalent 
During the summer the mines are shut down, and all the 
men become farmers until the close of the harvest season 
The southern district specialises in wrought-iron goods, 
for efsomple, spades, picks, nails, wrought-uon bars, and 
general Ironwork, the northern district produces the larger 
and rougher classes of goods, such as cast-iron pans and 
sectkNis of tms for cart-wheels Reduction of the ore 
Is conducted in roastlng-kilns, the broken-up ore Is mixed 
with anthracite and charged Into clay crucibles, which are 
heated In the kilns for about four days The Iron residue 
is then treated In a foundry, where It Is broken up and 
toinelted in crucibles for the production of cast Iron, or, 
if wrought Iron is being juoduocd, by melting jn a 
crude furnace, hammering, and puddling. 

The Ping Ting Chau district Is one of the largest 
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either to the right or to the It ft and would full to tin' 
ground after a comparatively sluirt carry 

But a golf ball when it leaves the club is only in rart 
cases devoid of spin, and It is spin which gives the interest, 
variety, and vivacity to the flight of the ball It la spin 
which accounts for the behaviour of a sliced or pulled 
ball, it Is spin which makes the ball soar or douk,” or 
execute those wild flourishes which give the impression 
that the ball Is endowed with an artistic temperament, and 
performs these eccentricities as an acrobat might throw 
in an extra somersault or two for the fun of the thing 
This view, however, gives an entirely wrong impression 
of the temperament of a golf ball, which is, in reality, tht 
most prosaic of things, knowing while In the air only one 
rule of conduct, which it obeys with unintelligent con¬ 
scientiousness, that of always following its nose This 
rule is the key to the behaviour of all balls when in the 
air, whether they are golf balls, base balls, cricket balls, 
or tennis balls Lot us, before entering into the reason 
for this rule, trace out some of Its consequences By the 
nose of the ball we mean the point on the ball furthest in 
front Thus If, as in Fig i, C the centre of the ball Is 
moving horiiontally to the right, A will bo the nose of 
the bml, If it is moving horizontally to the left, B will 

' DheourM <Wlv«rrdat tbs Royal litAtltutun on Fridsy Ifsrch 18, by 
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be the now If it Is moving In on iocUned direction CPi 
as In Fig a, then A will be the now 
Now let the ball have a spin on It about a horlxofital 
axis, and suppose the ball Is travelling horlxontally as in 
I'ig 3i and that the direction of the spin is at in the 
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figure, tlu.n thi nose \ of the ball is moving upwardsi and 
aince by our rule the ball tries to follow its nose, thi 
ball will nse and the path of the ball will be curv^ us 
in the dotted line If the spin on the ball, still about a 
Jiortxontal hxin, were in trip opposite direction, u*f in 
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n. 3 

Fig 4, then the nosn A of the ball would be moving 
downwards, and as the ball tries to follow Its nosr^ it 
will dmk downwards, and its path will be like the dotted 
line in Fig 4 

Let us now suppose that the ball is spinning about a 



4 


vertical axis, then if the spin is as in Fig 5, as we look 
alofi^ the rilrectjon of the flight of the ball the nose is 
moving to the right, hence by our rule the ball will movt 
off to the right, and its path will resemble the dotted line 
5 » In lact, the ball will behave like a sliced ball 



N 


I'la 5. 

Such a ball, as a matter of fact, haa apln of tfaii Jtind 
about a vertical axis 

If the ball aplni about a vertical axis In the oppofite 
dirMthm, as in Fig 6 , then, looking along the lino of 
flight, the nose is moving to the left, hence t^ ball moves 
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off to the t\<t, describing the path indicated by the dotted 
line, this isljhe apln poaaeased a ** pulM '* balL 

If the ball were spinning about an axis along the line 
of flight, the axis of spin woukl past through the now 
of thfe ball, and the spin would not affect the motion of 
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the nose, the ball, following its note, -would thus movb 
on without deviation 

Thus, If a cricket ball were spinning about an axis 
parallel to the line joining the wickets, It would not 
swerve in the air, It would, however, break In one way 
or the ocher after striking the ground, If, on the othtf 
hand, the ball were spinning about a vertical axis, it 
would swerve while in the air, but would not break on 
hitting the ground If the ball were spinning about an 
axis internHotate between these directions It would both 
swerve and break 

Excellent examples of the effect of spin on the fll^t of 
a ball In the air are>affordcd in the game of base ball, an 
expert pitcher, by putting on the appropriate spins, can 
make tne ball curve either to the right or to the left, 
upwards or downwards, for the tideway curves the spin 
must be about a vertical axis, for the upward or down¬ 
ward ones about a horixontal axis. 

A lawn-tennis player avails himself of the effect of spin 
when he puts “ top spin " on his drives, i e hits the ball 
on the top so as to make it spin about a horixontal axis, 
rhe nose of the ball travelling downwards, as In Fig 4, 
this makes the ball fall more quickly than it otherwise 
would, and thus tends to prevent It going out of the 
court 

Before proceeding to the explanation of this effect of 
spin, 1 will show some experiments which llHntrate the 
pmnt wp are considering As the forces acting on the 
b'lll depend on the relative motion of the ball and the air. 
they will not be altered by superposing the same velocity 
on the air and the ball, thus, suppose the ball is rushing 
forward through the air with the velocity V, the forces 
will be the same if we superpose on both air and ball 
a veloclt\ equal and opposite to that of the ball, the effect 
of this Is to reduce the centre of the ball to rest, but to 



make the air rush past the ball as a wind moving with 
the velocity V Ihus the forces are the same wl^n the 
ball ft moving and the air at rest, or when the boll la 
at rest and tne air moving In lecture experiments it la 
not convenient to have the ball flying about the room, it 
is much more convenient to keep the ball still and make 
the air move 

The first experiment I shall try is oae mode by Magnus 
In 185a, Its object It to show that a rotating body moving 
relatively to the air is acted on by a force In the direction 
vn which the nose of the body is moving relatively to its 
centre, the direction of this force la thus at right angles 
both to the direction In which the centre of the body U 
moving and also to the axis about which the body is 
spinning For this purpose a cylinder A (P^ 7) is 
mounted on beanngs so that it can be spun rapidly about 
a vertical axis, the cylinder is attached to one end of the 
beam B, which is weighted at the other end, so that when 
the beam is siispemled by a wire It takes up a bonzontal 
position The beam yields readily to ony horixontal force, 
so that If the cylinder Is acted on by such a force this will 
be indicated bv the motk>n of the beam In front of the 
cylinder there is a pipe D, throimh winch a rotating fan 
driven by an electnc motor senna a blast of air which 
can be directed against the cylinder I adjust the beam 
and tho beam carrying tiie cylinder so that the Uast of 
air strikes the cylinder symmmcally, in tWi case, When 
the cylinder Is not rotating the Impact against It the 
stream of air does not give ritt to ariy motion of the 
beam 1 now spin the (^Under, and you see that when 
the blast strikes against ft tiw beam moves off sideways 
it goes off one way when the spin is in one dlreetioo* and 
in tne ^^iposite way when the dkeetlon of spin la reversed. 
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' Tbt hfAi, M you will Me, rotates In the tame direction 
as the cylinder, which an inspection of Fla 8 will show 
fhtt Is Just what It would do If the cyllMe. were acted 
ufitni by a force In the direction in whl^ Its nose (which, 
in this cats, is the point on the cylinder first struck by 
tha blast) Is moving If 1 stop the blast the beam does 
not move, even though 1 spin the cylinder, nor does It 
move when the blast Is in action If the rotation of thp 
cylinder 11 stopped, thus both spin of the cylinder and 
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movement of it through the air are required to develop 
the force on the cylinder 

Another way of showing the existence of this force 
to take a pendulum the bob of which 11 a cylinder, or somi 
other symmetncal bcxly, mounted so that ft can be set in 
rapid rotation about a vortical axis When tlie bob of 
the pendulum Is not spinning the pendulum keeps swing¬ 
ing In one plane, but when the bob Is set spinning the 
plane in which the pendulum swings no longer remains 
stationary, but rotates stowlv in the some sense os the 
bob Is spinning (hig n) 


and the other having the ordinary bramble marklnjU, are* 
mounted on an axis, and can be set in rapid rotatioa by 
an electric motor An air-blast produced by a fan comes- 
throu|^ the pipe B, and can be directed against the balls» 
the instrument is provided with an arrangement by which 
the supports of the axis carrying the balls can be raised 
or lowered so as to bring either the smooth or the bramble- 
marked ball opposite to the blast llie pressure is 
measured In the following uny —LM arc two tubes con¬ 
nected with the pressure-gauge PQ, L and M are placed 
so that tha golf balls can just fit Tn between them, if the 
pressure of the air on the side M of the balls is greater 
than that of the side L, the liquid on the right-hand sido- 
Q of the pressure-gauge will bo depressed, if, on the other 
hand, the pressure at L. is greater than that at M, tlie left- 
hind side P of the gauge will be depressed 
] first show that whin the golf balls are not rotating 
there is no digerence m the pressure on the two sides 
when the blast is directed against the balls, you seo there 
'g no motion of the liquid m the gauge Next 1 stop the 
blast and make the golf balls rotate, again there U no 
motion in the gauge Now when the golf balls are 
spinning In the direction Indicated in Fig 11 1 turn on the 
blast, the liquid fallu on the side of the gauge, nges 
on the other side Now 1 reverse the direction of rotation 
of the balls, and you see tho motion of the liquid In the 
gauge is reversed, indicating that the^ high pressure has 
gone from one side to the other ^ ou see that the pressure- 
18 higher on the side M, where the spin carnes this sidf* 
of the ball Into the blast, than on L, where the spin tends 
to carrv the ball away from the blast If wc (oubf 
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We shall now pass on to the consideration of how the^ 
forces arise They arise because when a rotating body Is 
moving through the air the pressure of the air on one 
side of the body is not the same as that on the other, the 
pressures on the two sides do not balance, and thus the 
body it pushed away from the side where the pressure Is 
greatest 

Thus, when a golf ball is moving through the air, 
spinning in the direction shown in Fig 10, thr pressure 

.A,—^ 
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on th* side ABC, whore the velocity due to the spin 
consfdrsf with that of translation, is greater than that on 
the side ADB, where tho velocity due to the spin is In 
the opposite cUrectlon to that dug to the translatory motlofi 
of the ball through the air 

I wlU now try to show you an exparlment which proves 
that thU la the case^ and alsp.that the differepep between 
tho pcesMircL on tha two sides of the golf ball doMds upon 
tho roughnsN of the balk 

In ms, Instrument, Fig 11, two golf balls, one smooth 
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imagine oursclvti on the golf ball, the wind would be 
stronger on the side >M than on L, and it is on the side 
of the strong wind that the pressure is greatest The case 
when the bail is still and the air movmg from right to 
left Is the same from the dynamical point of view os when 
the air IS still and the ball moves from left to right 
hence we see that the pressure is greatest on the side 
where the spin makes the velocity through the air greater 
than It would be without spin 
Thus, If the golf ball is moving as In Fig la, tho spla 
Increases the pressure on the right of the ball and. 

diminishes the pressure on the left 
To show the difference between the smooth ball and the 
rough one, 1 bring the smooth ball opposite the blast, you 
observp the difference between tho levels of the liquid In 
the two arms of the gauge 1 now move the rough ball 

into the place prevlou^y occupied by the smooth one, and* 

you see that the difference of the levels is more than 

doubled, showing that with the same spin and speed of 
air blast the difference of pressure for the rough ball la 
more than twice that for the smooth 
We must now gS on to consider why the pressure- of the- 
air on the two aidM of the rotating ball should be different 
The gist of the explanation sins given by Newton neacly 
axo yean^ ago. Writing to Oldenburg In 1671 about tfas^ 
diapenloo or tight, he saw, in the course of his letter — 
*' I msembared thqf I had often seen a tennis baU struck 
with an oblique racket describe such a curved line For 
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a circular as well ns progretisive motion b* mg communi- I 
catcd to It by that stroke, Its parti on that aide where I 
the motions conspire must press and beat the contiguous 
air more violently, and there excite a reluctanc> and re¬ 
action of the air proportionately greater " This letter has 
more than a scientihc interest—it shows that Newton snt 
an excellent precedent to suci ceding mathematicians and 
physicists by taking an interest in games I he snine 
explanation was gi\en by Magnus, and the maihcuiatical 
theory of the effect Is given bv lx)rd RaAlngh in Ins paper 
on **lhe Irregular I light of a lennis Dali/' pubhshtd m 
the Messenger of Matin maiicSt 'oI \i , p 14 1K77 1 urd 

Kaj l( igh show* that the force on tin ball resulting from 
this pressure differenie is at right angles 
to Ihf direction of morion of ihr lull, hihI 
also to the axis of spin, ami [}i it ihe 111 ig- 
nilude of the force is proportion ll to tin 
vduLity of thi ball multiplied b^ the veIorit\ 
of spin, multiplied b\ the sine of the ungb 
betwei n the dirertu n of motion of the b dl 
and the axis of spin Ihe anihtical in- 
\istlgation of the i ffects wliiili n fun c of 
rhis tvpe would produir on the movement 
of a golf ball has been dineui^sed very fulh 
bi Prof 1 lir, who also made a ver\ 
interesting senes of experiments on the 
\(lociiie*s und spin of golf balls whtii 
driven from the tee, and thi resifilnnce thty 
exfiorienre ^vhen moving through the nr 
(fruid 1 cannot nssunu that ill niv hr irers 
ire expert mathematicians, I must endeavour to give a 
general explanation, without using svmbols, of how this 
diffi n nee of pn ssurc is established 

Lit us lonsidcr a golf bull (big 13) rotating in a 

current of nlr flowing past It The air on the lower side 
of the hall will have Its motion checked bv the rotation 
of till ball, and will thus in the nelghbourluKKi of the 
ball move murr slowly than It would do if there were no 
golf ball present, or than it would do if the golf ball 
w'ere there but was not spinning Ihus if wt loiiNidir a 
stream of nir flowing along the channel PQ, Its veloiiiv 

when near the bill nt Q must be less than its velorilv 

when It started it P, thfM-e must, then have been 

pressure acting igninst the motion of the oir as it inovefl 
from P to Q, » c the pressure of the nlr nt Q must bi 
greater than nt a place like P, which ir M)me dist ince 
from the hiill Now let us conisider the other side of the 
ball, here the spin tends to cnrrv the ball Jii the direction 
of the blast of ur, if the vcloelt) of the surface of the 
ball IS grentt r than that of the blast, the ball will Increase 
the velmitv of the blast on this side, uid if the velocltv 
of tin ball IN less than that of the blast, though it will 
dimmish the velocit> of the tur, it will not do so to so 
great an extent as on the other side of the ball Thus 
the increase in pr ssure of the air at the top of the ball 
over that at P, if it exists at all, will be less than the 
mcrensc in pressun' at the bottom of the ball Thus th#* 
pressure at the Uitlom of the ball will be greater tlian that 
ut the top, so that the ball will be aetexl on bv a forct 
tending to m ikp it move upwards 


side of tho boat they have to face the wind» on the other 
side they have the wind at their bad^ Now when they 
face the wind, the pressure of the Wind against them U 
greater than if they were at rest, and this increased 
pressure is exerted in all directions, and so acta against 
the part of the ship adjiccnt to the deck, when they are 
moving with their backs to the wind the pressure agdlnst 
their backs is not so great as when they were still, so 
the preuure acting against this side of the ship will not 
be so great Thus the rotation of the passengers will 
increase the pressure on the side of the ship wmh they 
ore facing the wind and diminish it on the other side 
Ihis case is quite analogous to that of the golf ball 
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Mil diffirmci between the pressures on the two sides 
of the golf boll IN proportional tu the velocity of the ball 
multiplied bv the velocity of the spin As the spin 
imparted to the ball bv a club with a given loft in pro¬ 
portional to the velocity with which the ball leaves the 
ilub, the diffi fence of presBurc when the ball starts is 
proportional to thi square of its initial velocity The 
difference between the average pressures on the two sides 
of the ball need only be about ono-fffth of i per cent 
of the atmosphnic pressurt to produce a force on the ball 
greater than its weight The ball Imves the club in a 
good drive with 1 vclucitv sufTiLiint to produce for greater 
pressures than this 1 he consequence is th it when the 
ball starts from the tee spinning m Ihe direction shown 
in big 14, this IS often vailed underspin, the upward 
force due to the spin is greater than Its weight, thus the 
resultant force is upwaros, and the ball is repclfixl from 
the earth instead of being attracted to it The consequence 
IS that the path of the ball curves upward as in the curve 
A Instead of downwards ns in B, which would be ils path 
if It had no spin The spinning golf ball is, in favt, a 
very efficient hcavier-than-air flying machine, the lifting 
force may be many times the weight of the ball 

Tho path of the golf ball takes very many interesting 
forms as the amount of spin changes We can trace all 
these changes In the arrangement which I have here, and 
which I might rail an electric golf links With this 
apparatus I can subject small particles to forces of exactly 
the same t>pe ns those which act on 0 spinning golf ball 
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\\\ have supposed hero that the golf ball Is at rest, and 
the air rushing past it from right to left, the fortes arc 
just the same as if the air were at rest, and the golf ball 
rushing through it from left to right As in big 13,. such 
a ball rotiUlnj^llO the direction shown In the figure will 
move upward^ 1 e it will follow its nose 
It may perhaps make the explanation of this difference 
of pressure easier if we take a somewhat commonplace 
example of a similar effect Instead of a golf ball, let us 
consider thQ^V°*c Atlantic liner, and, to imitate the 

rotation of the ball, let us suppose that the passengers 
are taking their morning walk on the pt-omenade deck, all 
cirmUting round the same way When they are on one 
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These particles start from what may be called the tee A 
15) This Is a red-hot piece of platinum with a 
spot of barium oxide upon it, the platinum is connected 
mth an electric battery which causes negatively electrified 
particles to fly off the barium and trav^ down the glass 
tube in which the platinum strip is contained, nearly all 
the air has been exhausted from this tube These particles 
are luminous, so that the path they take Is very easily 
observed We have now got our golf balls off from the 
tee, wc must now introduce g veracal force to act upon 
them to correspond to the force of gravity on the golf 
ball This Is easily done by the h<m«mtal plates BC, 
which are electrified by connecting them with an electric 
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battery, the upper one b electrified negatively, hence 
jarhen one of these particles movefl between the platen it in 
exposod to a constant downwards force, quite analogous 
to the weight of the ball You see now when the particles 
pass between the plates their path has thr shape shown In 
rig. 16, thfk Is the path of a bait without spin I (in 
imTtato the effect of spin by exposing the particles while 
they are moving to magnetic force, for the thcorv of thoM 
particles shows that when a magnetic forte ntts upon ^htin 
It produces a mechanicnl force which is At right 'inghn 



Fig 16 


to the direction of motion of the particles, at right anglis 
also to the magnetic forcoi and proportional to the pro¬ 
duct of the velocity of the particles, the magnetic force, 
and the sine of the angle between them We have seen 
that the force acting on the golf ball Is at right angIo<i 
to the direction in which it Is moving at right angles lo 
the axis of spin, and proportional to the piquet of th** 
velocity of the ball, the velocitv of spin, and the sine of 
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the angle between thp \elO(.itx and the ixis of spin ( oin- 
panng thcsi, srnlimenls, you will w that the fone on the 
parlH ie is of the same t}pG an that on the golf ball if 
the direction of thi magnetic force ih along tliL ivis of 
spin and the magnitude of ihe force proportional to tht 
velocitv of spin, und thus if we watch thr txh'iviour of 
these particles when undrr the nngivtir force we shill 
get an Indication of the liohnviour of the spinning golf 
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ball Let us first consider the effect of underspm on the 
flight of the ball, in this case the ball is spinning, as in 
Fig 'll about u honxontal axis nt right anghs tf) ih< 
direction of flight lo imitite rhis spin I must apply t 
horizontal magnetic force it nglil angles to tht dirntioii 



F 0 19. 


of flight of the particles 1 can do this by means of the | 

electromagnet 1 will begin with a weak magnetic force. , 

representing a small spin You see how the path differs | 

from tha one when there was no magnetic force, the 

path, to begin with, Is flatter, though still concave, and 
the carry U greater than before—see Fig 17, a 1 now 
Increase the strength of the magnetic fleki, and you will 
see that the carry is still further Increased, Fig 17, b 
T Increase l^e spin still further, and the initial path be¬ 
comes convex instead of concave, with a still further 
Increase In carry. Fig 18 Increasing the force still 
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more, you see the particle soars to a great height, then 
comes suddenly down, the carry now being less than In 
the previous case (big 19) This is still a familiar type 
of the path of the golf ball I now Increase the magnetic 
force still further, and now we got a type of flight not 
to mv knowledge ever observed in a golf ball, but which 
would be produced if wc could put on more spin than 



wc arc able to do at presert You see there is a kink In 
thr* curve, and it om part of the p ith the portu le 
Actually travelling baikwards (1 ig 20) Incrrasing ih^ 
magnetic forci I gi t mon kinks, ind wo ha\c a lype of 
drive which wc have to IcaM lo future generations of 
holkrs to realist (1 ig ar) 



H\ increasing the strength of the mngm tic field 1 can 
m ike the curvature so great that thi particles fl} back 
bf hind the tte, as in 1 ig 22 

ho far 1 have 1 m en considering underspin Let us now 
illustrate slicing and pulling, in thesi' cases the ball is 
spinning about t vertical axis 1 must therefore inov* 
iiiv r kx tromagnet, and plaie it so that it produces u 
virtual magnetic forip (I ig 2'^) I m lUe the forte act 




oni way, say downwards, and you sn the pirticles curve 
away to the nght, behaving like a sherd ball I reverse 
the direction of the forci and makr it art upwards, and 
The partltles curve awav to the left, just like a pulled 
ball 

H> inireusing the magnctu fore we cm get slices and 
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pulls much more exuberant than even the worst we per¬ 
petrate on the bnks 

Though the kinks shown in Fig ao have never, so far 
ns 1 am aware, been observed on a golf links, It is quite 
easy lo produce them* if wc use very light balls 1 have 
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hm a ball A made of vary thhi indiarubber of the kind 
used for toy boiloont, filled with air, and weighlnf{ vcrv 
little more than the air it displaoea, on striking this with 
tha handf so as to put underspin upon it, you see that it 
dcKrlbet a loop, as In Fig 34 
Striking the boll so oi to moke it spin about a vertical 
asis, you see that It moves off with a nKMt exaggerated 
slice when its nose is moving to the right looking at It 
fiom tho tec, and with an equally pronounced pull when 
Its nose i« moving to the left 
One very familiar property of slicing and pulling Is 
that the curvature due to them becomes much more pro¬ 
nounced when the vclodtv of the ball hoi been reduced 
than It was at the beginning when the velocity was 
greatest We can easily understand wh^r this should be 
so if we consider the effect on the sideways motion of 
reducing the velocity to one half Suppose a ball is pro- 
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however, the spin was that for a aflccv- tba prMUM om 
the rear half would be greater thaa the praaaure m froirtr 
NO that the difference in pressure would tend to push oh 
the ball and make it travel further toaa It otbarwlM* ^ 
would The moral of this Is that If the wind Is coming ' 
from the left we should play up into the wind and sllee 
the ball, while If It U coming from the right we should 
play up Into it aifd pull the ball 



1 have not time for morn than a fpw words qh to how 
the ball acquires the spin from the club But if vou gmsp 
the principle that the action between the club and the ball 
depends only on their relative motion, and that it is the 
same whi ther we have the ball fixed and move the club 
or have the club fixed and project the ball against it, the 
main features are very easily understood 
Suppose Fig 27 represents the section of the head of a 



jected from V In thu direttion \ 13 , but Is sliced, let us 
find the Bidcwa)H motion BC duo to slUc Ihe sideways 
force IS, us wc have seen, proportional to the product of 
the velocity of the bail and the velocity of spin, or, If wt 
keep the spin the same in the two cases, to the velocity 
of the ball, hence, If we halve the velocity wo halve 
the sideways force, hence, in the same time, the displace¬ 
ment would be halved too, but when the velocity is halvinl 
the time taken for the ball to pass fr<im A to B Is doubUd 
Now the displacement produced by a constant force is pn> 
portional to the square of the time, hcncc, if the force had 
rcmuineO constant, the sideways di fleet ton UC would have 
been increased four times by halving the velocity, but os 
halving the velocity holvei the force, BC is doubled when 
the velocity is halved, thus the 8ideiva>s moveovent is twicx 
as great when the velocity i^alved 
If the velocity of the spin diminished as rapidly as that 
of translation, the curvature would not increase as the 
velocity diminished, but the resistance of the air has more 
effect on the speed of the ball than on its spin, so thni 
the speed falls the more rapidly of the two 
The general effect of wind upon the motion of a spinning 
ball can easily be deduced from the principles we dh- 
cussed in the earlier part of the lecture Take, first the 
cate of a hend-wind This wind increases the relative 
velocity of the ball with respect to the air, since the force 
due lo the spin ih proportional lo this velocih, the wind 



Ficr. 


increases this force, so that the effects due to spin are 
more pronounced when there is u head-wind than on a 
calm dnv All golfers must have had only too many 
opportuniti^^ of noticing this Another illustration is 
found In mcket, many bowlers are able to swerve when 
bowling a^lnst the wind who cannot do so to any con- 
•Idereb^pi^tent on a calm dav 
Let UiTOtrtv consider the effect of a cross-wind Suppose 
the winci, blowing from left to right, then, if the ball 
IS pulled, it will be rotating m the direction shown in 
Fig a6, the rules we foUnd for the effect of rotation on 
the dlffemcc of preMurv on the two sides of a ball in a 
blast of show that in this case the pressure on the 
fronthalf of the bull wlir be greater than that on the re-ir 
half, and thus tend to stop the flight of the ball If, 
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lofted club moving lonzontally forward from right to luft, 
tho effect of the impact will be the same as Ff the club 
were at rest and the ball were shot aguinst it honiontally 
from left to right Evidently, however, in this case the 
ball would teniT to roll up the face, and would thus get 
spin about a horlaontaJ axis in the direction shown in the 
figure, this is underspin, and produces the upward force 
which tends to increase the carry of the ball 
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Suppose, now, the face of the dub Is not square to Its 
direction of motion, but that, locflchig down on the cl^ 
ita line of motion when it strikes the ball is along FQ, 
(Fig afi), suc^ a motion at would be produced If the arma 
were pulled in at the end of the strev^* ^ effect of the 
Impact now will be the same as if the club were at rest 
and the ball projected along RS, the ball will endeavour 
to roll along the face away from the atrtker; It wlH a|rin 
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(ttractba thown in tbA fifure about a vortical axli 
^ aetn, la the a^n wktch produces a shce 
MO awM spin -^uld be produced If the motion of the 
^dbub^ma along LM and tae face turned so as to be In 
idM 4Maition shown In Fig. s9i um with the heel in front 
toe toe 

U the motion and position of the club were at m Figs 
30 and 31, instead of as in Figs sS and 09, the tame 
foas id efa tton would show diat the spin would be that 
' by a pulled bidl 


THE SECOND FRENCH ANTARCTIC 
EXPEDITION ^ 

'T'HE Antarctic Is so vast as to admit of many expedi- 
^ tloos working together with good results, and Ur 
Chacoot therefore resolved to return to the region which 
be had explored to some extent in 1903-5 His precise 
ob^t was to investigate from every point of view as 
great an extent of tiK Antarctic as possible, without any 
considerations as to latitude He desired to enter the 
region where the ice drifted furthest to the north, and he 
had no hope whatever of reaching the Pole He had a 
three-masted vessel constructed at St Malo, with auxiliary 
engine, which he named Le Pourquoi Pas? It was 
equipp^ with every caret and supplied with the most 
modem Instruments for observation The crew consisted 
of twenty-two men, most of whom had already accom¬ 
panied iSr Charcot on his previous expedition The stalT 
consisted of seven, who were experts in different depari- 
ments of science The expedition started from Havre on 
August 15, 1909, and on December 16 left Punta Arenis 
for the Antarctic 

After passing Deception Island Dr Charcot made for 
Port Lockroy, in Oerlache Strait, where the work of the 
expedition began Some days later the expedition arrived 
at Wandell, which was found to be a very unsatisfactory 
harbour, and therefore the expedition moved on to Peter- 
mann Island Dr Charcot with two of his companion*! 
set out to discover If it was possible to pass between the 
Disooe Islands and the coast As they expected to return 
the aame day they did not take any provisions or change 
of garments Their return was blocked by the ice, and it 
was four days before they were able to reach the ship, 
narrowly escaping death from hunger and cold I rom 
Petermann Island a journey was made towards the south 
alon^ the coast, the mapping of which, begun during the 
previous expedition, was completed A hydrographical 
survey was made of Adelaide Island, which was found 
to be seventy miles long Instead of eight, as had previously 
been stated To the south of Adelaide, in a region wha-h 
had not previously boon visited, a great gulf was dis¬ 
covered which was entitled Marguerite Ba> Hero the 
greatest difficulties were met with from the ice and from 
icebergs, but thew were successfully overcome In spite 
of alt the difficulties the expedition discovered and studied 
the hydrography of lao miles of unknown coast to tho 
south 

At last, after two attempts, the expedition succeeded in 
traversing the ice and reaching Alexander Land, which 
was mapped, and tho hydrography of which was investi¬ 
gated It was found absolutely impossible to winter here, 
however, and the expedition was compelled to return to 
Petermann Island Observations, however, were earned 
on with great perseverance, numerous soundings and 
dre<j^ngs were made, and many photograidis taken The 
house which had been Mnstnirt^ here on the previous 
expedition was still available, and after three days' work 
was put into condition for being able to be used during the 
winter In the autumn numerous and long excursions 
wore made on the glaciers The winter, thou^ mild, was 
almost eontinuously stormy, a formidable north-cest wind 
blowing dur^ nine months An immense quantity of 
^fiow fell The terrible season was very trying to the 
members of the expedition, some of whom had been 
attacked with acurvy 

An a ttempt was made to traverse Graham Land The 
membtei trf the expedition who carried out^the work 
returned wtth many Intaresting observations, but" without 
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havlag^beon able to overcome the impassable per pan d icuiar 
wall of granite and of ice which lines the whole of the 
coast amre a landing was attenmted to be made Manv 
other excanvlons were made In the neighboorhoad With 
great dtffieulty, owing to the state of tho lee, Deception 
Tilai^ waa reached at the end of November, and the 
expedition received the greatest hospitality from the 
whaieri who are settled on the island Many observations 
Were hero made In seismograph), on the tides, on hydro¬ 
graphy, In natural history and geology, and many sound¬ 
ings and dredgings were carried out 

^ter the expedition had been refitted U visited Bridg¬ 
man Island, Admiralty Bav, the south coast of the South 
Shetlands, at all of which places good work was dmte 
After this another attempt was made to penetrate south¬ 
ward In spite of the unfavourable condition of the ice 
and the weather, the expedition succeeded In passing 
beyond all the latitudes previously reached to the south¬ 
west of Alexander Land It was hoped that the expedi¬ 
tion would be able to make further discoveries to the 
south and the west of Alexander Land, but tho formid¬ 
able condition of the pack rendered this extremely difficult 
The route, however, was continued along the edge of the 
pack, when Peter ist Island was discovircd in the place 
at which it IS usually charted After this the Icebergs 
became so numerous as to be embarrassing and dangerous 
Dr Charcot reckons that they counted something like 
5000 of these in one day However, they succeeded In 
reaching tab degrees west longitude, and so reached two 
or three degrees further south than the route followed by 
Cook and Helllngshausen As the supply of coal was 
now almost exhausted, and the health of the expedition 
had become alarming, it was decided to make for the 
north Tbe icebergs gradually diminished, and at lost 
disappeared, and, thanks to an uninterrupted series of 
strong winds, \arying from south-west to N N W , rapid 
progress was made In ten days the Straits of Magellan 
were reached, and on February 13 the expedition anchored 
at Punta Arenas The Poutquct Pas? behaved admirably 
in spite of the many trials to which it was subjected, and 
the crew was all that could bo desired, while the scientific 
staff worked incessantly, and from the scientific point of 
view the programme was scrupulously rarrled out It 
will take many months to work out the observations which 
have been made during the expedition, to slud\ and 
arrange the rich collections obtained, and therefore it Is 
somewhat difficult to give more than a brief of 

the results obtained 

From the geographical point of view the expedition has 
proved that the west coast of what mav bt called the 
South American Antarctic is cut up bv deep Hords and 
the coast studded with Islands and reefs Gnnnm^ Land 
IS continued to the south by a land to which Dr Charcot 
has given the name Terre Ixiubet, this is continued by 
tho Terre Fallifcres Akxander Land, which has only 
been seen by Bollingshausen, is a large island, but the 
lands discovered by the expedition to the south and west 
of thot very probably join on lerre Falli^ns Outside 
of Peter wt Island the expedition did not obtain sight of 
any other land, but their soundings in continuation of 
those of tho Belgian expedition, the configuration of the 
icebergs and their movements, seem to indicate that there 
exists a continual line, which most probnblv joints the 
Graham Land section of the Antarctic to King Edward 
VII Land Dr Charcot considers that the further ex¬ 
ploration of this hnd IS very desirable, although the 
difficulties from the state of the weather and the formid¬ 
able nature of the Ice here will render such an enterprise 
extremeJy difficult 

In spite of the difficulties which hod to l»e faced, the 
observations made in the various deportments of science 
are extremely rich Careful mapping of the lands visited 
was carried out throughout, numerous gravity observa¬ 
tions were made, earthquake phenomena recorded, an 
ecUpse of the sun x>n December 23, iQofi. was obseri^. 
Important geological observations carried out, proving that 
the same dlorltic and granitii forms which arc to be found 
In Graham Land arc continued further to the south Of 
the existence of a continental pintenu there can be Uttle 
doubt from the observations thot were mode Nunwous 
excursions were moA on the glaciers Into the Interior, 
careful coadnuoui meteorological observations were re- 
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roi-ded, 100 soundini^ were mude, aou itpeclmeni of the 
water collected, twenty dredftlnge were carried out, 
obeervationt of interest m maffnetrsm, In solar rodlation, 
Koologlcol and botanical collections, and additions to our 
knowledge In other directions, rendering the expedition 
from the scientiBc point of view i-ompletcly successful 


COMPARISONS Oh JURASSIC hLORAS 
A T the forty-ninth annual meeting of the Yorkshire 
“ Naturalists' Union, held at Middlesbrough on 
Satur^y, Dwember 17, Prof A C Seward, r R S , 
delivered his presidential address, entitled The Jurassic 
htora of the Fast of Yorkshire in Relation to the Jurassic 
tloras of the World " It was pointed out that the 
estuarine be< 1 s of east Yorkshire were among the most 
famous and important strata of the world from the point 
of view of their fossil contents Since the publication in 
18s2 of Young and Bird's " Geological Survey of the 
Yorkshire Coavt " much attention has hten paid to the 
fossil plants of \orkshu'e by UritiHh and foreign students 
During the first half of the nineteenth century a consider¬ 
able amount of work was done by such pioneers as 
William Bean, John Williamson, W Crawford William¬ 
son, John Phillips, and others Prof Seuord gave n 
general sketch of the fiorn which the labours of \ork- 
shlre naturalists hive enabled htudents to investigite 
Prof Nathorst, of Stockholm, who his n^rc than once 
invaded our shores, recenllv transported 0 portion of our 
islaml to his ountrv By ostiblishlng u d< partment 
devotcsl to the floras of the p isr, the Swedish \cadcmy 
has set an example which the trustees of our nationil 
roHectlcMis would do well to imitate Pulieobol my is still 
witliout I representative in the British Museum* 

Prof Seward then reviewed thp various fossil reimms 
of Algas and Fungi. Ilepophvtn, Fquisct ilcs, t vcoiuKlmlLS, 
f llicales, Gymnospernufj, Ginkgo lies, and Conifenles, 
being some of the types which occur in the 'Vorkbhirc 
strata The Yorkshire coast flora is tharactcrisid by the 
abiindnncG of frrns and rvuids and CLrtain tipes of 
lonifcrs, though as yet it is not possible to make anv 
statement as to the relative abundance of these different 
groups It IS also probable that the Ginkgooks plnvod a 
f ilrly prominent part in the composition of the vegi lation 
ITie most interesting fact in regard to the Jurassic ferns 
is that they afford strong presumptive evidence m supiiort 
of the view that their nearest living allies are to be sought 
In the southern hemisphere As regards the cveads com 

f mriBon with recent genera is renden*d more difficult 
lecaiisc of the grtater gulf between recent members of 
the group and tlwse which flourished in the Junhsic era 
There can, however, be no reasonable doubt thot the 
cycads of to-day are derived from an ancient stock which 
produced also Willianisonia and other Jiirnssic genera 
Here, again, the recent plants most nearly nkin to those 
of the Mesozoic floras are chiefly characteristic of southern 
and warmer regions The same general siatemcnt is 
applicable to the relation of some of the Jurassic conifers 
to recent t}peB Finally, in the genus Ginkgo of the 
Jurassic flora wc have a member of a group which would 
probably have ceased to be represented among living plants 
were it not for the fact that the recent species has ^cn 
long held in veneration in tho Far Fast as n sacred tree 
With these southern forms there grew in profusion stal¬ 
wart Equisetums, which afforded one of tho few instances 
of a genus still represented by several species in the British 
flora which can claim a Jurassic ancestry 
At first sight one might be tempted to infer that there 
Is clear evidence of a tropical or ot least subtropico), 
climate in Jurassic Europe This would, perhaps, be a 
correct conclusion, but It Is one which cannot be con¬ 
fidently made, so far, at least, as the botanical evidence 
Is concerne# The fact must be borne In mind that among 
living plants very closely allied types, or even one of the 
same flourish under widely different climatic 

condition, as in the cate of our own familiar bracken 
fern, which appears to bo equally at home on the York¬ 
shire moors, in Tasmania, Abyssinia, and elsewhere The 
comporlsoo of a past with a recent flora Is bound up with 
numerous ^nslderatloni In additlqp to those connected 
with the bomporlson of existing and extinct species 
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Dur)^ the Rhstic and Jurassic eras, and In the succeed* 
mg Cretaceous and Tertiary epochs, the genus Glnltto 
was very widely distributed in Efurope. So recently at the 
Lower Tertiorv period It existed In what it now the west 
of Scotland in a form hardly distinguishable from the 
maiden-hair tree Are we justified In assuming that the 
living species is a safe criterion as regards power ^ 
resistance or capabilities of life with wni^ the family 
was endowed at the zenith of lit vigour? Were it possible 
to learn from the malden-hair tree what vicissitudes^Its 
ancestors passed through since the days of ^e Jurassic 
period, we might hear of unequal competition and gradual 
migration from northern to southern latitudes 

in dealing with the relation of the Yorkshire Jurassic 
flora with that of other ports of the world, it is remark- 
abla to find that almost precisely similar plants to those 
occurring in the local rocks also are found embedded in 
strata of about the same age at places so far distant as 
Bornholm, Poland, lurkestan, Siberia, Korea, Japan, 
Franz Josef J and Spitsbergen, Greenland, America, India, 
and Australia This extraordinary distribution would 
certainly seejn to indicate that the climate In Jurassic 
times must have been much more uniform the world over 
than obtains to-day 

As u result of Prof Seward's address and his interest 
In the union's work, n committee was formed for the 
investigation of the Jurassic plants of Yorkshire, ^Uh 
Prof Si ward is first chairman 


VNIXERSITY AM) EDUCITIONAL 
JNTEl LICENCE. 

SitKVFiEi n —Mr R J Pve-Smith hns resigned the pro¬ 
fessorship of surgery I he council Ins adopted ihn follow¬ 
ing resolution —“ lhat the resigmtion of Mr Pve-Simth 
38 professor of surgi*r} 111 tho Linvrpsilv b« accepted with 
great regr<t Mr Pvc-Smith, who is the stnlor member 
of tlie teaching stiff, has Incn a teacher of surgery for 
thirty-four years first in the old Medic d School iv\t In 
the University Colli ge and finalh in tin Universitv, nnd 
tih. council desire to plicc <mi n («>rd rheir nppreciatlon of 
the distinguished norvlcts which he has rendered (o the 
cousf* of medical edunlion in Sheffirld 

Dr F W Ad-inis h-vs Iwen ap|iointed lo the post of 
lecturer in nnterla mediea and assistant to the professor 
of materia mctlin, pharniacologi, and therapeutics 

Dm W fioODWiv head of the rhemica! dcpirtnient ot 
the South-Eastern Agricultural College, Wye, hfis hwn 
Appointed principal of the Midland Agricultural College, 
Kingston, Derbyshire 

A Rfijtfr mcRsoge from Chuago announces th it Mr 
John D Rockefeller has made a final donaiitvn of 
3.000,nooi to Chicago Universitv, making a total of 
approximotely 7,000,000/ given by him to thot institution 
Tiir annual meeting of the Geographical Association 
will be held on Saturdav, January 14, in the Ixcture 

Hall, London School of Fcononiics The following short 
papers will be read —Geography nt seven years, Miss C 
von Wvss, map-making as a school subject, F Beames, 
practical contouring round a Ixindon school, J Foirgricve, 
the training of teachers In geography, J F Unsteod An 
address will be delivered by the president, Mr Douglas W 
Fresh field, and a lecture on ** The Highways of Fngland 
and Wales, Part and Present, and their Relationship to 
Geographical Conditions,** by Mr G Montagu 
Liverpool—T he Liverpool School of Tropical Medicine 
(Incorporated) at the time of the death of the late Dr 
J E Dutton in tho Congo Free State, whilst Investi¬ 
gating sleeping sickness and other tffipkal diseases there, 
startra a fund to establish a chair in the University in 
his memory The neceuarv amount has now been raised, 
mainly through the generosity of the late Sir Alfred Jones, 
Mr W H Lever, Sir William Hartley, and nyinv others 
The Liverpool School has at present a lectureship In 
tropical entomology, and the committee decided, therefore, 
that the best form the memorial could take would be the 
foundation In the University of a Dutton professorship In 
titiplcal entomok^ The vahie of close Investigation Into 
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the habite and lifecycles of disease-bearing biting insects, 
not only In the tropica, but also at home, Is dally be¬ 
coming more evident Dr Dutton was one who realised 
this Intensely, and It Is fitting that bis memorial should 
take the form of a chair of medical cntomolo^ The 
appointment to the chair has not yet been made by the 
university, but will be announced in due course 


An agreement has been arrived at between the Senate 
of the Queen'a University of Belfast and the Corporation 
of Belfast by which the work of the Unlversitv and of 
tho Belfast Municipal Technical Institute will be co¬ 
ordinated As the Vice-Chancellor of the University said 
at the meeting of the Senate on December 15, when the 
agreement was made, this will afford an opportunity to 
young men in Belfast of obtaining a complete education 
in such subjects os mechanical engineering, electrical 
engineering, chemical technology, textile technology, and 
naval architecture, and of secunng the degree of B Sc 
at the conclusion of their course of work advantages 

of this arrangement to the Technical Institute, on one 
hand, ond to the University on the other, will be very 
great By the proposed arrangement means will be pro¬ 
vided for obtaining trained captains of industry for the 
various great enterprises for which Belfast Is famous 
The coordination forges another link between the Uni¬ 
versity and the city The technical subjects mentioned 
will studied at the institute, which becomes an integral 

part of the University in a manner analogous to several 
COSOS in England We learn, too, that a public textile 
testing and conditioning house has been started In con¬ 
nection with the institute at Belfast Tho functions of 
the testing house are to be similar to those of other public 
textile testing and conditioning houses, namely, the 
examination of textile materials with the view of ascer¬ 
taining and certifying their true weight, length, condition, 
and strength, and, in addition, the carrying out of such 
other tests and Investigations as may be required in order 
that spinners, manufacturers, merchants, and others 
desirous of having tests conducted and an official certificate 
Issued mnv effect their object through the medium of an 
Independent public authorl^ 


As the result of representations made by the Old 
Students Association of the Royal College of Science, 
London, of which Sir Thomas H Holland, K C 1 L , 
h R S , IB president, the governing body of the Impenul 
College of Science and Technology has granted the privi¬ 
lege of wearing academic costume to associates of the 
Royal College of Science, London, a like privilege being 
also granted to associates of the Royal School of Mines, 
of the City and Guilds of London Institute, and to diplo- 
mate students of the Imperial College Patterns for 
academic costume have been approved oy the governing 
body In each cose the ^wn is as for the University of 
London B A , of black silk or stuff, but with the fore¬ 
arm seam open, and without button, cord, or pleats The 
hoods are differentiated for the several colleges as regards 
the colour of the neckband, which for A R C S's will be 
white, for A R S M 'a gold, for A C G I *8 red (as in ihc 
Arms of the City of London), and black for diplomats 
students of the Imperial College, the hood in each case 
being as the Oxford University M A hood in size and 
shape, of black silk or stuff, partly lined with white 
watered silk to a depth of 6 inches, with an edging, i inch 
In width, of royal purple velvet, i Inch from the outer 
edge, and with a neckband Inches In width, lined with 
white watered silk and edged with white watered silk 
i Inch In width As regards tho Associates of the Royal 
College of Science, the decision of the governing body 
removes a grievance of long atanding, which was felt 
more especially by teachers In secondary and technical 
schools It is generally recognised that the ARCS 
diploma r e p r ea e nts a course of training In no sense Inferior 
to that repre se nted by a university degree and there Is 
therefore no reason why an invidious distinction should 
be made between university graduates and associates of 
the college In respect of academic costume The claim 
M ablates to the privilege Is strengthened by^the fact 
It has been granted to associates of various London 
misges, such as the Rwal College of Art, King's College, 
the Royal College of Organists, and the College of Pre- 
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ceptors Several London firms of robe-makers have under- 
t^en to supply academic costume of the approved 
patterns 

Sir Alfred Kbooh, Rector of the Imperial College of 
Science and Technology, delivered an address at the 
Woolwich Polytechnic on Saturday, December 17, on the 
occasion of the nineteenth annual prize distribution In 
the course of his remarks he said —'I'hore arc certain sub¬ 
jects engaging our attention at the present moment which 
arc of enormous importance to the future of the country 
We have bedn told that we an losing cur supremacy 
because we do not keep sclencp and industry m close touch 
with one another, wc aro told that the manufacturers 
have not an appreciation of sclpnco, and as a consequence 
arc being ousted in various directions by other people 
However It may shock you to hear me sny so, I have the 
greatest sympathy with the mnnufactun rs As a matter 
of fact, I know In this country there are manufacturers 
who have the greatest appreciation for scientific education, 
und are employing foreigners m their workshops because 
they have uie required knowledge The reason is this, 
Ihot we arc not providing the class of men this country 
needs, and until we do provide them th* manufacturer will 
turn aside and get people from uhrmd Wc have been 
told all this, we have been told thit our industries are 
falling In consequence, nnd an effort was made—which 
has been passed unnoticed—to bring science and industries 
together and to coordinate gcniTal scientific education m 
London Ihree of the great collig*« Jt South Kensington 
— the City «nd Guilds College, the Royal College of 
Science, and the Royal School or Mines—were combined for 
the purpose of coordinating knowledge, and that Incident 
passed almost unnoticed The Imperial College was In¬ 
tended to coordinite the whole scientific education In 
I^ndon, and we have in I>ondon (I include, of course, 
Woolwich) n number of polytechnic institutions doing 
technical work, and we are not coordmatc?d one with the 
other If something could be done to coordinate the poly¬ 
technics with the Imperial College, I for one have no fear 
of the foreigner This I earnestly hope will come about 
soon Perhaps it may be jwssible to get the teachers in 
the polytechnics of London to recognise thit there is one 
great need at the present moment, that professors and 
teachers should i*omc together and devise a scheme to work 
for one solid purpose and one object, nnd that is the 
correlation of science and industrial work I do not know 
what the opinion here is on this point, but wc think at 
the Imperial College that there should be a great imperial 
college in Txmdnn including this institution, including every 
other polytechnic, in which wc shall be able to give our 
own degrees The principals of the polytechnics have been 
exiled upon to express their opinion I earnestly hope that 
they will not forget that upon their shoulders will rest 
the responsibility of saying whether these \oung men who 
are hero to-night ore simply to become B 's and then 
to be thrown aside, or whether they arc to become learned 
Bntons to help forward the industries of our Empire, 
unless the polytechnics do come forward with their solu¬ 
tion of the dimfculty, then I can onlv tell you that some 
other authonty will have to start other Institutions 


SOCIETIES AND ACADEMIES 

London 

Royal Soclaty, December 8 —Mr A H Kfmpe, treasurer 
and vice-president, in the chair —Sir W de w AlNioy 
Colour-blindness and the trichromatic theory of colour- 
vision Part il incomplete red or green blindness In 
this paper the author continues tfw subject of the trichro¬ 
matic tKeory of colour-vision and colour-blindness In 
part I he treated of complete colour-blindness, and in this 
paper, part il , he treats of incomplete colour-blindncM 
He shows how die amount of incompleteness can be 
accurately determined from the luminositv curve of a 
colour-blind person both red and green blind 1 le also 
shows that the amount of incompleteness can be detei^ 
mined from otyicrvations made by the red- or green-blind 
at any part of the spectrum if someone with normal vision 
makes obeervations at, the same place, using unchanged 
white light for the comparison Incidentally, he showe 
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that the ihrte vnaation components of the different colours 
of the spectrum, as determined by himself^ are verified 
by the results, and that the trichromatic theory fully 
accounts for all cases of Incomplete oolour-bhndness which 
he has measured.—^Lord UmtIoIsIi The sensibility of 
the eye to variations of wave-length in the yellow regkm 
of the spectrum —Sir D B m oa and others Trypano¬ 
some diseases of domestic animals !n Uganda IV 
Try^aaojoma luii/orme, sp nov —Sir D Bnioo and 
others Ti^panosome disMses of domestic animals In 
Ug^da V Tfyfano$oma nanum (Leveran) —Major 
Ronald Roaa and D Thomoon Some enumeradve 
studies on malarial fever The object of these researches 
wai to make a minute coordinated study of cases of 
maJariai infection occurring in the Tropical Ward of the 
Royai Southern Hospital at Liverpool The first care of 
the authors was to elaborate a method by which the 
number of parasites could be correctly counted, and the 
one which tney adopted was to make a measured quantity 
of blood into a detuemoglobinlsed thick-film, and then to 
count the organisms contained In it Almost dally esti¬ 
mates of the numbtf of parasites, with frequent estimates 
of the leucocytes, the hmmoglobln, and the excreted 
urobilin, were made since the beginning of this vear in 
twenty-four cases of Plasmodium /oZri^ram, eight cases 
of P vhaxt and one rase of P mdlariae and P falci~ 
forum Correlation with minor deviations was found 
between the number of asexual parasite present and the 
degree of fever If the asexual forms did not number 
more than several hundreds per cm they were not 
numerous enough in these cases to produce fever The 
asexual forma do not disappear between relapses, as 
usually thought, but tend to diminish It Is roughly 
estimated from these esses that quinine reduces the asexual 
fprms by 50 to 80 per cent —G C E aimpaon Hssmo- 
gtobin metabolism In malarial fever (Prellmlnarr note) 
In the pyrexia of malaria there Is a marked fall In the 
lucmogl^in of the blood, and further Investigation of this 
question was undertaken In the hope that It might throw 
light on the relationship of malaria and blackwater fever 
In benign tertian malaria a slightly Increased output of 
urinary urobilin occurs, In malignant tertian malaria a 
greater Increase, and In the malignant form mrked uro- 
blUnuria was sometimes found —Major Ronald Roaa and 
D Thomaow A caae of sleeping sickness studied by 
precise enumerative methods, further observations Con- 
clttiions —fi) The Increase of trypanosomes Is due to their 
active muitlpncation, depending on the following condi¬ 
tions —(a) the llberstlon of a reproductive stimulant from 
the dead trypanosomes of the previous fall, (b) the small 
number of leucocytes, especially mononuclears, (e) the 
habituation of the trypanosomes to their sntibMes, 
(d) the absence or diminution of antibodies (a) The 
decrease of trypanosomes Is due to their rapid death, 
and to a cessation of multiplication depending on 
tile following condltloni —(0) the Isrito Increase of leuco¬ 
cytes, especially of mononuclears; Co) the formation of 
antibodies In the serum (3) The trypanosomes remaining 
between the rises are reilstcnt forms (4) Uxtrarts of 
dead cells would appear to stimulate the corresponding Hve 
cells to multiply or divide—Dr H B Fantham and 
J G TViomsan Enumerative studies on Trypanosoma 
gamhtsnse snd Trypanosoma rhod^sifntf In rots, guinea- 
pigs. and rabbits, periodic variations dIscloMti <i) The 
strains of trypanosomes used in these Investigations 
were —(o) T gamhiense, old laboratory strain, (b) T 
fkodssiense (Stephens and Fantham), from a patient 
sbfforlng from sleeping sickness in Rhodesia (a) Rats, 
guinea-pigs, and rabbits were Inoculated with a definite 
number of trypanosomes, and dally counts were made of 
tile parasites in the peripheral blood of tho animals 
(3) Periodic variation was foond In nil these animals conv- 
r pa^sl to that discovered bv R Ross and D Thomson 
in the Dlood of the sleeping sickness patient (4) Rats 
Inoculated with each strain showed either a periodic In¬ 
crease dt a continuous rise In the numbers of parasites 

(5) The average life of rats liloculated with T rhodrstense 
was 113 days, with T gavnbunse 138 days (6) The 
average incubation period In rnts in the rase of T 
rhodr'Sf^st was a-q days, In T giyiibtense 44 days The 
average wei^t of the animals and the average number 
of parasites inoculated ssere apMtndmately the same In the 
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two strains (7) la rats infected with 7 . rhodsatess lbs 
period between the crests of the graph was 3 to 4 d«ya» 
whllo In T gambimja this period was 4 to 6 days Cf) tn 
guinea-pigs the trypanosomiasis tended to run a chronic 
course, but the life of animals infected with T rkoderiettss 
was shorter The period between the crests of the graph 
In both strains wos longer than In rats, namely, 5 to 8 
^ 7 * Rabbits inoculated with T rho^nenso also 

exhibit periodic variation (10) The periodicity It ex¬ 
plained by (a) variations In resistance on the part of the 
host, accompanied by (b) the formstitm of latent bodies by 
the trypanosomes In the internal organs of the host during 
fall in numbers of the parasites in the peripheral blood — 
Dr H B« PMthMi The life-history of Trypanosoma 
gambisHss and Trypanosoma rkodosisnse as seen In rats 
and milnea-plgt (1} The researches were undertaken to 
investigate the parasitological aspect of the numerical 
c^llcsl development found by R Ross and D Thomson tn 
the trypanosome of a patient suffering from sleeping sick¬ 
ness contracted In Rhodesia Rats and guinea-pigs 
Inoculated with T rhedssierue and with T gomhisnsB 
were killed at various stages of Infection and their 
Internal organs examined, controls being used (a) The 
formation of a non-flagellate, latent or rounded bo^ from 
a trypanosome was observed In life, much of the cyto- * 
plasm and the flagellum of the flagellate being cast off 
(3) Non-flagellate bodies were seen to grow Into flagellste 
trypanosomes when placed In fresh, worm, uninfected 
bk}^ (4) The latent or non-flagellate stages are formed 
at or near the time when the trmnosomes are most 
numerous in the peripheral blood ($) The latent bodies 
are relatively numerous In the Internal organs when the 
flagellates are few In the peripheral blood of the host 

(6) The formation of latent bodies takes place especially In 
the lungs The latent bodies oollert In the spleen and 
bone-marrow, as stated by Salvln-Moore and Brelnl 

(7) Latent bodies from the spleen of an Infected rat Inocu¬ 
lated Into another rot produced tiypanosomiatis (8) The 
latent bodies are the post-flagellate stages of one genera¬ 
tion of trypanosomes and the pre-flagellate stages of the 
succeeding generation (0) There Is a life-cycle of T 
gamOlfnss and of T rhodedenso In vertebrate hosts 
(Compate Crlthldia and Herpetomonas In Invertebratei) 
(10) The occurrence of latent bodies explains the recur¬ 
rence of trrpanosomlssU In hosts when It has apparently 
died out (ii) Mutual action and reaction of the host and 
the parasite lead to the formation of rounded bodies, which 
are relatively resistant (la) Some flagellate tmanosomes 
do not form latent bodies, but degenerate ^me latent 
bodies die, and do not flagellate—Major R lloaa and 
J G Thofffiaon Experiments on the treatment of animals 
Infected with trypanosomes by means of atoxyl, vaccines, 
cold, X-raya, and leucocytic extract, enumerative methode 
employed In all the animals used In these experiments 
re^Iar dally counts svere made of the parasites in the 
perli^iernl blood by means of thick-film method (1) SmaU 
repeated doses of atoxyl prolonged the lives of rats In¬ 
fected with the Rhodesian strain of trypanosomes, but 
failed to have any trypanocidal action, as was demon¬ 
strated by the fact that the parasites Increased rapidly and 
shosved very active division (a) Wo venture to suggest 
that small doses of atoxyl actualV stimulated the trypano¬ 
somes of this strain to divide, and that the drug Is also 
a tonic to the body cells of the host (3) Largo doses of 
atoxyl are trypanocidal, but the parasites form reditsnt 
bodies, and cure is only tempornrv The do^ required 
to approach as near lethal as oosslble, and even then a 
cure was not obtained In the Rhodesian strain (4) Vac* 
cine treatment gavo Indefinite results, and Insufficient 
experiments prevent definite conclusions being formed 
The life of one rat ceemed to be prolonged when the 
vaccine was administered In doses of 10,000,000 trypano¬ 
somes, with an Interval between the dosrs We 
sxiggest that the time of administration, the amount given, 
and the Interval between the doses sre all of Importance, 
and further work is being carried out b) Anlmols suffer¬ 
ing from trypanosomiasis had the mcubatlon period 
delayed and their lives prolonged In the cold (6) X-rays 
had no trvpanoddal action, but the life of the animal may 
have been prolonged (7) Leucocytk extract gave In¬ 
definite results— A OMipMI and D W Dyo Sound 
vibrations of very high frequency produced by electric sparks. 


NATURE 


261 


^/DSCtflfBER 22, 1910] 


OMlofltal Socittty, Dtoember 7 —Prof W W Watih, 
F.R S , prtildttnt, In th« cluiir —Dr A S Woodward 
Rece nt escevmtlons In the cavern of La Cotte, St 
Brelade’a Bay {Jereey)» made during thr present year by 
t» Jtney Society of Antiquariee According to the report 
of Mr C T Nloolle and Mr J Slnel, shortly to he 
published by the Jersey Society, the cave has yielded 
evidence of human habitation and traces of Pleistocene 
Mammalia About a hundred flint implemrnti of the 
Mousterion hrpe have beem obtained, brides part of a 
molar of J^miiocerof onUgwitaUs, and both teeth and 
antlers of Rangtfer tarandus Human remains and teeth 
of Bos have aiM been examined and determined by 1^ 
C W Andrews and Dr A« S Woodward, to whom the 
whole of the collertlon of nuunmalian remains was re¬ 
ferred This being the first discover of typical Pleistocene 
Mammalia in the Channel Islands, the Jersey Society 
bOM to proceed with the excavations as soon as possible 
— Dr A atrmhan The occurrence of recent shelly 

Boulder-clay and other glacial phenomena In Spitsbergen 

CAUBRIDaB, 

Pblloaophlcal Society, November# aS. — Sir George 
Darwin, president, In the chair —Prof Fopo Demonstra¬ 
tion of natural colour photomiqihy of interference figures 
—Dr Ponton and W A K Wllko (1) Colloidal form 
of Nastvogel's oeasone, (a) a method of characterising 
certain ureldes—li O Jonoo and D I Jomoo The 
raoomlsatlon of malic and tartaric acids bv heat —Mtbs 
A Homop A note on the action of aluminium chloride 
on benzene —Dr Poroyth Some theorems concerning 
uniform functions of two complex variables, together with 
some simple properties of such functions —Dr Younv 
Note on the tundamental theorem of Integration —H C 
PooWInwton (1) The determination of uie exponent to 
which a number belongs, the practical solution of certain 
congruences, and the law of quadratic reciprocity, (a) the 
divisors of certain arithmetical forms, the primes of 
certain forms, and the arrangement of quadratic and som#> 
other residues — L Donoaafor Note on spermatogenesis 
of Abraxas groitiilartata — F HwriM T^ discharge of 
positive electricity from eodium phosphate heated in 
dlflerent gases A strip of platinum foil was covered with 
sodium phosphate and heated in a partial vacuum by 
means of an electric current The positive leak from the 
heated strip to two parallel platinum plates, one on cither 
side of it, was measured, when the following gases were. 
In turn, contained by the apparatus —oir, oxygen, carbon 
monoxide, hydrogen It was found that the positive leak 
In oxygen was about tbe tame mitfnitude as the leak in 
air In carbon monoxide gas the leak was several tunes 
greater than the leak with the strip at the same tempera¬ 
ture in oxygen or air at the some pressure In hydrogen 
the leak was irregular, being when first tested about ten 
dines as great as in carbon monoxide, but after heating 
for some hours It had diminished to less than the value 
In carbon monoxide under the same conditions The fait 
that the positive leak is Increased by admitting cirbon 
monoxide Into the apparatus Is In accordance with the 
view that the positive Ions from heated solids consist of 
molecules of this gas — J A Orowthor The distribution 
of secondary Rbntgen radiation round a radiator The 
distribution of the secondary rays round a radiator under 
the action of a beam of primary Rbntgen rays has been 
measured both for the '* scattered " and for the “ homo¬ 
geneous " secondary rays The scattered radiation rifces 
to a maximum on both sides of the radiator in the hne 
of the incident beam, and foils to a minimum ot right 
angles to that direction The maximum In the foiwaid 
direction of the primary beam Is considerably greater than 
that In the reverse direction The homogeneous secondary 
rays are uniformly distributed round radiator —J 

tatCorly The radium content of salts of potassium 
Three years ago Campbell and Wood discovered that the 
■alts of potassium were radio-active, giving off $ ravs 
They testM the salts for radium and found none In the 
^nkm of the author their test was not as accurate as 
the occasion demanded, and he hat performed sonje experi- 
{uaoti In which the presence of radium in potassium salts 
Is decisively proved The anMmnt, however. Is cxtremelv 
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small (3x10-*^* gm. radium per gm of potassium salt), 
and dou not interfere with Campbell and Wood's deduc¬ 
tions. 

Edinbuooh. 

Royal Socletyi December 5 —Dr Burgess, vice president, 
in the chair —E M Wotftforbum Temperature observa¬ 
tions Id the MadUsee (Pomerania), with mathematical dis¬ 
cussion of temperature oscillations A Joint expe^tlon 
with Prof* Halbfass, of Jena, was made in August to the 
MadUsee, a lake 17 km long and 43 metres About 

3000 observations were made, and a temperature oscilla¬ 
tion (or seiche) with a penod of about twenty-five hours 
was observed, the oscillations at the two ends of the lake 
being In opposite phase In the mathemotlcal discussion 
of the oscillations of the bottom water In a lake of vary¬ 
ing depth and breadth, the assumption was ma^ that at 
a certain depth there was a sudden change of temperature, 
and therefore of density, and that the temperature was 
constant throughout each of the layers separated by this 
surface of temperature discontinuity The period of the 
temperature oscillations depends on the differential 
equation 

where v=jh(x)dxt Hx) being the breadth of the surface 

of temperature discontinuity at a distance x from the 
origin taken In that surface, P Is a function of v alone, 
p' and p are the densities of the upper and lower layers, 
and 

where A'(x) and A(x) are the areas of cross-section of tlie 
upper and lower layers Iho equation Is of exactly the 
same form as that used by Chrystal In his discussion 
of ordinary seiches The period of temperature oscilla¬ 
tion ui tbe Madusee, calculated according to this formula, 
IS 34 9.—E M Woddwrtount and A M Wllllsuns 
Experimental verification of the hvdrodynamical theory of 
temperature seiches To verify the theory given In the 
lost paper, laboratory experiments were made with a small 
trough of rectangular cross-section and parabolic longi¬ 
tudinal section Paraffin oil represented the upper layer 
of worm water, and water the lower layer of cold water 
The observed periods of oscillation in the lower liquid 
agreed well with calculation from theory In some expari- 
ments the ends of the trough were truncated just above 
the surface of separation As was anticipated by theory, 
this caused no appreciable alteration in the ^nod of 
oscillation of the lower liquid —Dr Sutherland PImpaon 
Observations on the body temperature of the domestic 
fowl during incubation The rectal temperature of the 
brooding hen was compared with the corresponding 
temperatures of a non-brooding or control hen The 

inoalficatlons which were obsemd to occur during the 
brooding until a few days after the hatching were such 
as might be expected to occur because of the altered habits 
of the hen, apart altogether from the brooding condition 

Paub. 

Academy of Bcfeacea, December la.—M ^mlle Picard 
in the chair —W Klllan and M Olcwotix The fluvio- 
glaclal terraces of BiAvre and Basse-Is^e In a previous 
paper an account has been given of the pebble UhIs and 
terraces m the neighbourhood of l.a Valloirc and Saint- 
Rambert-d'Albon The present paper deols with the con¬ 
tinuation of these beds towards the east, and leads to 
conclusions differing from the views now held as regards 
the relations of the external nwraines with the terraces 
—M Amann and Cl Roawt The total eclipse of the moon 
of November 16, 1910, observed dt Aosta, Italv The 
contacts were obierved under good conditions, the times 
of the two observers being concordant —M Borrolly 
Observation of the Faye-Ccrulll comet made at the 
ObservatoiT of Marseilles with the comet finder Posi¬ 
tions of the comet and companson stars are given for 
November aa, 33, and a6, and December i and a The 
comet appeared to Be between the eleventh and twelfth 
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mugnitudc — M BmiiIoI Observations of the comet 19106 
(Faye-CerulU) made at the Observatory of Marseilles with 
the Eichens equatorial of a6-cm aperture Positions 
tflven for December 1 and a —Maunce t r i f iit Trans¬ 
formations of surfaces applicable to surfaces of the second 
degree—E Blutal The application of Newton's method 
of approximation to the approximate resolution of equa¬ 
tions with several unknowns —Ldon Autenna Com¬ 
mutative groups of hypercomplex quantities —M 

QAlbrufi The asymptotic representation of the solu¬ 
tions of an equation of finite differences for large 

values of the variable —Atoklofr The conditions of 
closing of systems of orthogonal functions —H Viol«ttWf 
E Laoeuri and Ch Plorlan fclcscopic sights for marine 
guns of small calibre —Georges Olaud« LumincKcent 
tubes containing neon Photometric measurciiionts have 
been made with a tube containing neon, 6 metres in length 
and 45 mm diameter 1 races of impurities in the neon 
were found to be very prejudicial, and details of the 
method of purification found to be necessary are given 
The efficiency was found to be 08 watt per candle, but 
this efficiency can be raised b> increasing the length of 
the tubes, and reasons are given for hoping that about 

o-^ watt Mr candle can be ultimately obtained —(■ 

MamoI The chemical composition of the gases spon- 
taneuuslv given off by the thermo-mintral spring of 
Unage, Is6re The gas contains 187 per (cnt by volume 
of rare gases, about one half of which is helium From 
an estimate of the total gas evolved from the spring, it 
is concluded that not less than 20 litres of helium per 
day could be obtained from this spring —I don Qulll«t 
The softening of iretals after wire-drawing Specimens 
of nickel and steel drawn into wires have been studied 
from the point of view of the nnn< aling temperature — 
E L 4 v*P The action of nitric acid upon the aloins the 
production of tetranltroaloemodinc and trmitro-2 4 6- 
mcta-oxybenzoic acid —Marcel Oodoliot Hexahydro- 

acetophenone and hexahydrobenzoylacetone 1 lexahydro- 

acetophenone on oxidation with alkaline pierm'mganate 

g ives ndipic add, the preparation of the oxime of this 
etone ^nd of hcxahydfoncctanilide are also described — 
Paul Qaubort The Influence of foreign substances dis¬ 
solved in the mother liquor on the facies of crystals of 
meronic acid and on their pseudopol^chroism —l^ouis 
Duparo and Georges Psunplill Issite, a new rock in 
dunite Issites are holocrvitalline amphibolc rocks of 
variable grain Five complete analyses are given —J 
Oouyat Sodium rocks of the Arobmn desert —C h 
Mauvuin Doubly refracting liquids of helicoidil struc¬ 
ture — V Varmoral and E Dantony General principles 
which ought to be followed m establishing formulas for 
insecticides It is shown that the quantities of snap used 
In insecticidal preparations can be reduced from 5 per 
cent to 1 m 1000 without the moistening powers of the 
solution being adversely affected Metl^as have been 
worked out for the employment of sulphur in such solu¬ 
tions —L Moraau end F Vlnat Lead arsenate in viti¬ 
culture and its distnbutlon on the fresh and dried grapes 
If the treatment li ep^ied before flowering there is no 
danger of contamination by arsenic, if the application is 
delayed until after flowering, traces of lead arsenate are 
present on the grape —MM OrHfon and MauMano A 
parasitic disease of the chestnut —A Prl — amorat and 
A Joanln Contribution to the study of the physiological 
action of the organic bases. The sleep which is produced 
In the dog by the administration of conic!ne is due to the 
hydrocarbon residue In the base Phenomena of narcosis 
analogous to those produced In the rabbit by morphine 
can be obtained by the action of hexohydrophenanthrene 
—KUnckel d*Haroulala The relation between the 
Insects (l^epidoptera) and the flowers of the Zingiberacees, 
and In particular with those of Hedychlum Their cap¬ 
ture, Its mechanism, and Its consequences —M Roubaud 
Details concerning the morphological phenomena of the 
developmenf of trvpanosomes In Glosslna —E Aollaud 
The affinities of the genera Urocsrls and PaUemonella — 
Gabriel BartrMd Observations on a note relating to 
the aett^ of the Bulgarian ferment on proteld materials 
Crltlcl8ni(\ of a recent note by M Kffront —Jean 
■oMaaao The phenomena of folding In the Italian mari¬ 
time Alps and at Cattelvecchio 
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Roval Bocletv, November la—Ptof E W Skeats in 
the chair— H R Hsunloy and A L ROMltor The 
magnetic properties of ** Stalloy '* As the result of a 
research by (a) direct current, (b) alternating currents of 
different frequent, the authors conclude that, previous to 
annealing, Stalloy " is of very little use, but that when 
annealed It furnishes an almost Ideal material for the 
construction of electric machinery —W Stmploir The 
morphology of the vermiform appendix The formation of 
a true appendix Is shown to be due, not to the presence 
of lymphoid tissue, but to an atrophy of a larger cac^cum, 
the peculiar shape and position being due to the disposition 
of the longitudinal bands —William MmKoiuIo Some 
observations on the comparative anatomy of the fibula 
I he fibula is held to be undergoing recession among the 
higher mammals, its future complete loss being indicated 
by the occurrence of congenital cases of absence of fibula 
in man Ihis loss is considered to be due to the assump- ' 
tion of the erect position —Hilda KlnoaM The bio¬ 
chemical significance of phosphorus Imported grasses 
and cereals have n lower ph^phonis content than the 
same species grown in Europe, but a higher phosphorus 
content than native Australian plants Victorian soils ore 
poor in phosphorus Animal tissues, eggs, and milk m 
Australia have a phosphorus percentage eoual to the 
European The export of phosphorus in the form of 
animal carcases is considerable 


CONTENTS. PAOB 

Problems of Crown Colony Administration 129 

The Microscope se an Optical Instrument 350 

Geometry of Surfaces By T J Ta. B 331 

Amsrican Msat Inspection 333 

The Chemical Analysis of Iron and Stsel By ^ 
ProC H C H Csrpentsr 333 

The Psychology of Seisntifle Inquiry , . 333 

Our Book Shelf . 334 

Letters to the Editor * 

Historical Note on Recalcscence —Prot W P 
Bsrrstt, P R 8 *335 

Captain Cook Memorial —Dr A. C Haddon, 

P R 8 .336 

Accuracy of Time on Magnetograms —Qsorgs W 
Walker 336 

The Qi^diantid Meteor Shower —T. W Backhouse 336 
Oriental of Bubonic Plague {/IluttraittL) By ProC 
R T Hewlett 337 

Exploration in the Nearer East {/llusirattJ) By 
L, W K 338 

Anti Malarial Measures in India. By Col W. Q. 

King . . . 340 

The Volume of the Kilogremme of Water By Sir 
T. Edward Thorpe, C B , P.R.S • • 343 

Notes 343 

Our Astronomical Column*^ 

A Projection on Saturn's Outer Ring . . • 348 

Discovery of Another Nova, SaglttAi No. 3 . 348 

Faye’s Cornel 

New Experimental Demonstration of the Earths 
RouUon . • « » 

Invest^tion of the OrUt of Wolff Comet, 1898-1911 stf 
The Light Changes of Forty nine Variable Stan , 

The Physical Society’s ExUbition 348 

Invsstigstlons on Wheat in India • . 349 

Th« Reduction of RolUng in Ships . . * 350 

Arfontino Matsoiologicsl Rsssareh 350 

Native Working of Coal and Iron in China . 351 
The Djmamics of a Golf BaU. {/U$utfmt0d,) By 
Sir J. J. Thomson, F R,8. . . . 351 

The Second French Antsretle Expedition . . <357 

Comparisons of Jurassic Floras . . • 358 

University and Eduestionsl Intelligence.358 

Sodetiee end Academiee. * .... 359 




NATURE 


263 


THURSDAY, DECEMBER 29, igio. 

MALARIA PREVENTION 
Th€ Fmention of Maiatta By Major Ronald Ross, 
C.B , F.R S With contributions by Prof L O 
Howard and others Pp u+669 (London John 
Murray, 1910) Price 21s net 
EW if any subjects bearing on the prosperity of 
tropical lands can be of greater importance than 
the effective control of those tropical diseases which 
have often proved barriers, sometimes insuperable, to 
thetr development This will readily be admitted with 
reference to the colonisation of such lands by white 
men, btrt it u of at least equal importance for the 
welfare of the Indigenous races the progress of which 
towards a higher civilisation is most intimately bound 
up with an increased Immunity from disease and a 
higher standard of hygienic environment 
Of all the diseases prevalent in tropical and sub¬ 
tropical countries there is none to compare with 
mulana, either m point of view of frequency or of 
disastrous re<iults in respect of the general health of a 
population This has been acknowledged to a certain 
extent from the earliest times, but it has been left 
for modem science to demonstrate the true magnitude 
of the problem and to point out scientific and prac¬ 
tical measures by which the damage caused by malaria 
may be controlled 

In this volume, by Major Ronald Ross, we have an 
admirable account of the whole of the manv-siided 
problem of malaria prevention, stated in clear and 
eloquent fashion, and developing the subject in so 
logical a sequence that the reader Is carri^ in com¬ 
plete sympathy with the author towards an accept¬ 
ance of the preventive measures which he advocates 
08 being the best at present available 
No one has better right to speak with authority on 
every branch of the subject than the author, whose 
discovery of the mosquito transmission of the disease 
laid the foundation for the majority of the preventive 
measures which have already been of inestimable ser¬ 
vice to humanity The discoveiy of the malarial para¬ 
site by Laveran, epoch-making as it was, in itself did 
little to help in the prevention of the disease, and only 
a knowledge of the complete hfe-history of the para¬ 
site could teach u$ where and how to apply measures 
directed towards the prevention of this scourge of 
humanity 

Since this knowledge became available, numerous 
bsj^s have appeared, in many tongues, dealing with 
prevention, but the immense majority of these are 
either purely technical or purely popular, and there 
was a ^stmet place for a volume such as this, which, 
while avoldmg unnecessary technical and medical 
detail, deals with each branch of the subject in com¬ 
prehensive fashion and affords such a complete guide 
as is imperatively needed by all who have to deal with 
the subject practically, whether from the point of 
view of the health officer or from that of the civil 
administrator of a country or district To obtoln suc¬ 
cess in a malaria campaign it is not enough to be told 
what to do, one ought to know In addition the “ why ” 
of ^ch step 
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Throughout the whole of the work the author 
speaks, as he obviously feels, strongly on the half¬ 
hearted manner in which preventive measures have 
been applied by many bodies in admmistrative control 
of varioiu malarious countries He acknowledges 
that in many instances the cause of this official in¬ 
difference IS apprehension of excessive expenditure, 
but he shows clearly that, even from this low pomt 
of view, a grudging expenditure is bad finance 
Granted that the measures he so ably advocates are 
carried out with intelligence, and under continuous 
and proper supervision, few who follow his arguments 
and examples will differ from him that few items in 
a colonial budget would have been better expended 
After an interesting historical account of malaria, 
from the earliest classical allusions to the discovery 
of the parasites and of the mode of transmission by 
anopheline mosquitoes, a clear account la given 
of the fundamental observations and experiments 
which have led up to our present-day knowledge. 
Next follows a most interesting chapter on the para¬ 
sitic invasion of man This will be read with per¬ 
haps the greatest interest by those who have prac¬ 
tical knowledge of the disease, since it is replete with 
information of the most valuable character on such 
points as the number of parasites which may be 
introduced by the mosquito, the number which must 
develop from those introduced before illness Is pro¬ 
duced in man, the period of incubation, the limitation 
of the invasion, ^ Even those who are familiar 
with most of the subject-matter here dealt with will 
find much to interest them, since there is scarcely a 
point discussed which has not a direct bearing upon 
the question of prevention 
Major Ross lays great stress upon the necessity for 
a more accurate study of the disease by exact quanti¬ 
tative methods, and his arguments and illustraUons 
in connection with this pomt will find general accept¬ 
ance For instance, he advocates a more accurate 
study of the numbers and local distnbution of the 
particular anopheline mosquitoes which are found to 
transmit malaria in a given locality, since, without 
such a foundation, it is not possible to judge with any 
degree of accuracy as to the effects of the measures 
which may have been adopted with a view to their 
destruction Again, in assessing the value of different 
preventive measures, such as mosquito destruction, 
the systematic use of quinine or the protection of 
individuals by mosquito netting, an accurate measure 
of the amount of malaria present in a particular popu¬ 
lation IS an essential preliminary He devotes con¬ 
siderable space to the best means by which such 
estimations may be earned out, and discusses the 
relative value of estimates of the actual number of 
individuals who have parasites in their blood at a 
given time, the estimation of the number who show 
signs of present or recent infection by enlargement of 
the spleen, the constantly-sick-rate, the death-rate. 
&c He concludes that the most generally useful of 
these 18 the spleen-rate, since an actual microscopical 
examination of the blood demands too great labour 
In this connection a^ood example of his mathematical 
reasoning shows that in a quarter of an hour a careful 
microscxipical examination of a sample of blood for 
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paraattea will only have searched one-fiftieth of a cubic 
mlUimetre Now. since this volume la only about 
1/150,000,000 of the blood In a man's body, it follows 
that there is a considerable chance that not a single 
parasite might be detected, although the individual 
might have 150 million of them in his arculation at 
the time I 

Major Ross’s preference for the determination of 
the ** spleen-rate" appears justifiable on grounds of 
expediency, but, although he points out most of the 
more obvious fallacies to be guarded against in mak¬ 
ing such estimations, he scarcely appears to attach 
sufficient importance to these For instance, there is 
very little experience accumulated as to the length of 
time which some degree of splenic enlargement may 
persist after recovery, while the splenic enlargement 
caused by ankylostomiasis, as has recently been 
pointed out by Darling, would invalidate the teats in 
certain localities 

The section dealing with the laws which regulate 
the number of anophelines in a locahty will be fas¬ 
cinating reading to all who have some practical know¬ 
ledge of these pests, and is full of most suggestive 
matter, much of which will doubtless be put to the 
test by those who have opportunity The problem of 
attemptmg the destruction or limitation of mosquito 
life, under conditions where extensive breeding places 
abound, and where the usual measures appear at first 
sight impracticable, are bddly faced, and those who 
are satisfied with Major Ross's mathematical demon¬ 
strations on such points as the variations of mosquito 
density due to various causes, the random scatter of 
mosquitoes from a given point, &c , will find it neces¬ 
sary to revise some views which have been and are 
extensively held on the impossibility of limiting the 
mosquito population in certain conditions 

The thoroughness with which the earlier portions 
of the book have dealt with all branches of the subject 
greatly adds to the value of the chapter dealing with 
the selection of the preventive measures to be made 
in a given instance, since one is able to follow the 
author in his dear exposition of the manner In which 
one must study the local conditions in every instance 
before deciding on the plan of campaign As he is 
careful to point out, widiout such close study of these 
conditions a scheme might be drawn up whldi was 
foredoomed to failure, and large sums of money fnight 
uselessly be thrown away. The chapter abounds In 
valuable practical hints for the guidance of those re¬ 
sponsible for the organisation of such campaigns, and 
it may also be studied with the greatest profit by 
laymen whose only desire is to know how best they, 
Individually, may avoid Infection on proceeding to a 
malarious country 

The second half of the book consists of a series of 
strticles by well-known authorities dealing with experi-^ 
ences of individual malarial campaigns In many 
countries, and these afford a number of object-lessons 
In the application of the principles enunciated in the 
first half There are altogether twenty-one contribu¬ 
tors to this portion, and the majority ore recognised 
authoi^^Ves Ihe subject of malaria in the particular 
country dealt with For instance, the campaign I 
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against malaria in Italy is from tihe pen of Prof. Odlt, 
while that dealing with the most tuooetsfui of aU 
malarial campaigns, that In the Isthmus of Panama, 
has been written by Colonel Gorgas Dr. fjdiHHng 
deals with malaria in German possessions; and the 
measures employed in French territory are described 
by Dr Edmond Sergent The completeness of dds 
portion of the book is indicated by the fact that it 
concludes with two most interesting articles on the 
prevention of malaria in troops in war and In peace, the 
fonner by Lieut -Colonel C H Melville, and the 
latter by Major CEP Fowler, who was associated 
with Major Ross in his campaign in Mauritius, to 
which so many allusions are made in the qrstematic 
portion. 

Major Rosa and his collaborators may be coogratu^ 
lated on having produced a work whldi will be oi the 
highest value to all who are concerned with the future 
progress and welfare of our trqilcal possessions 

W B L 


THE BRITISH MUSEUM COLLECTION OF 
FOSSIL REPTILES 

(1) A Descriptive Catalogue of the Marine ReptUes of 
the Oxford Clay, hosed on the Leeds CoUeetion fn 
tho British Museum {Natural History), London. 
Part 1 By Dr C W Andrews, F R S Pp 
xxUi + 305 + x plates (London Printed by order of 
the Trustees of the Bntish Museum, 1910 Sold by 
Longmans and Co , B Quantch, and Dulau and 
Co , Ltd ) Price 351 

(3) A Guide to the Fosstl Reptiles, Amphibians, and 
Fishes tn the Department of Geology and Palaeon^ 
tology m the British Museum {Natural History) 
Ninth edition Pp xvlll+iio (London Printed 
by order of the Trustees of the British Museum, 
1910) Pnee gd 

(1) museum having acquired Ihe unrivalled col- 

1 lection of reptilian remams obtained with 
much labour and unceasing care by the Messrs Leeds 
—more especially Mr A N Leeds—from the brick- 
pits in the Oxford Clay near Peterborough, it was 
only fitting that they should be described in a manner 
worthy of their importance and value So far as the 
marine forms are concerned, that is to say, the Ich¬ 
thyosaurs, plesiosaurs and pllosaurs, and crcoodiles^ 
the task has been entrusted to Dr C. W. Andrews, 
who for several years past has devoted a large portion 
of hiB time to the study of these groups. How 
thoroughly well he has occompliriied the work will be 
apparent to all specialists who study the preseht 
volume, which deals with the ichthyosaurs and plesio¬ 
saurs 

The work appeals, however, to other than ^edoi- 
ists, for it not only serves to make known the remark¬ 
ably fine state of preservation ifi which many of the 
skeletons of these strange reptiles are found, but it 
also contains a number of interesting observations 
with regard to their probable mode of life and the 
conditions in which th^ existed So nearly complete, 
indeed, ore many of the skeletons, that dot only has it 
been found possible to mount several for public exhlbl* 
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tM, bat owing' td tbo •qwration of their coniitituent I 
dwunUt the detail* of th6 oetedtofrv can be studied { 
9 mpt In the case of the ^uH which is often badlv 
omihed as if they belonged to modem reptiles It 
eho^ be added that this full acquaintance with the 
ottBology of these saurlans la largely due to the 
tKtrenie care exercised by Mr Le^ In extracting 
them from the matnx 

The remains are generally supposed to have been 
laU down in rather deep water but the association 
of the marine forms with terrestrial dinosaurs ind 
perhapt also the occurrence of masses of lignite sug 
gesti that the deposit was formed near a const and 
not improbably represents the mud bnnks in the delt 1 
of a mightv river Here Ophthalmosaurus the single 
and most highlv specialised representative of the ich 
thyosaurs with its powerful caudal fin pointed 
head enormous e>e and porpoise like body prob^bh 
lived in the open sea where it pH^ed the part now 
assumed by hales and grampuses Why this par 
ticulir tvpe should have become practicillv edentulous 
whereas its upper Cretaceous successors were remark 
able for their powerful dentition is somewhat difficult 
to understand although as Dr Andrews suggests 
this feature was probably connected with the nature 
of its food Certain features in its organisation sug 
gest that It was capable of sounding to consider 
able depths 

In marked contrast to the movements of this ich 
thjrosaur were those of the contemporary plesiosiurs 
which were fir more specialised types than their fore 
runners of the Lias Instead of l^ing dnven through 
the water by the screw like action of a powerful tail 
iin these appear to have rowed themselves on or near 
the surface by means of their strong paddles of which 
the hind pair was nearly equal in capaaty to those 
in front whereas the tail was short and provided at 
most with a rudimentary fln Their whole organisa 
turn indicates that thev haunted the neighbourhood of 
the coasts whereas their short necked and more 
stronglv built relatives the pliosaurs mav be assumed 
to have ventured further out to sea although they 
did not possess the truly pelagic habits of the wh ile 
like ophthalmosiur The littoral habits of the plesio 
sours exposed them to much more varied conditions of 
life than was the case with the last named reptile 
and ^it was these diverse conditions which prob 
ably'led to the differentiation of the group into the 
numarous types so well described in the volume before 
ut 

To follow the author through his survey of the 
doteotogy of the groups forming the subject of this 
volume would demand much greater space than the 
editor U disposed to grant Attention may however 
be directed to the figure on p 12 illustrating the 
form and arrangement of the constituent bones of the 
occipital region of the ophthalmosaurian skull and 
more especially to the remarkable position and reh 
tioos of the opisthotic and stapes The great length 
of the parasphenoid element (p 15) is also noteworthy 
while it even greater interest is the author s reference 
bftbeKhthyosaunan humerus to its propeir«side of the 
body (p 5a) Among the plesioeaurs it must suffice 
tOYmr to the determination of the relations and form 
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of the clavicles and interclavicles and especially the 
gradual waning of the latter (compare Figs 61 62* 
70 88) 

Dr Andrews has a good deal to hoy as to the 
phytogeny of the ichthyosaurs for which readers 
must refer to the work itself that of the plesiosauri 
and pliosaurs is reserved for the second volume 
which we hope to welcome before many months are 
past 

(a) Passing on to the guide book to the fossil reptile 
cuid fish galleries the mere fact that a new edition 
has become necessary after the lapse of only five years 
from the issue of its pradteebsor (which was entirely 
re written) iffords sufhnent evidence that the work 
meets the requirements of the cliss of visitors for 
whom It IS intended As wc arc tcid in the preface 
the new edition is practic ill\ a replica of the eighth 
issue and therefore di n inds no sp cnl notice in this 
place It may be notic 1 however that the price has 
been raised from sixpence to nincpence at which 
figure the work is still a marvel cf cheapness In 
the next edition it might be will to expliin the mean¬ 
ing of t\pe specimens (iid | rcfacc) of which the 
general public has no ci ictpti n and likewise to 
tmend the legend to 1 ig \) which states that the 
speamcn belongs to a sm ill tort isc whe eas it is 
redly something like twenty inthes in length 

R L 


ELECTRO CARDIOCRiMS 

Das Elektfokardt gfomm dts ge^unden and kranken 
Menschen By Prof Friedrich Kraus and Prof 
Georg Nicolai Pp xxii + 32a (I eipzig Veit and 
Co iqio) Price 12 marks 

T he electrical phenomena of the living heart has 
been a fascinating study imong physiologists 
since the early days of electro-physiology, information 
has been gathered with greater and greater accuracy 
as apparatus ind methods of investigation became 
more and more refined and now the regis 
tration of the electrical ch inges ui the heart 
may be and is practically (mployed in the 
diagnosis of heart iffections in the wards of the 
hospital A full diBCU'jbif n of the origin and progress 
of method in this direction is given in this book 
which has been produced by authors well acquainted 
practically with all the details of this branch of physio¬ 
logical and clinical inquiry Ihe progress of n search 
u stnkingly shown in a bibliography at the beginning 
of the work containing a list of 243 papers on the 
subject of which no fewer than ni have appeared 
since the begmning of igoo 

It is interesting to notice that investigations into the 
electrical phenomena of the heart irc associated at 
different periods with the in\entioi of special instru¬ 
ments and methods sudi ns the galv inometers of 
Matteucci and do Bots Revmond the differential rheo- 
tome of Bernstein the capillary electrometer of Lipp- 
mann» and sdU more recentU the string galvano¬ 
meter of Einthoven Matteucci in 1843 was the 
earliest obaeiver with tlic gdlvanomeier then in 1849 
followed du Boii Reymond with his bussole Kollkcr 
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«nd MUlLer worked about 1856, Dofidare about 1873; 
and at laat there were the elaborate researches of 
Engelmann from 1873 to 1877 Gotch and Burdcm 
Sanderson studied the phenomena of inhibition in the 
heart of the tortoise In 1877, Bernstein, du Bois Rey- 
mood. Engelmann, Hermann, and Burdon Sanderson 
used the rheotome between 1868 andi887. Then foDowed 
the invention of the capillary electrometer by Lipp- 
mann in 1873, it was soon used by Engelmann and 
Marey, and in 1883 it was employed in research by 
Burdm Sanderson and Page Waller, in 1889, was 
the first to employ the Instrument in the investigation 
of the human heart The actual oscillations in the 
tube of the caplllaiy electrometer were photographed 
on a rapidly moving plate, so as to produce a cardio¬ 
gram, and with this Invention the names of Burch 
and Burdon Sanderson will be always associated 
(1890) In more recent times wo have the invention 
of the string galvanometer by Ader in 1897, and per¬ 
fected by Einthoven, until It must be regarded as by 
far the most sensitive instrument for the purpose 
The instrument, as now constructed, is much more 
ddicate than the criginal instrument of Ader, while 
the apparatus had been made complete by the photo¬ 
graphic registering apparatus made by various in¬ 
genious workers in optics and mechanics 
The accurate interpretation of the electro-cardiogram 
owes much to Waller, who established important 
leading principles on which monophasic and diphasic 
currents can be explained He also gave a schematic 
representation of action currents that can bq led 
off from the living human heart (Fig 16, p 45) In 
the work under notice, there is a full description of 
the principle and mechanism of the string galvano¬ 
meter, and an analysis of the curves produced from 
it (p 64) The introduction of the quartz fibre has 
most materially increased the debcacy of the instru¬ 
ment There can be no doubt that only an expert 
can use the instrument in a satisfactory manner, as 
is well illustrated by a study of the diagram of the 
apparatus in an actual experiment in Fig 38, p. 89. 
liiis method Is much more complicated than the 
simple galvanometer experiments once in vogue In 
every physiological classroom or laboratory 
Kraus and Nicolai then give a thorough analysis 
of the electrocardiogram, showing in the diphasic 
effects groups of electrical oscillations in the curve 
which are associated with the contractions of the 
auricle, with those of the ventricle, and with changes 
occurring also during the diastole of the ventricles 
and the filling of the auricles The tune relations of 
all those phenomena can also be accurately deter¬ 
mined, indeed, an insight is obtained Into the 
phenomena of the living beating human heart not 
otherwise possible. They also endeavour to show that 
those phenomena may be explained or accounted for 
by our knowledge of the muscular arrangements of 
the walla the heart Without mentioning the old 
researches of Bordli or the more recent diss^ons of 
Pettigrew (to be seen i|ei the museum of the Royal 
Collegeuof Surgeons, Lipcdn’s Inn^ Fields), they de¬ 
scribe tm ^iral arrangement of the fibres, the relation 
of many of the fibres to the papillary musdes, the 
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fibres of Wenckebach (190^) betweed vend cfivh 
the auricle, and the bundle of His (189^ be tween aitfklt 
and ventricle Nearly diirty yearn ago there appeared 
the classical research of Gaskell (1883) 00 the besttt of 
the tortoise, which showed the passage of imffttliSS 
from auricle to ventricle, and was fbe bej^ning 
of much work of great clinical as well as pbyslo- 
logical importance The analysis of numy ele cti ro- 
cardiograms is given with great care and thomrtghmsu 
by the authors in chapters vi to x., and to tfafose the 
reader must be referr^ 

The second portion of the work relates 'h> the 
clinical use of the string galvanometer In the invOSti^ 
gation of diseases of the heart and of the circulatipn. 
When one considers that the complete apparatus costs 
from aool. to 350!, and that a special Imowledgs of 
electrical appliances is required, it will be evident 
that the method cannot be expected to come Into 
general Use, even in the wards of a well-appointed 
hospital Physicians will depend more on merfianlcal 
! appliances for registering the movements of the 
various pulses (both venous and arterial) and of du 
; heart itself, a method of sphygmographic Investiga¬ 
tion that has received a new lease of life 1^ the 
labours of Mackenzie and others At the same time 
it must be admitted that the electrical phenomena give 
a glimpse of phentxnena actually happening in tiie 
heart which w^d escape detection by the mechanical 
method, as, for example, slight changes In the beat 
of the auricles, and some phenomena which may 
account for want of rhthym, as when the auricles 
and ventricles do not beat in the normal consecutive 
order The time relations can also be accurately 
noted The authors give many cardiograms well 
worthy of the study of physicians These must not be 
confounded with the tracings that, by other methods, 
may be obtained of the vibrations of the sounds of the 
heart. Science must advance, but it is rather dis¬ 
heartening to be obliged to take the view that time 
elaborate researches have very little to do with the 
actual treatment of diseases of the heart, and the 
sufferer whose heart is beating arhthymically will find 
cold comfort in the certain knowle^e that there b 
some kind of fatty or other degeneration in the fibres 
of the bundle of H19 in hb ca^iac organ 

Since the above was written a valuable paper has 
appeared in Heart by Dr Thomas Lewb and B S. 
and Adele Oppenhelmer on "The Site of Ori^n of 
the Mammalian Heart Beat; the Pace-maker in tiie 
Dog '* The researches have been earned out with 
the string galvanometer, with special reference to theP 
electrical relations of the collection of specialbed 
tbsue at the upper caval end of the sulcus tanninalis 
of HU The tissue, or node, as it may be termedr 
was discovered by Keith and Flack. Dr. Lewb and 
^his oo-workers find ttiectrkal evidence to show that 
It b the site of primary activity, that b to say, froA 
it impulses radiate tiiat are the cause of the OO;^ 
ordinated heart beat This lesult, long sought for 
by other Observers, b an important addition to caedia^ 
physiology, whlb it Ulustrateff tito^vahih of the use 
of the string galvandtnetor. 
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AVSTRAUAN TRIBES 

^ (1) TJb# THbe, and InUttfibaH Ralahons tn AustfaUa 
By G C. Wheeler With a prefatory note by Prof 
Bdwttrd A. Westermarck. Pp xli +168 (London ; 
J, Murray^ 1910) Price 31. 6d. net 
(a) Tivo RepresentaHve Trtbet of Qutensland, wtth 
an Inquiry concerning the Of^n of the Australian 
Race, By J Mathew A^th an introduction by 
Pfx>f. A. H Keene Pp ulii + 356 (London 

T Fisher Unutn, 1910) Price 5« net 
A CQUAINTANCE with the interesting political and 
social organisation of the Australian aborigines 
has gradually dcbtroyed the tradition of their priineeva! 
•inqilicityt and the information collected and classified 
by Mr. Wheeler (i), dunng his work as Martin-White 
student of sociology in London University, shon^ s that 
Intertribal relationships in Australia ore unusually 
well regulated Mr Wheeler declares that *'in con¬ 
trast with the loose ideas generally held war in lh<be 
tribes cannot be deemed a normal condition," and 
Prof. Westermarck, in a prefatory note, lemarkb 
"among the Aubtrolian abongines the germs of inter¬ 
national law" and "something like an anticipation 
of the Geneva Convention " Instead of the Austra¬ 
lian abongines retaining a primitive communibm, 
territorial ownership is so fully recognised that, 
aocording to Mr Wheeler (p 161), " War has no other 
purpose than the seeking of justice or revenge for 
injuries done " War there, he says, is never for the 
soke of terntorial conquest, as the right of the lawful 
owners of land U regarded as absolute 
The main purpose of Mr. Wheeler’s study is to 
collect the available information as to the relationships 
of the Australian tribes He summarises the evidence 
as to their oonfedcrationa, the rights of territorial 
sovereignty, the regulations which govern tribal inter¬ 
course—including barter, asylum, and the safely of 
envoys, the punishment of offenders fasionging to 
different tnbes, and war Thd emay is a discus^icm of 
seccHid-hand evidence, in the valuation of which the 
author is perhaps not always successful Thus, he 
disparages Howitt's work, since, as that author care¬ 
fully explained the source of his information, it is 
obvious how much of it came from others, but Mr 
Wheeler is less cautious m regard to some authori¬ 
ties, in whose writings observation and infeience are 
less easily distinguished 

The essential difficulty in the study of intertribal rela- 
tkmriilps among the Australians Is the absence of any 
trustworthy distinction between tribes and mterinbal 
local groups, and between tribee and " nations " Mr 
^Wheeler uses the term nation nocasionolly, but regardo 
It u inappropriate iq^wigatralia, as the groups are so 
Indefinite. He admits that there is no firm line to be 
drawn between nations made up of tribes, and tribes 
made vp of jpeal groups; and he recognises that the 
relations between local groups of the same tribe do 
not differ from those of lo^ groups belonging to 

« t tribes The Intertribal regulations, which 
heder’s study riioiws are so widely recognised 
in Auatralla, therefore deal with the relations of local 
groc9e» which have been perhaps only recently and 
teoywrerlly isolated or combined, and^not of tribes 
dsparatsd by racial differences, as In India or Afnca, 

» or by tnuUtlona] feuds, as In North America. 
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Acconfiog to Mr Wheeler, the best test of a tribe 
(p. 55) IS that the intertribal groups do not cany 
on unregulated warfare, and dunng svarfare do not 
eat the dead According to Mr Mathew, on dia 
other hand, tribal distinctions are based on language^ 
(a) Mr. Mathew’s bode may be divided into two 
distinct sections Its mam value is an account of th^ 
Kabl and Wakka tribes, who inhabited die basins or 
the Mary River and upper Burnett River in southern 
Queensland The author had excellent opportunities 
for the study of the Kabi, as he lived among them 
from 1866 to 1872, and has rc-visited them in 1884 
and 1906 He knows their language and appears 
carefully to have observed their habits and edited 
their beliefs and folklore Mr Mathew’s most in¬ 
teresting chapter la upon religion and magic He 
concludes that "these tribes possessed the elementary 
contents of religion " (p ib8), and had some bdlef in 
supernatural beings, of whom they spoke with rever¬ 
ence and of whom the " great supernatural ” wan 
nameless .ind was referred to only with bated breath 
rhe value of Mr Mathew’s book is reduced by his 
constant re-statement of the theory which he advanced 
in 1899, in his " Eaglehawk and Crow," and In an 
earlier paper He there claimed that the two totemic 
divisions named after the Eaglehawk and Crow were 
due to racial differences, he believed that the Aus¬ 
tralian aborigines have originated from the fusion 
of a dark " Papuasian " people, who were of the same 
race as the Tasmanians, with a fairer pcciple who 
were possibly connected with the Dravidians oi India, 
the Veddas of Ceylon, and the Toalas of Celebes 
He ro-states this view In an inltoductory memoir, and 
repeats it, but without mentioning the strongest objec¬ 
tions to It, and still claiming in lu support authors, 
siidi as Lydekker-> who has long since abandoned It 
Mr Mathew admits that some tribes outside Aus¬ 
tralia are also divided into two exogamous classes, 
and he appears disposed (p 140) to extend his racial 
theory to those cases Moreover, many Aus¬ 
tralian tribes are' divided Into four classes 

Instead of into two, and ns Mr Mathew 

admits that the fourfold division is not racial, 
it seems unnecessary to adopt his explanation 
for the division of the tnbes into two classes Mr 
Mathew states that the light-blooded and dark-blooded 
sections may still be recognised among the Austra¬ 
lians, but, in quoting one of these coses he admits 
(p. 14a} Aat his informantB differed as to which 
section was the light and which the dark The differ¬ 
ence in colour appears to be as slight as the rest of 
the evic^ence in favour of Mr Mathew's theory The 
account of the Kabi is, however, a useful contribution 
to Australian anthropology 


SOME CRITICAL SPECIES OF VERONICA 
Veronica prostrata L , Teuertum L , uud auitnaca L. 
nebst einem arihang Uber derm nachste veru*andte. 
By Dr. firano Watxl. (Abh dor K.K Zool-Botan 
Gesellichaftin Wien Bd v. Hefts) Pp Q4+Tafel 
xlv (Jena Gustav "Fischer, 1910) Price 7 marks. 

D r WATZL has made a detailed study of three 
dosely-allled %pecies in what is generally recog¬ 
nised ai a very critical genus Bentham, when monev 
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(i^aphtng the famllv Scrophulariaceue in De Candolle’s 
Prodromus (1846), grouped these species with a few 
uihers ns n subdivision Pentasepalie of the section 
Chnnuedr)s, characterised and distinguished from 
other subdivisions, and the mejoiit) of the species of 
the genus, bv the fivo-toothed calvx as contrasted with 
the usual four-toothed organ The disappearance, b\ 
gradual reduction, of the median scpnl is one of the 
factors in the diminution of the zvgomorphy, which 
iH a feature of the Veronica flower when compinHl 
with the more strikingly /\gomorphic forms tvpical 
of the famllv These pentasep'ilous forms are to be 
regarded as an older type from w'htch thi more 
numerous tetrasepalous have been derned, and Dr 
Watzl again directs attention to the fact that the 
character is n variable one, ftxir-sepalied flowers 
being of frequent occurrence 
None of the three species which are the subject of 
the memoir occurs in the British Isles, but they are 
widely distributed in central and southern Europe 
Veronica prostrata is Ihi most constant of the three, 
besides the t\i>e only one form and one variety (from 
Sibcnn) are recognised There is, however, a con¬ 
siderable amount of variation In habit, degree of 
hairiness, and si/e of parts, and, as shown b) 
plnte V , the leaf displays great variety in size and 
form in spotiinens from different localities Ihe other 
two species are remarkfiblv polymorphic, and are sub¬ 
divided h\ the writCT into a scries of subspe^es, varie¬ 
ties, and forms, with, in several cases, a number of 
transition'll fomis between the different subspecies 
Dr Watzl has made a careful and exhnusti\e study 
of Q hrge senes of specimens from central and 
southern Europe, as w'cll as of the citations in the 
numerous Europeon floras, and the results of his work 
will have a special interest for the critical student of 
the European flora It is inevitable, how^ever, that 
the personal element should enter into such a detailed 
study of n highly variable species occurring over a 
somewhat extended area, and it is probable that other 
critical students of the same group would not entirely 
concur with the limitations of forms and varieties 
which are adopted by Dr Watzl A B. R 


SCHOOL DRAWING 

(i) Course of Draivtiig for ihe Standards Betng 
a Selection of Sheets from “A Complete Course of 
Free-Arm and Industrial Drawing" By J. W T 
Vinall Pp 34 + xxlv charts. (London Blackie 
and Son, Ltd., 1910) Price 6« net 
(a) ^att^ral and Common Objects tn Primary Draw^ 
ing, with bull Directions as to Their Use A 
Handbook for Teachers By J W 1 Vinall Pp 
v + 68 (London Blackie and Son, Ltd, 1910) 
Pricey 6 d net 

author’s "Complete Course of 
’-f Free-Arm and Industrial Drowing," in sec- 
tlon»«i8*a wise step that will be much appreciated bv 
teachers The first portion, published as “A Course 
of Kindergarten Drawing, for Infants and Small Chil- 
dren.'^^^has now been followed bv a second and more 
advanced selection under the title given above It 
^ NO. 2148, VOL 85] 


■ ' 11 ' .'ll HH I 

outlines a progressive school course foi* yoadui 
six years upwards, corresponding to standards I. to 
VII and beyond The first six plates deal widi brush 
work and the principles of colour harmony^ with 
applications to natural objects and ornamental designs. 
The next six illustrate a welt-graded course of free- 
arm draw'ing in coloured chalks, based oti circulari 
elliptic, and compound curves, The applications to 
natural and fomihar objects, to ornamental patterns 
and designs, with reference to the laws of growth, 
repetition, and radiation, are verv numerous and in¬ 
tensely interesting llie remaining charts comprise 
free-hand drawing in pencil, crayon, and with the 
pen, further brush work and shading, and modeFand 
perspective drawing, with technical and other applica¬ 
tions The plates are accompanied bv a very lucid 
and suggestive description that will prove most valu¬ 
able to teachers. They arc beautifully executed, 
gener'ill) in colours As a whole, the work forms as 
admirable a course of school drawing as could be 
desired, and impresses the reader with the great educa¬ 
tional value of training conduct^ on lines indicated 
bv the author 

{2) This IS a new work, Intended to be supplemen- 
t.ir) to the one noticed above, its main object being 
to assist the teacher in the selettion of objects, pro¬ 
perly graded and suitable for class instruction in 
drawing in elementary schools It is based on the 
svllabuBcs of the English and Scottish Boards of 
Education The objects are displayed in a number of 
plates, to which teachers will often be glad to refer 
Ihe illustrations include familiar objects in common 
use, nature forms and Bpeciihens, subjects for 
measured drawings, and specimens of alphabets and 
printing The plates are described m the text, and 
are preceded by a general discussion of the aims and 
qualifications of the teacher, of the apparatus used, 
and of the methods of work Ihe book can be recom¬ 
mended to teachers as affording valuable guidance in 
their work 


OUR BOOK SHELF. 

Iron and Steel Analysts Vol 1 , Ordinary Consti¬ 
tuents B> A Campion Pp 80 (Glasgow 

Fraser, Asher and Co , Ltd 1910) 

This small handbook gives a detailed account of the 
methods used in determining the six or seven elements 
invariablv occurring in plg^rons and ordinary ste^, 
and also those employed in the proximate analytit 
of coal 

With few exceptions, one method only is described 
for each element, and in every cate one which tot 
been in use (with modifications) In steeLwoilts’ 
lab^atones for many years Althot^, therefore, 
there is nothing new by way of contribution to die 
existing literature on the subject, the book m emin¬ 
ently suited to beginners It >a doubtful, however, 
whether the author’s hope thaft works chemists will 
find the book useful Will be realised, as some of the 
methods described are by no means quick enough. 
Rapidity, consistent with accuracy, is a very impor¬ 
tant consideration in steel-woriu laboratories, a fact 
whidi the author obviously recognises in the preface. 

The opening out of grey irons with hydrochloric 
acid in silicon determinations, as describe in tfria 
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bgbkf hsu been largely uipeneded by the more rapid 
gild crust worthy process ot Drown The gravimetric 
ihethods describe for manganese and phosph^s 
are cumbersome In the case of the former, the 
Importance of neutralising the acid solution of ferric 
and manganese chlorides at a boiling temperature 
b wrongfy Insisted upon, and the washing of the 
voluminous basic ferric acetate precipitate should have 
been avoided 

Manganese furnishes one of the cases in uhich 
alternative volumetnc methods arc described, the Krst 
of which IS undoubtedlr more accurate than the 
gravimetric method as carried out by the author Vn 
alternative process, preferably volumetnc, for the de¬ 
termination of phosphorus, would have tnntonallv 
Increased the value of the book The other elements, 
and particularly the most important one (carbon), are 
dealt ^Ith m a \ery satisfactory manner F I 


large proportion of the trew of every vessel vriilch 
went on a protracted voyage 
Englishmen fitted out expedition after expedition, 
many tbnes for no return, sometimes for n return of 
hundreds per cent on thrir outlay, for the capture 
of one nch corrack might suffice to pay the cost of 
a large expedition In this atmosphere Hawklna 
began the slave trade, Sir Richard Grenville fought hin 
good fight off the A/ores, and Howard and his cap¬ 
tains harassed tho Armada and made its efforts fruit¬ 
less In this spirit Sidney died at iCutphen These 
heroic efforts form part of the great struggle for Pro- 
testantism which lies at the background of the life- 
story of the thirteen heroes ns depicted In this splendid 
gift-book by n sometime master at Harrow School 
Well illustrated and produced, this b^k will delight 
the heart of most bo>s and many girls, even those of 
somewhat mature age B C \V 


The Potter’s Craft A Practical Guide for the Studio 
and Workshop By F Binns Pp 171 (London 
Constable and Co , Ltd , 1910) Price 65 net 

Tub preface leads to great expectations, for the author 
says I—‘ 1 his book is the outcome of an experience 
extending over a period of thirty-six years Iwent) 
years ago it would have been impossible for the science 
of cenmics was not then born " The book itself is, 
however, very distippointing, and cannot be con¬ 
sidered as u serious contribution to ceramic science 
It IS written apparently for the amateur potter, it 
certainly would not be of use to anyone else, and there 
is nothing in it that was not known twenu \curs 
and more ugo 

Much of the book is taken up w»ith photographs and 
descriptions of two wetUknown processes, viz, 
‘‘mould-making” and “throwing” These could be 
much better learnt and understood by u visit to a 
pottery, certainly no one will ever learn to be a crafts- 
man by studying the book When one knows the time 
it takes for a professional potter to learn to throw 
even simple small pieces to a given sute, it seems 
almost ludicrous to wnte as the author does of an 
^ateur making vases two or three feet high by doing 
the work in sections The chapter on glazes and 
gl^ng can lead to nothing but disappointment 

“ i® hard to believe that the author has hid 
Sreat prscticol experience when we see him trvintjr 
to deni with “the defects of glazes’’ m about two 
c’uimple, practical men know a hat a 
wfncult problem ‘ the plnhollnR of glazes" Is, and 
now many and varied are the causes which produce 
It Mr. Binns devotes two lines to It !—" Pinholes 
appear In the glaze when cool Too rapid cooling is 
tlw rauw " It IS difficult to wife with patience of 
thto kind of treatment, particularly when we remem- 
ber the preface 

fferoet of the FAwbethan Age Sttrrtng Records of 
th£ Intrepid Bravery and Bdundless Resource of the 
Men of Queen Sltiabefh's Retgn By E GilUat 
(London hecley and Co, Ltd., 1911) Price 5* 

The stout-fiearted men who sailed the seas in the days 
of England's anakenlng were Indeed heroes fheir 
were made with the degrees of longitude at 
dincrant latitudes of equal length, they were in- 
accurate even ns regards the shores of the English 
Cha^ri, for It Is one of the claims to renown of John 
Paws that he surveved the Channel coasts in addition 
Magellan Straits, and of the 
SpiHy Isles. They dared to croes the Atlantic in ten- 
^ vessels, for the Sqmrrel. In which Sir Humphrey 
was lo^t, was of this sise; thw took five 
on the voyage to the Cape of Good Hope, and 
'iwi ehnijces were that disease akme would kill off a 
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International Language and Sctence Constderations 
on the Introduction of an Inter national Language 
into Science By Profs L Couturat, O jespersen, 
R Lorenz, W Ostwald, and L Pfaundler Trans¬ 
lated bv Prof F G Dorman Pp ix + 87 (Lon¬ 
don Constable and Co, Ltd , 1910) Price as 
not 

fntfrnaciona Maiemattkal Lextkn cti Ido, Germana 
Angla, hranca e Italtana bv Dr Louis Couturat 
Pp (Jena Gustav Fischer, 1910) Price 150 

marks 

Thb first of these books ts an English edition of a 
work the German edition of which wus reviewed m 
Naturr for August 19, 1909 The translator is Prof 
F G Dunnan, of Liverpool University Ihe “ Inter- 
naciona Matematikal Lcxiko»“ by Dr Louis Couturat, 
contains all the technical terms commonly used m 
mathematics The hnguage of tho International 
Commission constitutes in many respects a great ad¬ 
vance on Its predecessors If there is one feature that 
possibly calls for improvement, it is that the new 
tankage is not based on I^tln as much as it might 
be, In view of the fact that I-atm is taught in schools 
in every civilised countrj' By ado|)ting the I-alin 
vocabulary free from all unnecessary grammatical 
technicalities, the need of a new language could have 
largely been obviated It is true that a large propor¬ 
tion of the words are taken from Latin, but there are 
exceptions, such as “ lasta “ for ultimate, “ sam- 
centra, sam-foka.” and so forth, for concentric and 
confocal, “ringo” for annulus, and “helpanta” for 
auxiliary 

The Presentaitan of Reality Bv Dr Helen 
Wodehouae, x + j 63 (Cambridge University 

Press, iqio) Price 3f net 

In this little book Dr Wodehousc (who is lecturer in 
philosophy m the University of Birmingham) attempts 
a description of knowledge from the point of view of 
a philosophical psychology She avoids metaphysics 
as far as possible, but tnamtains that m all cognitive 
expenence we come into immediate contact with ob¬ 
jective reality, of the existence of which we have in 
experience an irrefutable witness, and that on all levels 
of cognltifm, sensuous or Intellectual, this happens In 
the same way, namely, by the presentation of an object 
to a subject 

The author's metaphysical inclinations seem to be 
towards the school of Reid, while among recent writers 
her affinities Are with Dr fames Ward, Dr G, F 
Stout, and Dr A Meinong Bradley on the one hand, 
and James on the other, come in for acute criticism, 
Dr- Wodehouse believing strongly—os against the 
great pragmatist—that reality does not wait for our 
thihldng to make it, though the discovery of reality 
does; that some discoveries can be made, and that ft 
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It the duty of philotophera to go (»i trying to make 
them, with whUh, no doubt, both pragmatists and 
abMlutists would agree Indeed, ^'in spite of every¬ 
thing, this IS presumably the real standpoint of all of 

■i« «• 


Lesson T on Airmen(arv Hygttfne ond Samtation, with 
special Reference to the i topics By W T Prout 
Second edition, 1909 Pp xx + 159 (London: J 

and A Churchill, 1908) Price as 6 d net 
Wb ore not suransed that this little book has passed 
Into a second edition The plan of it is well conceived 
and the matter excellently written. It tells m the 
simplest language, with many appropriate compan- 
sons which drive home the meaning, the structure of 
the body and its functions, how health may be safe¬ 
guarded, and how disease is propagated Disease 

P ^erro, chelr mode of spread and entrance Into the 
, are explained, and the salient points with re- 
to the principal infective diseases are adequately 
considered BeLig avowedly wntten for residents In 
the tropics, and in particuW for those In Freetown, 
West Africa, diseases like malaria, cholera, plague, 
sleeping sickness, lepro^, &c , receive considerable 
attention, but othenvW the detalK gUen are equally 
aprpbcable to the hygiene of any distnet 
Chapters on water supply and its purification, the 
dwelling and sewage removal, rexpiration and ven¬ 
tilation, diet and clothing ore included, pnd render 
the book a complete popular exposition of the prin- 
dples of hygiene It is also well and sufficiently 
iUuBtrated K T H 


Akfoplane Patents By Robt M Nellson Pp x+ 
01 (London Consublc and Co , Ltd , 1910) 
Price 6d net. 

This is a useful book, which may be recommended to 
all who are Interested In the subject of aeronautics 
It begins with thirteen pages of sound advice to in¬ 
ventors, and contmues with a list and description of 
the various jpatenU relating to hcavier-than-oir flying 
machines llie list does *not profess to be complete 
or exhaustive, but It contains all the important stents 
and most of the minor ones are mentioned The de- 
scripbons given are sufficient to explain the objects 
and claims made in eadi case 
The period covered bv the list extends from i860 to 
1910, and perhaps the most interesting matter which 
It brings to our notice is the enormous Increase in 
the number of patents relating to aeronautics taken 
out since 1907 From i860 to 1906 the average 
number of patents was about six per year In 1906 
die number was 39, in 1907, as, in 1908, 115, in 
igogi 75? P «nd in 1910 (for ei^t months), 413 
That but a smaU percentage of the patents should 
be of value U only what might be expected, but the 
total number is evidence of the attention which is 
being given to the subject 

Stta/y Leaves on Travel, ^port. Animals, and Kindred 
Subjects By J C Walter Pp xll+305 (Lon¬ 
don • K^an Paul, Trench, Trubner and Co , Ltd , 
1910) Price $1 net* 

Thx ten chapters making up this book are for the 
most part extracts from the author’s diaries written 
amongf'the scenes desaibed, and papers prepared for 
meetings of a natural histoiy sodetv 
The ^nversational style adopted mokes reading 
eosv, and the persevering readef will Incidentally accu- 
mutate much useful Information about the oounbies 
lit vMch the author has travelled, and become 
aoquAhted with the habits of many animals Whidi 
have aroused the author’s Interest. Mr Walter’s 
wanderings have by no means been confined to hU 
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own conntty; we have chapter* dei^g wi^ hlf t/foU- 
81008 in PolMrine, France, Switxerthndp 

and Italy res^tively On each of his numesDua 
Journeys Mr. Walter was on industrious diarlft 

1300 Mining Examination QuesUons^ Arranged ant), 
compiled bv G L Kerr Pp, xxvll + ixi (L™- 
don Crosby Lockwood and Son, 1911,} race 
2 s 6d net. 

Ihrsb questions haw* been selected principally fnxn 
the papers set at the examinafTons held in the mfferent 
districts of Hntain for managm’ and under-managers’ 
certificateb The volume also contains copies of venti¬ 
lation plans bet at these examinations, ana suggesdona 
to candidates who desire to qualify for mine managers’ 
certificates 

To some of the questions answers have been given, 
but to the mjyority of them this has intentionally not 
been done The compiler explains that the correct 
answer ior any given question will vary somewhat 
according to the formula used, and m mining unfor¬ 
tunately no uniform set of formula has yet been 
accepted 

Chez le% Fran^ats Edited bv H Carter With 
Exercises, by C F Shearson Pp vil+iyi + viJ 
(London A and C Black, 1910) Price 2s 

This well-selected collecticm of passages in Frenclu 
from writers of recognised literary merit, dealing with 
France and French customs, should prove useful in 
classes where some progress has been made in die 
study of the language The book should be particu¬ 
larly sorvicenble in connection widi elementary 
geographical teaching 


LETTERS TO THE EDITOR 

[Ihe Sditof does not hold hsmselt fesponnhle for opimonz 
expressed by his correspondents Neither can he widerUke 
to return, or to correspond vnth the vmiers of, rejected 
manuscripts intended for this or any other partofNATUVS. 
No nohee is taken of anonymous eommunuatwns ] 

A Bfologfeal Inquiry Into tbs Nature of Ifslantsm In 
AtHphtdasis betulana, Linn* 

It 19 well known to entomologUtb that dark varieties 
of several specicb of moths have recenllv become Increas¬ 
ingly common in many localities within the Bntuh Ibles, 
and also that the dark forms are appearing In fresh 
districts 

It IS very desirable and Important to know whether the 
colour of tSusHe dark races of moths is protective or whether 
It has some other significance 
Before, Jiowever, any definite explanation of these 
phenomena can be attempted, it Is necessary to have as 
complete a knowledge as pobbible of all the circumstances 
which art likely to have any Influence on the bpecies 
known to exhibit this metanic change One significant 
point in connection with my inquiry coftcems the resting 
habits of the moths which ore subject to this melanic 
variation For example. It I6 Important to know whether 
the light-coloured moths (r.r the peppered form of dmphi- 
dasis befulana) generally rest during the day on lichen- 
covered trunks of trees or any other UghNcoloured object, 
and also whether the dark insectb (u the form 
Doubledayarla of A hetmlana) select black tree trunks or 
other dark-coloured objects on wh)ch to rest 
Information of this nature can, however, be obtained 
only by the cooperation of ton many entpmok^sts, for 
the chance of obtaining siiSclent eridence mm tho 
o b eenr at l ons of one or two persons k very remote 1 
■bouU therefore bs extremely grat^ul if entomolo^sta 
would assist me fai oolledting Infortnafion regarding the 
resting hablu ^ any of the undernietitlofsed tpe^ 

Ing to the Geontotm which may have come under 
notice 
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. hAhUaria <Pfm«r«d Uoth) 

pradromf^ (Oi^ Beauty) 

OdSateftora Mdentqte Ckallopeii Haaet) 
p$tosafw (Pale Brliwed Beauty) 

Boarmia fepandata (MotrM Beauty) 

Baanaja abi^taria (jSaUn Carpet) 

Baaraiia fkombotdafU (Willow Beauty) 

Cno^kot ohscurata (Annulet) 

Hyhtmia progemmwiB (Dotted Border). 

Scheme of particulart i— 

(1) State. It possible, the number of specimens of each 
varl^ (U^ or dark, Ac ) of the above spedet that have 
been observed at rest, together with particulars as to the 
Object upon which th^ were found, and also say whether 
they were oonsplcuout or well protected by their coloui 
(a) State. If possible, wither the spedee Is abundant, 
fairly common, or rare In the locality to which reference 
of the^ observadon is made 

(3) If It is not posslUe to answer the foregoina ques¬ 
tions, any other Information concemintf obs^aUons of 
a general character wlU be veiy acceptable 

AU help received will be fully acknowledged on publica¬ 
tion, ana I would like here to express (as it has not yet 
been possible to publish anything upon the subject) my great 
Indebtedness to those entomologists who have previously 
sent valuable Infoimation oonceming the distribution, Ac, 
of the various forms of A h^tulana In their own par¬ 
ticular localities in compliance with a former request 
The University, Mondiester li S Lbioh. 


Protection from ** White Ante ” end other Peste. 

In a recent number of Natuu there was a note on 
the subject of ants in general and white ants in particular 
(they are not ants, but that does not matter, as they 
are ** so called "), in which it If said that the Admiralty 
has decided in favour of blue oil " Blue oil is the 
residue left In the distlUatkm of mineral oils after the 
Isolation of kerosine (called petroleum in England) and 
paraffin I therefore venture to give you my experience 
In regard to the same and as to some other cognate 
matters. 

Some twentjr years ago I bought a cottage at Mitta- 
gong, about eighty miles from Sydney, it was furnished, 
ond when I went there for a night 1 heard a conununl 
rasping sound whilst in bed, and next morning, on 
examining the place, I found it was Infested with white 
ants They had eaten the pine lining In two rooms, as 
well as the uprights of a door 
1 was then connected with a kerosine company, and 
immediately got a quantity of blue oil, which I had 
sprinkled all round the foundation of the house with a 
watering-can The result it that the Unlng is in the 
same condition that it was twenty years ago This Is 
not an isolated Inbtanoe, because during that time I have 
had much experience of *'white ants, and have always 
rtound that they cannot work If they are cut off from 
«oimect]on with the ground, from which they get moisture, 
wmcb Is necessary for them, and they do not seem able 
to jHt through ground sgturi^ with blue oil 
There Is onoffwr matter to which I may refer in this 
letter When I bought my preaent home, in iSSa. I found 
»!t hiH of weeds and ants 1 have got rid of both by 
axtenqinatlon, and with the Utter of aphis and almost 
entirely of scale Insects Of the former I have not seen 
one for the past fourteen or fffteen years My first expen- 
enoe was with black apMt, by which the leaves of a 
nectaritie tree were all curM up, whilat ants were con- 
tlitually miming up and down the ttem I had read Sir 
John Lubbock’s account of ants carrying the eggs of aphis 
to their neats, and I therefore ahavw off the rough bark 
and chattced the stem for a foot or so, and the result was 
tbat the ants soon ceaaed tp visit the tree, and we had a 
hoakbr tm and a fair crop of fmU I may say that, so 
fir as my observation goes, ants cannot climb up a 
milcsd stem or post, as the dialk oomes off with their 
lebt and th^ foU down, 1 am net sure this Is the 
jennet Utemitlbon, os I have seen that if a broad 
V glbil c Qhe it drawn round a meat-dlih standing on a 
flm ants seldom get anvMs it, and if they do It Is 

NO, 9148, VOL. 85] 


only by some place being mkited In chalking They aeeni 
to leave a trace of formic odd behind them whldi guldea 
the followers, and, combining with the calcium M tho 
chalk, deprives them of their clue 

As to ants in general, I may say that after tryinf^ 
various ways to get nd of them i have coma to aa 
effectual method, that is, to find their nests and poor 
down each hole two ounces of a solution of cyanide of 
potassium. Two ounces per gallon Is the strength 1 hade 
used, but It might be weaker The ants are not all kiUad 
by the first dose, for some are out foraging, and oge 
cannot be certain of killing all the queens, but by tfvhig 
thm a doee once a week or a fortnight it is powUe to 
get rid of them 

There is another matter I may mention Some thirty* 
nine or forty years ago 1 observed an old Bhlngle-foofad 
cottage at Maitland It hod two dormer windows, t&e 
sides of which had been painted white with white lead, 
llie whole of the roof won rotten with fungoid grawfh 
exo^ below the dormers, where the paint had been 
washed down by the rain, leaving a white streak, and 
there the shingl^ were nearly aq good as they were whan 
put on It was therefore evident that white lead was ^ 
inimical to fungoid vegetation 

When I came to my present home I hod outride 
Venetian blinds, and the '* ladders '* got o^ulte rotten In 
three years, evidently by fungoid growths In getting new 
lad^s I steeped them in a solution of acetate of lend 
(6 ounces to the gallon), and they lasted for thirteen yeata, 
being by that time worn out by friction In movlag them 
up and down Acetate of lead is soon converted Into white 
lead by atmospheric carbon dioxide I have used the 
same process with a sheet surrounding a shower bath 
which in six months was black with ** mould,'* and now 
It Is in as good condition as it was ten \parfi ago 

Wii L. A Dixon 

97 Pitt Street, Sydney, October 31 


January Meteors. 

Tuk most noteworthy of the januarv meteor thowert 
Is that of the Quadrantids Owing to ihp great northerly 
dfcllnatioii of 4ne radiant, these meteors can be observed 
at any hour of' the night, and being long-pathed they may, 
if fairly numerous, present quite a striking display In 
191X the maximum will fall on the night of January 3, 
computed particulars of which and of other subsequent 
meteor showers are here bummanspd 
Epoch January 3, iih (GMT), fourteenth order of 
magnitude Principal maximum January 3, lah. 3Qm , 
secondary maximum January 3, i6h 30m 
Kpoch January 4, i3h 30m., seventHenth order of magni¬ 
tude I^Dcipal maximum Januarv 3, lah 40m , 
secondary maximum January 3, 6h 3010 
Epoch Januar> 6, ash , approximately sixth order of 
magnitude. Principal maximum Janu.irv 5, i4h xom , 
secondary maximum January 5, ah 45m 
Epoch January 6, ah 30m , fifteenth order of magni¬ 
tude Principal maximum January 7, qh 45m , secondary 
maximum January 7, 7h 

Epoch January 11, 4h 40m , eighteenth order of magni¬ 
tude Principal maximum Januarv la, aih , secondary 
maxima January ii, 4h xom., and January xa, i3h 15m 
Epoch January la, ign , seventeenth order of magni¬ 
tude, Principal maximum January 14, qh j*ini , 
secondary maximum January 14 i6h 30m 
Epoch January 19, lyh , fifth order of magnitude 
Principal maximum January 18, yh 30m , secondary 
maximum January 19, ah xsm 
Epoch January ai, 8h 30m , twelfth order of magnitude 
Principal maximum January as, 33h 30m , leoondary 
nmltnum January aa, i8h 30m 
Ths IntMirity of a meteoric epoch Is Inversely as Ita 
order of magnitude. Thus the heaviest maxinaum occura 
on J^uacy A, as it belongs to an epoch of the fifth order 
of magnitude, which Is the highest of the month Owing, 
however, to the times at which Its mnxlma occur, and also 
to ottwr drcumatances, this epoch will not furnish so many 
meU^ as the first riwo of the month, which have thdr 
prindpat maxima shortly after midnight on Jamiary 3 
Dublin John R. Hinkt. 
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EXCAVATIONS IN CRETE' 

S WIMMING in the blue lea of the Gulf of Mirabello 
(well BO named 1 ) on the north coabt of Crete is 
a soittarv ule the name of which is beautiful in its 
Greek shape of Pscira but by no me ink so lovely 


PJk0i0 ] 

F a I —IWim from Kovou k 

when translated into English for means 

louse Ihe polite geographer Kiepcrt has in his 
map turned Pseira into Psyra (which is so 
miifh nicer) but Pseira Lauun el is its n^ime 
Seen from the west it reminds on 
of the Bass but from the heights of 
the bndlc-path leading over the cliffs 
from Kavousi to Tourloti we see how 
low and insignificant it really i*> in 
comparison with the coast hills i 
looks little more than a long low 
shoal It IS birrc-n and waterless 
and no man lives there only a fe\ 

f roatb donve i precan )us subsistence 
rom the scrubl^ herb^if^c wh ch 
covers a portion of it the rest is b re 
rock Yet th s unpromising place 
was the site three thousand ve^rs 
ago of a fkurishin^ settlement of 
men in w hich wealth ex sted and art 
was fostered 

Readers >f Naturx will remember 
thnt some years ago Mibb Boyd (the 
present Mrs Hawe^ excavated hr 
the Lniversity of Pennsvlvann m 
a nefen t C retain town on the spot 
which bears the name of Gournia on 
the mainUnd not far from Pseira 
articles describing her work h'lve 
appeared more tmn once in these 
columns With her was workn^^ 
a young American archseologut Mr 
Richard B Seager who after the 
cloae nif the work at GoumA ex 
cavated a settlement at Vasilikf n the isthmus of 
Hierapetra half way between Gourni^ and Kavouu 
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which is opposite Pseira The results of hu work at 
Vasilikf were reviewed in Nature of Sqitember 
1906 His next essay was the exploration of Pscira 
where certain indications seemed to promise bucoess 
in digging Nor were these expectmUons 
appointed On the small tongue of laiul which 
forms the eastern side of the tinv oove 
which IS the harbour of Pseira (a 
haven just large enough to hold a 
couple m caiques) wrerc discovered the 
remains of an ancient town with 
streets of houses descending steeply to 
the sea It was a tiny place though 
when It was made it was bigger than 
It seems now for the land w sunk 
evervv here along this coast since the 
old M n( an times and now the waves 
w jsh into the houses All the ancient 
Cretin towns of the Bronze age seem 
t have been small as was GourniA 
judging b\ our standards with nar 
row streets some five feet broad it 
Host ind cramped houses with tiny 
rooTis 

But their small 6izc was not the 
result f small ideas or lack of cul 
ture In the ruined houses of these 
ancient towns have been found 
treasures of ancient art of that most 
ancient art of Greece the irt of the 
Heroic ige which is older by a 
thousand years than the Greek art 
of the schools And waterless barren 
little Pseira has yielded objects of art 
finer than most of those found at (kiurmfl and hardly 
inferior to many of those discovered by Dr Evans at 
Knossos (thou^ of course in much less number) 
We may instance the relief fresco of the Iidy or 


goddess published in plate v and the vases in F'« 9 
and plate vii of Mr Srager s report on his excava^ 
uons which lies before us 
A cursory gUnce at these and the other illusirationa 
of the imort shows us that at Pseira the best trac¬ 
tions of KnosBian art were followed and it 11 evident 
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tttftt The little island vai really * wealthier than 
OoumtA, which at the tinie (about 1700-1400 a c ) was 
probably the local provincial capital of the ibihmus 
ontnct This wealth must have been due to seafaring 
trade> and probably to a great fishing industry, for 
agriculture there could be none on Pselra, even if in 
thoae days (as seems likely) there were water sprmg^ 
which now nave dried up 

Then, about the end of the First Late Minoan Period 
(atx>ut 1^00 B c), came a catastrophe The town, 
which, like other settlements of the Cretan thalosMw 
crats, even on the coast, was undefended by walls 
and open to attack, was taken, destroyed, and sacked 
by some unknown enemy. It never recovered, being 
only occupied for a short time during the Roman 
period. 

To this disaster we owe, as Mr Seoger well points 
out, the preservation of so many objects of high in¬ 
ter^ (iold, siver, and bronze were all looted and 
carried off, hence the comparative ronty of metal 
objects But the fine pottery which is of so great 
interest to us now as evidence of the culture of its 
makers was unvalued by sea-robbers, and so, here, 
as elsewhcTe in ancient towns which have been de¬ 
stroyed by a catastrophe, w'e find this pottery and 
other remains of value to us exactly where it was left 
by the expelled or destroyed owners, or where the rage 
ot the conqueror cast it forth “ On all sites the period 
of destruction is the one which leaves the richest 
harvest for the excavator. As long as a site is in 
continuous occupation the earlier deposits arc only the 
refuse of breakage and objects which have ceasra to 
be of service to their owmers Thev are thrown into 
rubbish-henps and used as artificial fillings to make 
even floors over naturally uneven surfaces Where, 
as at Pscira, the town was destroyed in the height of 
its prosperity, with no extensive later settlements to 
disturb its ruins, the finds are, of course, unusually 
rich " (p 10) 

I have no space for any critical discussion of tech¬ 
nical points of archeolc^, but may say that Mr 
Seager*s description of ms finds in this summary 
report is both able and interesting Tho publication is 
well produced, its plates are adinirable, and its line 
Illustrations well and accurately drawm It is a worthy 
addition to the senes of anthropologicil publications 
of the Pennsylvania University Museum, of which it 
forms the first number in the third volume Soon we 
hope to see a similar report on Mr Seager’s later and 
still more interesting discoveries at Mokhlos, another 
Isk, east of Pselra, where tombs have yielded gold 
treasures like those of Trov, and as old Mr Senger 
is to be congratluated on his admirable contribution*! 
to the great work, important and useful alike to 
science and to art, which is being carried out bv the 
excavators of ancient Crete H. R. Hall. 


THJE LE\D GLAZE QUESTION^ 

'T'HE report referred to below is the outcome of the 
* delioCTatjons of a committee appointed by Lord 
Gladstone in May, 1908, to consider a question which 
hps engaged the attention of the Home Oflico and 
Parliament for several years past, and has already 
been the subject of inquiry by several depart¬ 
mental committees. It is a matter of common know¬ 
ledge that persons engaged in the making of earthen¬ 
ware and china are subjected to considerable risk to 
liealth from two main coses—dust and lead The 

1 of the DoportiiMBt Omnlitoo oppolntod to Inquira Into tho 

iDiwitorfr wUOmUat on tho um of Load sad tb« or Injoir to Health 

fttn Diuc aid other GnOi** la ibo UanaflkOun dt Skrthenwera and 
nw aad to iho P ro coB ^ ei lacMontal tborato, Indudbis tho Making of 
TnMni pRomtcdtobothKoaoHoriMiaiMat b^Om- 
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dust arises from the finely-divided silidous matteri 
mainly ground flint, einplu^ed in various stages and 
processes of ceramic manuiacture, this when breathed 
gives rise to distressing bronchial and lung troubles, 
and in an aggravated form leads to the malady known 
as ** potter's rot " 

The danger arising from dust may be largely 
obviated by the use of mechanical and other apphancea 
whereby the operative is prevented from inhaling the 
dusUlaoen atmosphere. By the more general use of 
exhaust-fans or other suitable ventilating machinery, 
and by the employment of respirators, cases of 
**potter’s rot" are less frequent now than formerly. 
At the same time much remains to be done by a more 
stringent application of these remedial measures It 
was only in 1894 that the Home Office issued the first 
code ot special rules dealing with dusty processes 
The evil is patent and notorious, it is, however, not 
very satisfactory to be told that wc must wait for the 
statistics of 19J0-3 before we cun estimate the real 
value of these special rules If public opinion moved 
as fast on the dust problem as it has on the lead 
question, we should not have to wait ten or twelve 
years before this crying evil was absolutely stamps 
out, and **potter's rot" become as much a tlung of 
the past as " phossy jaw " 

It is, however, mainly to the dangers attendant on 
the use of lead in pottery manuf.iciure that public 
sentiment has been roused, and it has been largely 
in deference to this feeling that the several depart¬ 
mental committees above alluded to h«ive been ap¬ 
pointed It IS only bv “pegging away" in this 
manner that such amelioration as has been secur^ 
has been reached 

The pottery industry in this country is mainly 
centred m North Staffordshire Of the 63,000 workers 
in the 550 factories scattered throughout the United 
Kingdom, 48,000 are employed in the 329 "pot- 
banks ” in the district known an the " Pottenes " 
Owing to special circunmtances, arising largely from 
local conditions of employment, no systematic 
attempts to grapple with the evil of lead poisoning 
have been made by the manufacture rs us a body 
Individual Arms, with intelligent management, have 
succeeded in minimising the mischief, but the laxity 
of other Arms has at times more than neutralised 
the beneAts which have been secured by tiie more 
general adoption of the precautionary measure which 
common-seosc seemed to indic.ite and experi¬ 
ence has shown to be adequate The manufacturers 
as a body have, in fact, been content to wait until 
outside pressure has for^ them into action, mainly 
by rules and regulations issued by tho Home Oflice, 
and based on the suggestions or recommendations of 
de^tmental committees appointed ad hoc 

The committee which has* now reported has gone 
over much of the ground already tr iversed by its 
predecessors, or whi^ occupied the attention of those 
engaged in the prolonged arbitration under I..ord 
James, leading up to the special rules of December, 
1903. Rut It cannot be said that anv real progress 
has been made Although it has been established that 
e targe amount of earthenware can be made without 
the use of lead In any form, nnd even m the cases 
where lead must be u^, it has been proved that the 
lead may be so combined that it 19 practically inno- 
cucMS, the manufacturers as .a body have hitherto 
resisted any attempt to prescribe a schedule of articles 
which should be made with leadless gkuc, or to bind 
themselves t6 use glazes in which the lead is in an 
innoeuous form They, in fact, demand unrestricted 
liberty to use any materials they think necessary for 
their purposes *Th€ loud cry of " foreign competi¬ 
tion” U sufficient to drown the still, small voice of 
pity raised on behalf of the workers 



274 


NATURE 


[Dbceubkl^ Igiqf 


<4- 


Now It is absc^utsly certain that under such condi 
bons lead poisonsi^ in pottery manufacture will con 
tinue to occur The leading manufacturers through 
their counsel ui the course of the 'irbitration proceed 
lAgs before Lord James of Hereford in igo3 promised 
the extirpat on of lead poisctfiing under the rules then 
p ropos ed but that promise has not been kept On 
t^ contraiy things are as bad as ever That more 
might be done under the rules as dicy stand would 
seem to follow from the statistical information 
furnished by the committee Thw examined into the 
secord of the 550 potteries which have been placed 
under these special rules during the period 1904 to 
S9og and they find that during these nve years 

5 pottsfies have been mponable for 75 cases 
17 119 

IS' 3*3 


la all 173 
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leaving 377 potteries ovt of the 550 in which no cases 
have oocuiTM at all In other words 3a per cent 
have an average of three cases every live years wh le 
68 per cent are enprely free from the disease In the 
173 potteries m which the disease has occurred there 
are 4 800 workers as against tome a 000 in the other 
l^tencs The conchisian would Beei)n to be ohv ous 
It IS in certain relatively lar^e Works that the cases 
of lead poisoning are most frequent and thu can only 
be due to bad management Imperfect supervision or 
inadequate protective appliances 
During the period 1^1-9 865 
mg in 


potterv w 
arose from gta/e 


cases of lead poison 
workers were reported Of these 788 
\ 7 t processes whereas only $1 were due 
to4acorative processes Lead glaie is Cherefore the 
mam cause of the evil 

It ennnot be said that the conclue ons of the com 
mittee now reporting have tended in the slightest 
degree towards a solution of this grave evil /til the 
conditions to which lead poisoning in ceramic manu 
faoture ts due are perfecti^ well Imown but the com 
mittee was oppirentiy unaUe or una tiling to make 
any definite suggestions as to remedies The com- 
imctee pleads that it was in a difficult position The 
members of the committee r ep res e nting the manufao* 
turers were entirely opposed to any restriction in the 
use of rmw lead the representatives of the workons 
seeing the comparativdy harmless character of low* 
soluUUty glaxes would be to see them general^ 
Introduce hut have to ooimer the grave nsk of kss 
of empkwmnt which any dislocation of the industry 
doe to their introductioa might entail ifiglit not 
would Taking tiie question of glazes as a whole 
two foots says the committee are beyond Sepute 

In Chs first place the danger to the workers of 
bukffi ng raw lead Is very real in the second It i ev dent 
that however wisa table ksdless and low schibltity glased 
may bo for certain tiasiea of ware there s a comlder- 
dbfo quantity mads for wMch tiiey are quite satufoctory 

But the members of the committee are unable to 
nuke up their tmnda what ciassN of ware are rqsrei 
sented by this considerable quantity although ffie 
facts were befors tfasm Th^ think however 

tiut every inducsmCpt and enoouragemriit should lie 
gNso (0 the manafBctursrs both to per se vese with their 
aapariwents in seardi of satisfactory and tow-sohiUlty 
and to tntrodufil tfum wbaaeVer postibla. 


Also efforts should bo made to arouse the Intorsst of 
puM^sers in the qitestion The members think it 
was Mabhshed that potteiv made with leadless wd 
low sblubllhy dazes can be obtained of axcetleat 
quali^ and may ooaatder that the d^nrabiltty of 
insisting on being supplied with such ware tiwuld be 
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brought home to the puhHc at large LAattp tiUf 
are of opinion that— ^ 

the observance of the special rules has been far frotii 
satsfactory In the past many of the nuntofsetwers do 
not appear 10 have regarded It as iocornbent m them 
pereonally to Insst upon it they have left the uUtiativo 
to the factory nspeetpre and In futors they rtveuld W 
made to real se that they are themeelvea ssqxmsfble 

The committee ofaviously had not the ooumge of its 
convictions It is difficult to imamne any more fesbln 
or inconclusive conclusions No constructive action 
s e e med to be possible to it its only pobev waa 
that of lauuB^^jaift fhe net upshot of m inquiry la 
that the whde position is not one whit ameliorsted 
the operatives apparently are still to remain the vic¬ 
tims of lax surveillance or of indifference and of 
official non mterference 

lilt matter however cannot be allowri to rest in 
this position If the manufacturers dahn for un 
restneted liberty to use mich dangerotm matenab as 
they piraae is to be allowed they hiust be made to 
feel the responsibility they therby incur by far more 
stringent measures than have hitherto been brought to 
beer upon them 


THE NEW ENCYClOP¥iyiA 01^ ^PORl 

X^HETHER by desgn or by accident the new 
V V edition f th s work his appeared at an oppor 
tunc time since the success of the V enna Exh b cion 
has attracted an even more than ordinary amount of 
attention to sports and pastimes of all sorts dunng 
the year now rapidly toning to a close Those who 
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wMsess the first vohnha of ^ original edition wA 
find on comparing it with^its •u c cess or a gnat 
ebaage in regaid to much of the subjecUnatter 
aviation having been imcticaily cr e atad since die fbla 
of the appearance or the first editioo while dating 
the nme period motors have come to the front as a 
means of oommonioatton and everythfag in ooimfictiatt 
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automobiles his been revolutionised So far as 
1 am capable of judging these articles as well is those 
devoted to archery athletics cricket &c are 
thorou^ly up to date, and like the rest of the volume 
adaiirably illustrated 

On turning however to the articles on big game 
and big game shooting 1 notice that there is i con 
siderable amount of repetition and overlapping, while 
worse still one and the same species of animal is in 
several instances mentioned in different places under 
different names In the case of the 
reindeer or caribou for example the 
acientific name of the species is given 
on p 264 as Rongiftt tarandus on 
P 199 a^ C (rnCmui) tatandus and 
on p 401 as larandus tangifer Take 
again the c^se of the Indian gaxelle 
(wBCeno bennettt) which is figured 
quite unnecessanty in three different 
places The first figure p 75 bears 
the legend Ravine ueer •— 1 common 
aportsman s name—white it is alluded 
to m the text as the Chink era on 
p 356 the illustration is lettered 
Indian Gazelle while on p 41a the 
same figure reappears under the desig 
nation Chickara Again the West 
African dwirf buffalo is designated Bof 
caffer nanus on p 348 and Bos pumtlus 
onj *^19 

These eccentricities in nomenclature 
are however by no means ill the de¬ 
fects in the articles under considera 
tion The chita or hunting leopard 
for example In addition to being stvled 
Cynaelurus juhatus on p 408 and hehs 
juhata two pages later is stated on thi 
former to be nearly related to the 
leopard and on p 410 die Indian 
spotted deer or chital is asserted to be 
a near ally of the fallow deer despite 
the fact that the pne sreoTs its spotted 
livery all the year round and the other 
only In summer Worse than all we 
find On p 350 a photograph described 
os that of the a estem tur {Capra 
caucasica) aho'eas it is really of the 
same mdmdual as that depicted on 
p 35a under its proper title of tahr 
{Hemttragus jemUnais) 

An error of another kind appears in 
the first article under the heading bison 
ahidi is devoted solely to the American 
representative of die gipitp whereas it 
should have commenced with the 
European speaes whidi is the bison 

C f excellence the American animal 
^^vi^gjmly a kind of courtesy right to 

These and otherq error s are due in 
die first place to jmei X n^;ard as the 
pemidouB principle of putting men of 
different wmionn and in many cases 
of very different degrees of knowledge 
to write on the same subject or 
branches thereof and in the second 
plaoa to the lack of a competent editor to revise and 
connelafe the zoological arddes and thus prevent use 
less and imtating repeddon 
While fully apprecLituig the value of the work as 
a whola-which Is re ■ '* 


WESTERN CiJ/AAi 

jy|R ARCHIBAID IlIILES work the 


fifty ye irs 


fty ye in» spent m western ddiMU 
forms a valuable contribution to our knowledge of 
that vast region The volume before us is invested 
snth special interest as it is the remnant of the 
labour to which he devoted the greater part of his 
life He was at heart an explorer although in hiis^ 
ness as a merchant in Chun^, keng much of his thne 
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mllv « wonderful enterpn»e—the 
■bom end other erron In the Uff jnjne portion are 
to be deplored more eapenauy as the articles 
■re intended for the use of thoee who are not 
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was spent in difficult uid dant^erous expeditKHls, 
which he earned out so successfully as to establidi 
his fame ndt only as in intrepid traveller but as an 
authofi^ on the western provinces of the empire Ha 
was an exception to the majority of the foreign mar^ 
chants one meets in China in his having acquired a 
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working knowledge of the langunge, which pro\'ed of 
service to him In his truveU and intercourse i^Uh the 
natives, and in obtaining trustworthy information, 

ihc present volume, unlike its predecessors, is made 
up of a series of desultory notes or C8su>s written at 
intervals during his fifty years in Chung-keng, the 
majorlt> having already appeared in some published 
form, while the remainder are printed for the first 
time Taken together, they form an interesting addi¬ 
tion to the author’s well-known work, and are pub¬ 
lished as they were written, no attempt being mode 
to edit or rearrange the material It is best so, as 
they ore characteristic of the author, who won his 
way to the hearts of the alien folks among whom ht 
llvM and wandered in secunty for so many years, a 
people who would fain sec the last of the average 
foreigner, whose aggressive commercialism they do 
not love 

In his discussion of foreign trade WMth China the 
author tra\erses familiar ground, but he affords some 
insight into Chinese diplomatic delays in his account 
of the years spent in fruitless endeavour before 


The concluding chapters on the df«ina» 

with examples of native plavs, and on Confucianism 
are new, and sustain the scholarly reputation of the 
author A series of excellent photpgraphs add to the 
attraction of the volume J T 


IHE CALORIMETR\ Oh 


A GREAI deal has been said previously as to the 
general excellence of the methods and apparatus 
develop in connection with the "respiratory calori¬ 
meter^’ now in use in the Nutrition Laboratory in 
Boston That they are original and are carried to a 
unique degree of perfection, that they have been 
utilised in the solution of very interesting problems 


All this IS well known, and will be found frequently 
dealt with bv the authors of the publication referred 
to below Gratitude has been freely expressed on 


these points 

In this recent publication the authors, experienced 
investigators advantageouslv equioped for the pur-^ 
pose, nave set themselves the task of laying a base 
line for further calorimetric re- 
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search Thev will receive the 
thanks of «ver\ interested technical 
observer for the splendid series of 
data which they have compiled, but 
they have overhauled them In u 
manner open to some criticism 
To develop this statement let us 
take one set of their facts, namtiv, 
that the oxygen consumption and 
heat production of the human being 
vary during periods of sleep within 
wide timiu when assessed |^r man, 
or per kilo of man, or per square 
metre of the surface of man Of 
these three forms of assessment, the 
last IS the most Interestini; since 
the loss of heat, and therefore the 
oxygen consumption and heat pro¬ 
duction by which it is compensated, 
IS largelv conditioned by extent of 
surface Now it is of some import¬ 
ance that no surface measurements 
have been made and that the esti¬ 
mations of surface are really de¬ 
rived from the measurements of 
WLight The authors refer to this 
poin t with some expression of 
regret, and a promise of contribu¬ 
tory data, again of an indirect kind, 
in future It would, however, have 
been of far greater Interest had thev 


Chung-keng was thrown open as a treaty port Mr 
Little was the first to take a steamer through the 
gorges of the l^pper Yangtst, a feat so daring and 
hazardous as to prove what had been foreseen that 
the route was impossible for regular steam traffic 
In his historical notes on the provinces from Marco 
Polo’s time, w'ho was the first to describe the region, 
he states that an interval of some 600 years claps^ 
before Abb^ Hue gave some further account of the 
countr)' in He overlooks the claims of Fradelli, 

Regis, and Boniour, who, early in the seventeenth 
century, surveyed and described the western provinces 
of Chinn, their products^ and people 
We pan do little more than name some of the other 
subjects dealt with in the volume—the possible parti¬ 
tion of Chinn, China’s Christian missions, an essay 
!n w'h ch the views expressed may not meet with the 
Approve) of those engaged in the work, althou^ he 
pays a just tribute to the workers m " the promoters 
of all good in the advance made by China in the past 
fifty >ear8 ’’ 
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dealt soundlv with their data of 
height and weight in such a way as to show with 
unmistakable clearness that no probable corrections 
in their surface estimations will account for the differ¬ 
ences in heat loss observed A clear statement that 
they had found variations not accounted for, and never 
likely to he accounted for, by variations in surface 
would have been of substantial value 

That this end might have be«n met by an adequate 
comparison of the measured heights and weights of 
their "tall lean men, tall men, short fat men, short 
men," with average anthropometric data, there can 
be no doubt whatever Thus let us taka the par¬ 
ticular instance of the individual giving the minimum 
heat loss per man, or per kilo, or per square metre 
of the surface of man, as compared with the seven¬ 
teen other individuals whose fortunes can be fol¬ 
lowed through most of the tabulated statements His 
height may best be described os the cube root of his 

1 “ Tin Uaubellm •nd Frnivy TraaffonintloD* of Haahhy Uon duHpM 
RmI ** By F G Beotdlct uid T 11 Urpsntv Pp. vili+ifs. (CvinaJ* 
laBtitndon of WMhlngton, 191 a) 
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wel^t multiplied by ^'5. Armed with a convenient 
table of cube rooti and plenteouitly available data, it 
will be found that this man is a departure from the 
average, but a departure in the opposite direction to 
that which would promise the concealment of much 
weight under a partiallv spherical and dispropur- 
tlonally small surface In this country at least the 
average height of the youth from eight year*; of age to 
eighteen Is 434'W, whereas the stouter child and 
adult above and below these ages is liable to possess 
•mailer heights, such as 42 to 3 74^W 
So for Is this man’s rate of heat-loss per estimated 
square metre of surface below the average, and so 
unbkely is It that direct measurements of nis surface 
will lead to any compensatory change in the statements 
such 08 would bnng it near to the average, that it 
might have been of value to direct special attention 
to his indisputable peculiarity Had tins been done, 
another peculiarity of his might perhaps have been 
brought to mind and have been found of interest, 
namely, that he is a veteran hahxiui of the calori¬ 
meter It may be suggested, Indeed, that this is the 
important fact inasmuch as it enabled him to sUep 
amidst these peculiar surroundings and modified atmo¬ 
sphere with unusual unconcern That unconcern is 
truly a factor of some importance may perhaps be 
gathered from a consideration of the unexplained 
greater evaporation of water from the surfaces of the 
few women bold enough to enter the calorimeter 
It might be suggested that there is no mystery in the 
fact that these ladies perspired unduly 
It is almost certain that this particular case might 
legitimately be used to illustrate the statement that 
sleep, like scientific literature, is sometimes profound 
although often not so It is indeed a well-known fact 
that the exatability of the nervous systen> during sleep 
IS a very variable value, and it Is extremely probable 
that its variations are attended with changis in the 
"tone” of the skeletal musculature, and therefore with 
modifications in the quantity of concurrent meta¬ 
bolism Once take this point of view, whuh is 
apparently not dealt with by the authors, who describe 
all alike as being in profound sleep, and it will, on 
sound grounds, be found that there is not one of these 
reccM^^ cases that does not require some considi ration 
In these terms Thus it will be found that e\erv in¬ 
dividual with a metabolism during sleep that is below 
the average value bv more than 5 per cent , awakes 
to a metabolism increased bv from 26 to 61 per cent , 
whereas every individual with h metabolism in sleep 
greater than the average bv more than 5 per cent 
awakes to a smaller increase varying from 10 to 22 
per cent It is necessary to suggest that the one set 
awake to a relatively much greater increase of meta¬ 
bolism because thev awake from a more profound 
state of slumber Nor is the suggestion the less 
necessary when it is discovered that although several 
not infrequent visitors to the calorimeter are found 
on either side of the average, vet the initials of the 
best-known hahtMs are found in the heavy slumber 
class and tho«e of certain restless probationers in the 
list of light sleepers J S Macponaiij 


NOTES 

In a four-column article which appeared In the Times 
of December 22, the outbreak of plague in Fast \nghn. 
and particularly the rat-lnfectlon in the localit), la dealt 
with ably and exhaustively The writer of the article 
poliiti out that no adequate measures have >et been taken 
to deal with the situation, and urges that it is one of 
natkmal importance and for direct Government intcrven- 
tkm It Is suggested that a sum of io,ooof at the very 
lagat is requir^ to prosecute the necessary Inquiries and 
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investigations, and that there U immediate necessity for 
expert inquiry under Government control and at Govern¬ 
ment expense Compared with the issues Involved, tho 
expenditure of such a sum, or even one man> times largCTi 
need not be considered, and the course 0/ action recom¬ 
mended will commend itwif to those who have n real 
knowledge of plague, nnd it is to bo hoped that tho 
authorities will speedily take m hand an organlsiKl scien- 
tilic Inquiry into the outbreak of plague 111 England and 
the remedy for Its control Similar views in outline were 
expressed in the article on " PI iguc " which ap|>oured In 
Nature of the same date (Dpcombi r 32, p 237) 

The appalling loss of life associated with the terrible 
colliery disaster it the Yard Mine of the Hulton Colliery 
Co at Bolton, Lantashln, has again emphasised the 
desirability of perfecting, so far os U practicable, the warn¬ 
ing of approaching danger Iho explosion, which occurred 
shortly before Sam on ^\pdnesday, December at, resulted 
in the loss of about 350 hve^ The Times of December 22 
sa>s thti disaster followed immedinttly upon a colliery 
warning, which appeared on Monday in newspapers 
Circulating in various mining districts, ind the warning 
was said to be in continuation of one which had been 
circulated a week earlier Such warnings are not, how¬ 
ever, issued by the Meteorological Office With the 
advance made In recent years in our knowledge of wtathcr 
changes, It seems desirable to determine thn atmospheric 
conditions under which explosions generally occur, and, if 
possible, to place the warnings of approaching danger on 
a ocientlBc basis and to make some public authority 
responsible for the issue of such warnings The weather 
chart for yam December 21 Issued by the Meteorological 
Ofi|ce Is of quite a common t}pe, and is representative of 
many such occurrences in the course of in English winter 
A region of low barometer wa4 situated to tile south of 
Iceland, and a region of high bHronvrer was situated over 
Cvermon} The barometer at thiN time was fairlv sttady 
at about 29^5 inches over Lane ishire Px imining ihe 
atmospheric conditions undir which fifteen of the greatest 
colliery disasters of recent years occurred, between the 
years 1880 and 1910, there Is b prepondr roiu t of explosions 
with a high barometer, and about the time iliat ihe central 
area of an antic) clone Is situoted in thi iv ighbourhood 
There are, however, marked exceptionB to this, and the 
disaster near Wigan on August 18, 1909, ouurrcd when 
an area of low barometer readings was centred close by 
Irrespective of the absolute height of the Imromett r, the 
Instances examined seem to occur about oquall> with a 
rising and a falling barometer 

A Bill to make Pans official time coincide with Gref nwlch 
time was presented to the French ^enal« on December 21 
Tho Bill was passed by the Chamber of l^putlcs several 
years ago, and has been approved by the senate committee 
and by tho Cabinet, so that in nil probability it will be¬ 
come law Pans time is 9m 21s aliend of Grci nwich 
time, and upon the day prescribed bv the law, the clocks 
indicating official time in brnore will bi put buck by that 
amount By the adoption of the ihange, France i^ll be 
brought Into tho international system of Standard lime 
reckoning which Is now followed in most civilised 
countries On this system, the hour of each successive 
fifteen degrees of longitude, reckoning from the Greenwich 
meridian, Is used for the Standard limi . hence the differ¬ 
ence in time in passing from one /one to enother is always 
an exact number of hours 

It wax announced a short time ago that a new zoo¬ 
logical garden in*course of construction by Mr Carl 
Hagenbeck in the grounds of the Villa Borghese, Rome, 
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would probably be opened on January i The f(round«* 
which comprlie twenty-eight acres, lie outude the old 
walk to the northward of the city, and it i& stated that 
more than 40,000/* has been already spent on them, while 
the animals, some 1400 In number, represent another 
10,000/ As at Stellingen, cages have been to a great 
extent dispensed with, deep ditches and scarped cliffs 
serving to confine the aniinak, which thus appear to be 
at liberty 

Tbs Zoological SocKty of London has elected the follow¬ 
ing corresponding members ^Mr Roosevelt, ex-President 
of the United States, Mr B Basu, Calcutta, Mr J M 
Doctor, Bombay, Dr R Dohm, Naples, Prof Lgdwig 
von Graff, Graz University, Mr W H Osgood, Wa^ 
ingtoo, U S A , Mr H Pam, Caracas, and Mr R B 
Wooanam, Nairobi Prof E Lbnnberg. Stockholm, and 
BIr S H Scudder, Cambndge, Moss , U S A, have been 
elected foreign members of the society 

Wi learn from the Chemut and Drugghi that the 
branch laboratories of the Pasteur Institute of Paris, at 
Garches, ncjr ht Cloud, which ore specially used for the 
preparation of anti-dlphtheric and other serums, took fire 
a few days ago, and damage to the extent of 4000I was 
done 

Tub International Horticultural Exhibition which Is to 
be held in the Chelsea Hospital grounds at the end of 
Hay, 191a, promises to have considerable scientific interest 
Ihere has only been one show of this nature In Great 
Britain, nemelv, that of i86fi, which was held at South 
Kensington Although the 1866 Exhibition was, In the 
end, a magnificent success, it very nearly proved disastrous 
to those responsible for the finances Ttie ultimate luccest 
was obtalm^ by the committee prolonging the period the 
exhibition was open for public inspection, and the balance 
which resulted from this policy was devoted partly to 
the purchase of the Llndley library, at present housed 
in the Royal Horticultural Society's Hall at West¬ 
minster, and portly to making a donation to the funds 
of the Gardeners' Royal Benevolent Institution In con¬ 
nection with the exhibition there was held an Internationa! 
Congress, and a valuable report of the proceedings was 
printed which Is still a lasting record of the work 
and interest that were freely given by the horticulturists 
of that day In 191a a similar congress will take place, 
and subjects of international importance to the horti- 
cultuial Industry will be discuss^ in the pretence of 
representativeb from most of the European countries, 
America, and our own colonlei It la expected that the 
congress will consider the question of the regulation of 
ln8e<t pests and fungus diseases, and the effects of the 
prohibition of the Importation of certain plants to certain 
countries, for Instance, the Phylloxera laws in the wine- 
producing countries Certain other questions suggest them- 
•elves as ripe for discussion, for example, the Improve^ 
ments which have been effected In plants in recent years, 
the different methods by which those Improvements have 
been obtained, and horticultural educatim, with special 
reference to the methods of training young horticulturists 
in this county and on the Continent of Europe and in 
America A ^mmlttee largely oompoaed of sdentifle men 
has been appointed tpeclatly to promote the congress and 
a scientific section of the exhibition The horticuttural 
show itieif is expected to be the largest ever held in this 
or any other country There are already 431 competHive 
classes, and many of these are of scientific Interest, but we 
must fAwVve any further remarks lor' a future occasion 
Copies of the schedule can be obtained from Hr. Edward 
White, 7 Victoria Street, Westminster 
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Mb J Gray contributes to the December n uctth f of 
Kn 4 wUdge so article on the measurement of peramr*^ 
tlon and its value as an Index of mental in 

point of fact, Mr Gray does not measure perseveration, 
but the speed at which rapid flashes of colour Just succeed 
In extinguishing flicker in various subjects He esfuyiM 
that the individual differences with which he meats ore 
due to differences in the persistence of colour sensations, 
and that ** this persistence is identical, or very ckwaly 
related, to a quality of mind which the psychologbu call 
Perseveratioo " The experimental facts which the paper 
contains are two, viz. that flicker disappears more readily 
10 women than in men, and perhaps more readily in dark- 
haired than in light-haired persons The nature of these 
differences awaits careful psychological Investigatkm 

In the Revue gdndraU de* 5 ciencst for October 15 
and 30 Prof iMarinesco, of the University of Bucharatt, 
has given an Interestliig summary of recent Investigations 
upon the anatomical locaUtatlon Of the human cerebral 
cortex, and roorp especially of the distinctive cytolo^cal 
characters of each of the multitudo of areas into which 
the pallium of the brain con now be subdivided His 
descriptions are elucidated by a series of twenfy-seven 
drawings exhibiting a wealth of Intricate detail The 
articles are essentially a digest of the work acoompUshed 
by others, and especially of the classical researches of 
Oskar and Cecille Vogt and Karl Brodmann Although 
Prof Marinesco's cItationB of the results and the ofdnions 
expressed bv other anatomists are not always exact, on 
the whole hia summary will be useful to those who are 
unable to find time to read the voluminous literature upon 
which it is based 

Thx Journal of the Quekett Microscopical Club for 
November (ser a, vol xJ , No 67} contains a cntical 
paper on the classification of the BMloid Rotifera which 
should be of great value to students of this difficult group 
The same number contains an interesting echo of the 
British Association's visit to South Africa in 1905 in the 
description, by Prof G S West, of a remarkable new 
species of Vdvox collected by Mr Rousselet in Rhodesia 
The adult colonies are about i mm. In diameter, and may 
contain more than 50,000 cells Another paper also deals 
with the microscopic freshwater fauna of Africa, being a 
contribution to the lUt of Hydrochnidse found in the East 
African lakes, by Mr Charles W Soar The material 
upon which this paper Is based was collected during the 
third Tanganyika czpeditioa conducted by Dr W A 
Cunnington 

In the CeatrolblaB /flr Mineralogie, (xeologis u 
PMontalcgie for 1906, p. 450, Dr O Abel founded a 
new genus and species of bird (AUihamorms gigamiBa) on 
two bones from the Alabama Eocene, regarded by Dr 
Lucas as the pelvis of a Zeugkxlon, these bones being 
described as coracoids of the bird Dr Lucas wkfaes to 
state that there is no doubt whatever as to the oometnoM 
of his original determination, and that the bonee In ques¬ 
tion have been mounted in their proper position in the 
Zeuglodon skeleton which is now exhibit^ In the U S 
National Museum " Alabamomis must accordingly be 
deleted from the list of fossil bird ^Bnera 

Da. F A. Lucas writes to soy that the " Open Lettar " 
of the Campfire Club on the fur-seals of the Pribllows, 
which was referred to In Natdu some months ago, oon^ 
tains several mlsstatemants, more MpeoUUy the assertion 
sttributed to the autfactfitles that unless 95 per cent, of 
the mslet were anmisUy killed the herd could not increase. 
In the Recommeiidstioos of the Advisory Board, of wUdi 
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Mr Lrucaa hu cncloted a copyi the itatement 19 that 
not tnort than 05 per cent of the throe year-old male 
•eali bp killed in any one year *' which b of course a 
very different matter Mr Lucas adds that all male fur- 
■aaU over a certain size are not killed but left to grow 
Up, and that under the rules in force for the Inst five 
>eam the number of adult mnles has steadily increnscd 
while the females have as steadily decreased and will 
doubtless continue to do so if pelagic sealing be not 
stopped 

Is a paper on nnimab in Glen Garry Forest published 
m vol VI part in , of the Transactions of the Fdinburgh 
Field NaturaUsls and Microscopical Society Mr 
bvmington Grievt states that whereas half n centur) ago 
the sea-eagle was far more numerous in Scotland thnn 
the golden eagle nt the present time precisely the oppositi 
of this IS the case Ihe golden eagle owing to the pro 
tection afforded to it by landowners is mere, ising in 
numbeis throughout the Highlands in suitable dmtrirts 
On the other han 1 the aea-oagle, which fornitrlv abounded 
on the cliffs of the west coast has netrly disapp ared 
and in the author s opimoti, in default of more cffit u nt 
protection than it at present receives will cease to breed 
In Britain within a few years Mr Grieve ih sK> of 
opinion that the wild cat is on the increase in Scotlind 
owing to the instructions issued by proprietors and factors 
for Its preservation 

In sn article on the spawn and larva of the sal im tnder 
Amblystoma jeffersontanuntp pubbshed in the Anttrifan 
haturaltti for December* Prof W H Pieisol directs 
attention to thi low vitality of many of the eggs 
Although no iccurate census has been taken it is < st m it d 
that under naturil conditions three fourths of tlu eggs 
do not live to commence gastrulabon, and the sami pro 
portion of loss occurs in spawn kept in the Hboritor> 
fhe rgg docs not die as a whole, but while some celb 
perish at an early period others develop to a cert nn ige 
only to die Uter These dead eggs imbibe wal r nid 
become larger than the rest and m the natural condition 
become infesUd with a fungus Since however thib 
fungus does not miko its appearance in spawn r ir d n 
the laboratory il is manifest that the mortility is due to 
some other cause On the other hand the spawn of the 
allied A punctafum both in the natural condition and in 
the laboratorv suffers practually no loss 

Tiip Lave Stock Journal Almanar for loii contiins the 
usual amount of valuable information regarding horses 
and pedigree stock, of all kinds for 1910 together w th a 
nuAiber of articles on subjects of current interest by 
various specialists Sir Walter Gilbey for instance dis 
cuwes the effect of the rapid uicrease of motor vehicles 
on the prices of horses, and finds that although fe^er 
horses are required in this country than was the iise ten 
years ago, yet prices in all classes are fully up to their 
old level Thii affords evidence that the supply hi9 fallen 
pan passu with the demand, and this, from a mil ury 
point of view. It a senous matter On the other hand 
the demand for shire horaes is fully maintained In 
another article Lord William Cecil directs attention to the 
value of our mountain and moorland breeds of ponies on 
account of their stamuia and hardiness, and advocates that 
Government should take Into consideration the advisability 
of bre^mg a serviceable class of horse from pony mares 
In an article on the connection between the vanous breeds 
of British cattle and the nature of the boil on which 
they are reared, Mr P McConnell revives the theory that 
Che red colour of Herefords Js connected with the red 
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rocks of their native countv Hl forgets, however, to 
add that the Sussex brerd is ilso r d Apparently he also 
believes that white park i ittl on. an ibonginally wild 
stock 

Dr Guido Sala (Mem F Ut lomhardo Sr e LetisfS* 
Classs Sc , XXI , fasc iv ) has publislied some interestldf 
observations on the cells of the ( linry ganglion In the 
human foetus of six or seven monthh tho cells are com¬ 
paratively simple they have few superficial prolongations 
(each ending m a bulbous enlargement) and a pericellular 
network is seldom present At the time of birth the cells 
and their processes are larger and six or 8t,ven months 
later loop like outgrowths of the cell begin to apptar and 
Uter become more num< rous larger and more complex 
In adults there is a compkx pericellular network of fine 
deeply staining fibriU whah compl(t<.ly envelops the cell, 
and there is often a spiral fibril round the oxone In old 
persons the cells exhibit modihrations and assume almost 
the aspect of embryonic dements and the protoplasmic 
processes of the cell are for tho inobt part, short and 
thick In the same memoirs (fasc 111) Prof Livini gives 
some notes on the divrlopment of the trachea in the chick 
In embryos of about ninety four hours inmbatioii the 
lower end of \ht trachea and the origins of the bronchi 
become narrowed and then occluded but the lumen is 
restored before the one hu idred and eighteenth hour of 
Incubation A litth Uter the greatci part of the trachea 
becomes similarly narrowed and temporarily dosed 

Auonc thirty-one forms of lithen rollected by 1 r M 
Shegolef in tht Jugjur chain (Stanovoi) Umbikeana 
catohntana ind Usnsa cavtrftc^a an. (f special interest, as 
the former has been previously reported only from Amertca 
and the litter onl> from America and India (Bulletin of 
the Imperial Academy of Sciences of St Petersburg, No 7 
1910) V caviruosa seems to bi viidely distributed in 
eastern Siberia for it is abund intly represented in 
Shegolef ■ collection 

Aiioni. ostracoda coll cted bv D Pedashenko in Ksyk 
kul IS Herpctocyprella wongolua of a new genus which 
resembles Candona and Fuiandona in th abbence of 
swimming brutlcb to the second pair of antenns, but is 
very different in manv other respects (Trot amt de la Soc 
Imp des Saturalistes dc St It h rtbourf^ vol xxix 
fasc a part 1) Other new species aie Cyprtcercus 

mongoUcas and Cytheridta ptdaschenkot 

At the annual meeting of the Lancashire and Cheshire 
Entomological Society held in 1 ivcrpool on December 19 
Mr R \ew8tend of the Liverpool School of Tropical 
Medii Ine* deliveri d hu vice presidential iddress on ^me 
Morphologital Characters of the Cienus Glossina ' He 
stated that he has made a careful eximination of the 
armature of the mates of all the hithirto described species 
of the genus Glossina and it has not onlv revealed some 
very striking morphological characters but has led to the 
discovery of three hitherto undesenbed species — Glosstna 
suhmorsitans, Newst , G hrmpalpts NeWbt and G 
fuscipss^ Newst , and the re-establishment of Bigots 
G gfossa The scheme of cl usific ition adopted is based 
entirely upon the taxonomic characterb of the male arma 
hire, which are the true and almost only natural 
anatomical elenunts that can at prespnt bo found in these 
Insects Mr Newitead has found that the species fall 
Into threa striking and distinct gioups each being 
separated by very trenchant characters The groups 
are —(i) The fusea group including the four largest 
spaciea of the genus G fusca Walker G grosm Bigot 
which have a western distribution C longipcnnis Corti, 
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and G brevtpalptSt Ncwstead (3) Thr palpalit {{roup, to 
which belong thp KpH:ie» G palpahst Rob -Dmv , G 
iachinoidest Wi&tvkood, G fuscipeSt Newstcod , and G 
palitceTOj Hlgot (j) The morn Ian j ^ronp, compnblng 
G m 0 rjttaH 5 , A\eritwood, G lubmorn/ofijr, \ew 6 tead, 
and G hngipalpts, Wiedemann Tn the^e three groups 
forms occur Khicli nre so widely different ns to lend one 
to AsHume, without taking the other external fentures into 
consideration, that they represent three distinct genera 
Certain it is that thf^se insecth Illustrate one fundamental 
principle of evolution, namely, that th<v have attained 
great development of one set of morphological rharncters, 
and havL retained others apparently of an nnceBtral type 

Thr difflcult question whether acquired characters can 
be inherited Is discussed by Dr Hugo hischer in the Issue 
of Nalurwtssenschafthche Wochenschrtft for November ao 
and the following number Examples among unicellular 
organisms arc accepted in the cases of the sporeless racf.s 
of fission fungi and the cxdourless variety of Micrococcus 
prodtgtotus , also the chromatic modiflcationtf of Osciliana 
and the physiological varieties of numerous IVcdineas and 
Ustilngmen are dted as good instances Amongst 
animals, the author notes the experiments of F Fischer 
and others, who produced nvore than transitory changes 
of colour in butterflies by subjecting the pupie to 
abnormally low temperatures, and Kammerer's results 
with salamanders In the case of flowering plants, tho 
author holds that the Alpine forms of larch and pine and 
Wettstein's seasonal forms of Euphrasia and Gentiana are 
not definite exnmplcsi but admits the races of maize pro¬ 
duced bv HI iringhem and the modified t>pc of Semper- 
vivum raised In Klebs The esientiul factor appeors to 
be a disturbance of the metabolism 

A conr of the annual report for iqoq, dealing with 
technological museums, has been published bv the Technic.al 
Education Branch of the Department of Public Instruction 
of New South Wales The report Is an excellent record of 
steady progress A considerable number of exhibits were 
added to the collections during the veir The display of 
polished marbles and building stones of New South Wales 
in the museum at Sydney has been largely added to, and 
the whole now makes a fine exhibit For comparativ* 
purposes, slabs of the principal foreign marbles have been 
displaved upon the walls in an adjoining court lu 
increase tho available knowledge of the constructive 
value of the building stones, a special collection was 
obtained from various parts of the State, and prepared 
for te^ttlng at a loo-ton machine Hre and water tests upon 
specially prepared cubes were next undertaken upon the 
sandstones, trachytes, marbles, and granites The location 
of deposits of building and ornamental stones occurring in 
the area iniluded In the Finder il capital site was deter* 
mined, und specimens of these materials procured 1 he data 
obtained, together with u sjieclallv constructed map, were 
published as an appendix to the second edition of the 
museum's work on the Building and Ornamental Stones 
of New South Wales " The public-school teachers of the 
district take ad^fpntage of the facilities offered by the museum 
in the furtherance of nature studies, 1567 specimens wore 
identified for teachers during the year, not including those 
brought to the museum by teachers and pupils, 865 speci¬ 
mens wfero supplied from duplicate collections to assist the 
teachers In the formation of school museums Specimens 
were identified and classified for a large number of schools 
througl'^t New South Wales 

Mrs M Ogilvie-Gordon continue# her studies of the 
Trlassic masses above the Grbdental, in Jyrol, in the 
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I crhandhingen der k k gfol Reiehsanstait for 
a 19 and 290) In 1908 she visited the Bo^pl^|f^Hth>n 
with Prof Kothpletz and Herr von Klebeisbeij^' and 
verified the overthrubt of Kaibl beds on DachateJH dolo¬ 
mite Neocomlan strata were found resting on Jurassic 
north and south of the Eisscespitze, these lie below the 
overthrust ihe sections of the Bod and Jagerschort 
masses show remarkable discordances due to thrusting, 
even among the Jurassic strata, and the Upper Tnasslc 
beds climb up boldly on the crests Similar overthrusting 
has been studied by the author in the Snlla and Langkofel 
area (Trans Edinburgh Gc'ological Society, 1909-10) In 
the second paper in the VerkatuUungen the discovery of 
fosslhferouB Cassian beds is recorded from under thd 
Burgstall, a port of the Schlern mass where u dolomitlc 
and contemporary facies was believed to exist The 
dolomite on this level farther west is attributed by the 
author to the occurrence of an overthrust, whereby the 
Cassian horizon is brought above a wedge of the Schlern 
dolomite, which properly should overlie it, as it is seen 
to do on the Gamsteig and the Burgstall 


The Geologfsche Rundschau (I.«elpzig Kngelmann), 
which was recently started as n journal of general goologv, 
continues on the broad lines laid down by its originating 
society Prof Steinmonn, for instance, describes and illus¬ 
trates in ports li and iii the structure of the Cordillera of 
boutE America M Semper summarises seventy papers on 
the ** Kllmaproblem der \orzcit," a labour that will surely 
rejoice his fellow-members P W agner furnishes a list 
of lay German works and papers bearing on geologiLul 
teaching in schools and on the treatment of geology so as 
to promote interest and observation His introductory 
essay of sixteen pages reminds ur that the mam object 
of the Rundachati is to bring the geological features of 
(tcrmanv and Austria to the front in public edui ition It 
Is clear from his review that there is nlreadv n healthy 
movement to draw even scholastic mineralcigv out of the 
old grooves of dr) description In part 1 h \N Meigen 
reviews recent work on thi origin of dolomite, and J J 
Sederholm discusses twentv-three papers on the pre- 
Cambnan rocks of Fcnnoscandla F Dacqu^ deals with 
the Jurassic strata formed by transgression on the 
** I^murlan continent," thot is, in the region between 
New Zealand, East Afrlia, and India In part v 
J Kocnigsberger discusses the earth *r agi, and F Pockels 
the bearing of earthquake research on the nature of the 
earth's interior It is clear that these reviews of geo¬ 

logical progress, written by specialists, make the Geo- 
logtsche Rundschau a very welcome addition In all libraries 
of a scientific character, as well as in many private 
homes 


The Geographical Pictures published by Meurs A and 
C Black for use in schools furnish selected views of 
t>plcal land features for study Twelve of these, illus¬ 
trating vorlous forms valleys, have Just been Issuetl In 
Series x os half-tone prints of selected photographs, about 
i6xia cm Notes accompany them suggesting various 
problems (or study A reference to the contoured map- 
sheet on which the feature is represented would further 
enhance their educative value ' 

Copies of the Tide Tablet issued by the Canadian 
Government for the Pacific and the eastern coasts of Canadp 
for the >car 1911 have been received For the former, 
tide tables are given for six stattons, and from these the 
tides at numerous stations can be determined The results 
given are largely based on the observations of 1909, when 
twenty recording gauges were in *simultaneous operation 
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Bntihh Columbia, bebidrt thci»<' huv^ivrr 
^ for hix yean art* availublt it Sand llendh 

ttado^ and for shortn* periodj at the others On the 
eastern coast lon^r periods are av'iil'iblc 'ind tht 1 ibtes 
for Quebec are based upon ob^rv itions e\t ndin^, ov r 
thirteen years It is (.laimed that the tables for Qu b i 
father Point Hahfix tnd St John art now suptnor to 
those of any other harbour on the Atlantic coast c f North 
\merica 

have juit r inved W iter Su|>pU Piptrs N «i 
>47 >50 >41 and a^q published b\ the Ci t I St it s 
(jeologicfll Survi) m addition to the pipeis of ih sjm 
series rtfecTtd to Istwhtrc (p aS^) fh hrst four \ ptrs 
deal with the surfarr waters of the Missouri ind 1 )vi 1 
Mississippi Basin the Orcat Bum mid California ind 
record thi tjaUr^t readings and discharge inr isur m nts 
made in igoy-fl Covering is thp> do a large ir 1 >\h r 
rainfall is alight the results 11 c interesting thiugli of 
course they extend over a short period onli an I re in 
tended to be a preliminary mvesligition River leloriti s 
ore determined bj the Price current meter ixh eh s almost 
exclusivtlv emploied by the Sur%e\ and in this ix iv r suits 
of much valu ar obtained rapidly and from a \ rv \\ d 
area The other two papers ire it of the. ctuaUt\ of ih 
surface waters of Illinois and Californii espci iliv with 
regard to th ir potability and their suitabiliti for in lus 
trial purposes 

1» the last number of the Proceedings of th R > il 
Society (vol l\x\ v \ No 57a) is in import int m moir 
bv Sir (leorgt Darwin on the tid il obs rvations mad 
during Sir Frnest ShackUon s \ntarctie e\pdl 1 of 
1907 Tht obstisctions are shown b\ Sir <ieor^ D r\\ n 
to demonstrat n tidal seiche in the Ross S a anl frmi 
Its period Darwin concludes that the s<. i estcnls f ii 
beneuh the tin it lee Uarner into the ^ntiretie loni 1 nt 
passing to thf east of the Pole and foi cl least 1 ** f 
latitude be\ond it He remarks that if th s arm of the 
sea extends across Antarctica to the Wedlell S 1 tli 
seiche would be much as the tid il observations ind i it 
It was remerked in a note in Natcrf of M i\ u on 
the expedition by 1 leul I ilchner whose pi cn s 1 is d 
on the assumption that Antarctica is divid d 111 two 
parts by a sound connecting the Ross Sea with the Wedd 11 
Sea that if the theory be eorreel some eiidenr n ts 
favour should hav be en forthcoming fre ni th t dal 
obflervations Sir (leorgL Darwin a memoir shows tint 
the tides offer striking evidence in favour of th d icet 
connection between the NVeddell and Ross Seas 

Among several useful papers m the Journil of the. 
Scottish Meteorological Society for ic>oq (recentli pub 
hshed) there is on of especial intertst bv Dr 0 \ Cars 

and Mr D MacOw m giving a brief of the m >r 

important facts connected with nttnosphenc, eleiiruiU 
Deicnptions are given of some of the earlier methods of 
detecting the phenomena and of Ixird Kelvin s w iter 
dropping apparatus which Is mcMt widely used foi 
measuring the atmospheric potential Observations show 
that« in general this factor varies with the time (thore 
being m most places a diurnal and annual variation) 
and that generally speaking it increases in proporuon to 
the distance from an extended horliontal surface if th 
distance between the points is not too great It has how 
ever, been found by balloon ascents that in fine weithcr 
It dimlmthes with height above ground, thus indicating 
that electnficition is largely confined to the lower levels 
of the atmosphere The annual variation has*^a maximum 
about mld-wmter and a minimum in summei but the 
perkids of the diurnal variation are much more complex 
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Another factor of impoitanc i^ thr ionisation of the atmo¬ 
sphere, and this is now I mg investigated more 
thoroughly A f w of the mor inteiesting of the varioiis 
theories accounting for th phennni ni of atmosph^L 
eleetneity are briefly sketch cl but so fir as known, none 
has yet been promulgited which ^u^1elently e\pl tins all 
the observed farts 

To the Renduont% I ]cciJ I nirtt of October a Dr 
India eommumrati •» m 1 iiei st 1 g t iptr on ihp cold 
period of June in ItaU Ihs cld p nod hos already 
been shown to exist over 1 larji, put of Furope and to 
be due tu the mean distribui cn cf pr ssure at that period 
But as Itdlv possesses 1 valu ible s ri s of observ itions 
nailable for the purpose th author has teken advantage 
of them to show that this cold p rol in Italy constitutes 
a real climatnlof^Kal fa trr llis tabl s show differences 
of the ten dav means of t mperature from each other 
bftw en the third decade of Mai and the first decode of 
Julv for 120 stations for th pc.r od iKt(>-ioo6 He also 
gives a map showing bv vinous shid ngs tho difference of 
temperature between th first ind sreond dccadcb of June 
for different regions Ihese do rly show that generolly 
there, IS a consideribte fill of Umperiture in the second 
decade of June that it is much ni re mirk d in I pper 
than in Lower Itily and is tons derablv influenced by 
geogrophical conflgur ition 

An interesting articl b\ Or J Ma*j iri on actmometry 
and on meteurologx at 1 n r If is publ sh d in the A one 
g^^rale ici Sriewrei of \o\ mb r i-^ fh author points 
out that in th d leimnati n of th solar cmxtint a 

difficulty arises at the outs t ir or I to the drfinil on 
the receiving surface should be theorclcilly blatk f r all 
fadiations having the prop rti s ef n integral r id itor 
Stnctly speaking this pn lim mrv pre blem has not yet 
b en solved He dts nbed th s e ill d absilut 
instrumfnts in use which in iv b d\idd into two 

groups —(1) ciloiimetnc a tn met rs which emit 1 n a 
liquid of known spec it c li it of whi h ihu b\ Tuuillet 14 
the oldest (a) those in whi h th tl etric tn r|^\ lutesmry 
to produce the same eff ct ax th solii radi iti n 14 
meaxur d to this tl iss belong th aei loneters of 
Angstrom and Fdry The Sol u Cnnmltf his adopted 
as a type Angstrom'* compensitoi pirhdiomtir Ihis 
decision IS excellent as r gards un f rin t\ ef observat ons 
but might be harmful if it dimmish d the number of 
measurements with other ipp ir itus R feren is m ide to 
the observations made by the late Dr W Mai ret ind 
others on the extreme drvness nt tini v of the Peak of 
leneriffe and on the electric ph nomena there which 

fceem to be connected with ih f rmn Ihe nuthor 

considers tho peak to be piiticuliiU fuounble for 
observations on atmospheric ph nom 11 a and their connec¬ 
tion with actinometrv also for obs rv itions of t rr stnal 
magnetism He thinks th it more attention should be 

given to obsorvatKXis of lodiacal light crepuscular ravs 
and atmospheric polansition these suLj ets ire generally 
omitted from meteorologi a! text looks becaus they are 
supposed to have no immediate connection with meteor¬ 
ology, but with this view he dxs not i^ree 

In a communication made to the Illuminating Engineer 
mg Society on December qth Prof O \V O Howo 
showed that the darkening of the glas bulbs of Osram 
lamps sometimes noticed is due to the use of a blight 
amount of copper in the leading m wireb This copper 
appears to be projec^ from the point at which the filu 
mrnt is joined to the negative leading m wiie and fornu 
on the inner surface of the bulb a distinct bhadow graph of 
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4he glosi stem and wire supports of the filament It Is 
obvious that the use of coppeff even In small quantities. In 
the lesdlng-in wires of thm lamps mutt be avoided 

Tm device of doubling a wire on itself before winding 
it into a resistance coil reduces the Inductance of the coil 
to a very small quantity, but unfortunately introduces a 
considerable capacity, which is equally undesirable if the 
coil Is to be used In alternating-current measurements 
Chaperon's method of winding the coll In sectioni, In 
oach of which successive layers are wound In opposite 
tlirectlons and the magnetic area of each layer made the 
same, reduces the capacity considerably, but the more 
recent suggestion to balance residual inductance and 
capacity has been taken up by Dr £ Orllch, of the 
Rrichsonstalt, with marked success He winds one la>er 
«f wire on a slate slab 5 by la centimetres and 3 or 4 
mllUmetrea thick with rounded edges, then places bridges 
over the edges and winds the second layer over the brldgrs 
The distance between the two layers of wire Is calculated 
ao os to make the capacity and inductance equal for fre¬ 
quencies not very high The results of the calculations are 
tabulated for resistance colls exceeding 3000 ohms, below 
which the method is not applicable 

Wb have received from Messrs J. J Griffin and Sons, 
Ltd , a new edition of ** Scientific Handicraft " The 
volume, which contains more than one thousand pages, 
forms a very comprehensive catalogue of physical 
apparatus Messrs Griffin, in addition to supplying all 
that IS most recent for advanced work In the physical 
laboratory, Include in their list apparatus which Is suit¬ 
able for many technical Industries The catalogue U also 
Issued separately In three parts, the first part dealing with 
laboratory fittings and apparatus for general i^ysics, the 
second part with' heat, light, and sound, and the third 
part with clectrldtv ond magnetism The book Is well 
Illustrated, and is furnished nt the end with tablet of 
ph>slcal constants It will no doubt find a jdace in all 
physical laboratories as a bemk of reference 

In a paper on the winning of coastal lands In Holland, 
read by Mr A E Carey before the Institution of Civil 
Engineers on December ao, some Interesting facts were 
given with reference to the gradual reclamation of the 
Dutch lowlands from the sea The principal reclamations, 
which havo so largely altered the map of Holland, were 
described, portlcularly that of the Lake of Haarlem, the 
first reclamation of which was earned out between the 
years 1440 and 1648 The so-called lake consisted of a 
vast swamp The final works of reclamation were 
carried out by the State in 1840 Several of the breaches 
p the sand dunes on the North Soa coast appear to repre¬ 
sent former embouchures of the River Rhine The level 
of Amsterdam Pell, worked to by the Dutch engineers, 
differs onlv by about 1 foot from the level of the O^nance 
datum Some Interesting facts ascertained In connection 
with the borings for the water supply of the City of 
Amsterdam ware dted to show the delicate balance in 
water pressure which exists In the substrata of the Dutch 
fen lands The gradual Weakening of the natural protec¬ 
tion afforded by the sand dunes was referred to, and some 
Interesluif evidence was brought forward to show how 
great the alterations In ths position and magnitude of the 
dunes have been Changes In location of the eand dunes 
are arfV^ted by the planting of grasses, on the faces of the 
(HkKS, gfid the protection of them on the land side fay 
the planting of various kinds of trees The controversy 
proo^ng in Holland as to the best procedure in carrying 
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out the project for the reclamation of the 
which Involves the reclamation of 1,300,000 acraSi Was 
mentioned Briefly, the alternative schemes art to 
close the inland sea by a reclamation dam running from 
Wieringen to the coast of Friesland, near naam« thus 
shutting out the North Sea from the area to the south, 
the reclamation works being effected at leisure In the lake 
which would then be formed behind the dam; (s) to carry 
out the series of smaller reclamations before the dosing 
of the entire sea 

Tiir report of the Clifton College Scientific Society for 
the year 1909-10 has been received We are glad to find 
that useful praLllLal work continues to bo done In the 
various sections into which the society Is divided An 
Interesting senes of notes on the blr^ of the Clifton 
neighbourhood, arranged chronological!), is published with 
the report 


OVR ASTRONOMICAL COLVMN. 

Tni Spictbuu op tub AmiCA NiBULA.^In a paper 
published in tho 5 ftsMngfb«rirkf« dsf Htidtlhefget 
AkttdemU det WUsenschafUn (1910, No. ay) Dr Max 
Wolf discusses spectrograms of the America nebula taken 
during October The spectra were j^Otographed with the 
Zeiss spectrograph, having two U -V pnsms, attached to 
the Heidelberg reflector 

Referring the emission lines of the nebula spectrum to 
several Fraunhofer lines occurring in the stellar spectra 
shown on the same plate, Dr finds for the former 

the foflowli^ wave-lengths —434, 4»» 389* 383* 373i 

and 343 Of these the chief lines occur at 4io*a (41a), 
383 7i 37a 7i 344*8 mm, the line at X 373 being by far 
the brightest 

Tub Movxurnts of Certain Stars, in Space, Compared 
WITH THAT OP TUB SuN —^At an extract from the November 
BuUitm AstroHotHtgue we have received a paper In which 
Dr P Stroobant shows that the sun is probably a unit 
In a stream of stars moving through space In the same 
directiofl with a common velocity Am a primary index he 
takes those stars of which the movements, relative to the 
sun, arc small, and then reduces their movements to a 
oomiuon plane 

The result is certainly striking, for Dr Stroobant shows 
that the seven stors a Casslopelm, fi Persei, a Persel, 
a Soorplonls, y CygnI, • Pegasl, and a Pegnsi are all 
travelling towards a polar area of only 14" radius, with 
velocities ranging between 11 and aa km towards the 
centre of this area the sun is nKwlng at a rale of 19-4 km 
The probabllltv thot of the 105 stars brighter than magni¬ 
tude a 5 seven should, accidentally, shows this common 
motion, is very small, but It must be borne In mind that 
the data on which the result Is based are, especially In 
the case of porallux, open to corrections 

Dr Stroobant suggests that, with the accumulation of 
further, more trustworthy, dat^ other stars may be found 
to belong to tho same stream, and he cites y Pegasl, 
y Persel, C Geminorum, m Hydra, t Leonis, 1} Leonis, 
if Ursa Majoris, 17 Virginia, y Aqullie, a Pavonls, and 
9 Pegasl as stars having small proper motions, and of 
which the radial velocity relative to the sun ere also 
small 

Th* Itauan OatBEVATORiu —In the Rfvfila df Aitro^ 
nomia (Turin) a serlet of articles Is appearing describing 
in detail the various Italian observatories la No zo 
Signor C H Lovlselmi gives an ibxcellent deKrlptioo of 
the o beenr a tory of the Roman College The account gives 
the history of the observabMy, describes the buildings and 
Instruments, and gives sb^ accounts of the various 
observers, It Is Illustrated with photographs of the build¬ 
ings and portraits of Vico, Secchi, Ferrari, and Tacchbil- 

AaraoNOHY at thb BKoeaxu EBtauTiOH —An interest¬ 
ing account of the as tr onomical exhibits at the Bruseets 
Eadiibltion Is given by Dr Sttoobant In the BuUrgH M 
U S^ciM msftoncmiqu* ds Frwicf, and now publiibed at- 
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bfochuta. Photographs of the exhib&ti from 
Hgiw 4 p Mount Wilson, Hddotbcrg, end other observa- 
toriao show that astronomy was fairly well represented at 
the eochlhltion 

TkaOIno TUI SoLAi Corona in Lunar Obsirvations ^ 
In the Deoember number of the BtdUim de la SocUti 
mMtfoncmiqug de Franca M Em Touchet makes the 
Intereatlng suggestion that observers may be able to trace 
the radiations of the solar corona in observations of the 
tnoOik The note was submitted to the Acaddmie des 
Sciences in 1906, but did not appear in the Compiet 
rendmi, and even now M Desiandres considers the difficul¬ 
ties of realisation are about equal to those surrounding the 
photography of the corona In full sunlight 

The suggestion is that when the sun rises on the moon, 
the lunar surface, owing to the absence of atmosphere, 
would first be illumlnatra by fairly strong coronal light, 
then by the chromospheric radiations, arm lastly by the 
phototphere With the observer's spectroscope slit 
delicately adjusted on the position of lunar strip lighted 
by the corona, one might possibly And, In addition to the 
ordinary lunar spectrum, a narrow sp^rum composed of 


AMERICAN HYDROGRAPHY^ 

Arst impression which one gains in turning ove#- 
^ the pages of these seven reports is that, if genhir 
bei as 1 ^ Johnson asserted, an infinite capadcy for 
taidng paint, then the compilers of these statistical record! 
possess that attribute In a very high degree. One turn! 
over page after page of systematically prepared data, un* 
questionably the outcome of innumerabu observatioai 
vraich have been carefully and religiously made throu^ 
long periods of time, and one cannot but admire m 

K uent, painstaking zeal of these sclentlAc workers who 
ve concentrated their energies on this special Aeld of 
enterpnse, in the service of their country, for the develop¬ 
ment of its resources and the expansion of Its commerce 
The work Is earned on under the auspices of the Geo¬ 
logical Survey of the United States, and this relatlanihip 
of hydrograpny to geology calls to mind the proud reply 
of the " %arabee " to the Poet at the Breakfast Table 
" I am often spoken of as a Coleopterlst," he said, *' but 
I have no right to so comprehensive a name The genus 
Scarobmus is what I have chieAy conAned myself to, am! 
ought to have studied exclusively The beetle proper are 
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that of the earth-light and the corona M Touchet realises 
that the difficulties are enormous, but suggests that, with 
a clear atmosphere, Urge dispersion, andthe large aper¬ 
tures now available at Mount Wilson, for example, they 
might not prove insuperable 

ANmML PuBUCAtioMi —The '* Companion to the 
Obaervatory," published by Messrs. Taylor and Francis at 
u 6d«, contains the usual features, and should be secured 
by eva^ astronomicdl student actually engaged In making 
observations The Increase In the number of variable 
■tars makes the publication of the complete list impossible 
As the compilers of the *' Anntialre du Bureau des Longi¬ 
tudes have discontinued the computation of the vsriable- 
etar epb emeri dcs, the etfltors of the Companion " can no 
longer upon that source of information 

H. FUmmarton^f Annuaire Astronomique *’ also 
fbUowa Its usual form, and U a most useful work of refer¬ 
ence to all interested in the popuUrUation of astronomy 
Its review of the past srear’s astronooiy and meteorolc^ 
b elao useful, whlk the special articles therein comprised 
Rie very interesting, among them we might menHon 
QOtfcee on Halley's comet and tin Paris Aoods of 19x0 
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quite enough for the bbour of one man’s life Call me 
a Scorabedst if you will If 1 can prove myself worthy 
of that name, my highest ambition will be more than 
satJsAed " 

Thia IS the true sclentlAc spirit the concentration of 
thought and entfgy on one special branch of study to the 
exohislon of even cognate interests, the ratlcnt accumu¬ 
lation of facts and data, and their careful analysis and 
tabubtion, within a purview sufficiently restricted for the 
capacltv of the individual investigator—by these means 
alone is the practical knowledge of the world Increased 
and Its avenues of progress extended 

In order to appr^ate the full utlbty of these records 
It b essential to recall the fact that the development of 
water-power in every civilised country is rapidly becoming 
an economic necessity With tho steady depletion of coal, 
lumber, oU, and natural supplies of fuel there arises a 
c o rre s ponding need for the exploitation of other sources 

> Stirlscs Water Supply of th« Unlcvd Sutea, lovr-S Dulktlas prmnd 
andf thtasnarsi d b veOBoof M O Lalffaton. vu., Pspor No. 041, Nonh 
Atlsndc CoBit, No. aai, Ohio Rim Basin , No 044, bL Lawianca Rmr 
Baala, Na 049, Upptr Slkdaipa and Hudson Bay Basins, No 148,. 
WtttamQeirofMarito, No. aidcohindp Rim Badn, No. ass, North 
(WaaUnctOD US. Gaotoglcnl Survey, ipta) 
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of cnrrgy availablo for and adaptable to manufacturing 
piirpu«es Among these water-power stands pre-emlnentt 
eapKially since the introduction of electr]clt>, which has 
provided un easy and convenient means for the trans¬ 
mission of its energy fhen, In regard to flood preven¬ 
tion, domestic water suppt>, irrigation, and land reclama¬ 
tion there are obvious grounds for regarding the study of 
periodic flow In rivers and streams as a consideration of 
the highest importance The damage arising from floods 
In the United States exceeds a hundred million dollars 
annually, and more than 70 million acres of the richest 
land art rendered praUically worthless by reason of pre¬ 
vailing conditions of overflow and swamp Amelioration 
of these nntural defects cun only be brought about by the 
collection of trustworthy data and u careful and thorough 
study of all the circumstances attending the phenomena in 
question 

Records of stream flow necessarily call for frequent and 
prolonged observation They must embrace all stages and 
cover, if possible, the absolute maximum and the absolute 
minimum of discharge This involves, in most coses, a 
period of at least five or ten >ear8, and in some Instances 
twenty years or more It is regrettable that the com¬ 
pilers of thov volumes have had to avow that a number 
of their records arc of insufficient duration, owing to 
unforeseen reduction in grants and th( consequent 
abandonment of certain gauging stations Ihe national 
exchequer is surely not so impoverished as to be under 
the necessity oC exercising retrenchment In regard to so 
important a branch of the public service 

1 hrro methods of stream-flow measurement have been 
adupttd by the Hjdrographlral Departinrnt, according to 
the liMral physical ronditions, the di'^ree of accuracy 
desired, the funds available, and the length of time devoted 
to ohstrvation 

TKl hrst, most theoretical, and least used method is 
that of meisurlng the slope and cross-section of a stream, 
and then using the Kuttcr expansion of Chez>'B fonnula 
Owing to the dilliculty of obtaining accurate datn, and 
more particularly to the uncertainty attaching to the 
coefficients in the formuh, results obtained by this method 
can only be regarded as approximately correct 

The second method is that of measuring ihe discharges 
o\er dims and weirs Here the problem is complicated 
hs van Hi ions m prohle and crest, by leakages through 
the dams, backwater at high stages, log and ite obstruc¬ 
tions, ind local diversions of witer for powir purposes 
On this Hciount compar iti\cly few stations are main¬ 
tained 'll weirs and dams 

The vvstein chiefly employed is that of measuring the 
velocity of the current, principally b> the IVici current 
met! r. rarely by means of free floats, and, at the same 
time, determining bv a sene^i of ordinates from a datum 
line the cross-sectional are i of the stream 

The following comments on the relative merits of the 
systems are interesting 

“ PrHLticQlIy nil discharge measurements m ide under 
fair conditions are well within s pvr cent of the true 
discharge at the time of observation Inasmuch os the 
errors of nu ter measurtments nre largely tompensuting, 
the mean rating cune ishtn well defined, is much more 
accurate thin the individual niPHsurements Numerous 
texts and experiments ha\o been made to teat the accuracy 
of current-meter work Thfsp show that it compares very 
favourably with the results from standard weirs, and, 
owing to Simplicity of methods, uxuallv gives results that 
are much more reliable thin those from stations at dams, 
where uncertainty regarding the coefficient and compll- 
cutt-d londitions of flow prevail ** 

ITien there is, of course, the human clement and the 

f ersonHl factor which enters Into nil experimental work 
t is interesting to know that, "with relatively few excep¬ 
tions, the observers perform their work Jionrstly " Y»t 
even honellK of purpose cannot eliminate every element 
of error, mough the effect of numerous readings Is 
obviously to ^ minimise any Inadvertent inexactitudes 
Individualism counts for something, too, but, on the 
whole, errors arising from these and other causes become 
Bclf-compensatlng ami virtually negligible 

Merely tr enumerate all the river jiaslns cx>mpnsrKl 
wlthm the parvlew of the Hydrographical Survey would 
Involve more space than can be spared for the purpose 
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From the noble Mississippi, with its drainage grea lOf 
1,340,000 square miles, Including wholly, ot In port, thirty 
States, besides a small portion <n tl^ dominion of Canada, 
down to the modest SlleU, with its length of 50 imla 
and Its basin of 330 square miles, there are measured 
and described all sorts and conditions of streams with 
names as musical as Menonimee and Wapslpinloon, os 
dissonant as Umpmia and Puyallup, prosaic as Muddy and 
fantastic as Devira llic whole area of the country is 
to be covered by a dozen bulletins, of whic^ the present 
seven form part B C 


PALAEONTOLOGICAL PAPERS. 

troublesome question of fucolds has exercised Mr 
■*“ Otto M Reis (" Zur bucoidenfroge," J^rh kk 
geol Reichsanstalt, 13d llx , published 1910, p 615), an 
author well known for his researches on ruin-marble and 
cone-in-cone He accepts un organic origin for the fucolds 
collected by him in the northern Apennines and the Alps, 
and points out that the cl ly, which might be regaroed 
as a mere infilling of a worm-tube, is in some cases so 
arranged as to form a true wall to the tube Tho 
granulations on the surface of many fucolds may be re¬ 
garded as due to cla>-lumps used In the construction of 
the worm-tube Tertbelta figulus is cited (p 638) as an 
example of a worm that kneads up line clay into bncks, 
as It were, which it places from its mouth on to the grow¬ 
ing margin of its tube The author expects criticism, 
since he sets aside the algal theory of the origin of fucoids 
in the Flysch, and ascribes the structures to boring and 
tubicolous worms 

Mr W Vredenburg (Records, Geol Survey of Indio, 
vol xxxVi , iqoH, p 341) has described certain ** pseudo- 
fucoids of eastern Baluchistan as casts of worm-burrows 
and tracks of marine organisms, here following the work 
of Nathorst 

Mr M D Zahssk> records (Buff Acad imp Sci Si 
PJ}ersbourg, No (>, iqio) in a brief Fnglish paper the 
dlsoovexy of coal-balU in the Carboniferous of the Doneti 
basin, containing well-preserved plants, from the study of 
which much mnv be ixpiitpd Their mode of occurrence 
precisely resembles that of the Fnglish examples studied 
by Williamson 

Mr \ redenburg (Rcc Geol Surv India, vol xxxvi , 
p i^i) describes spteii k of Orbitoides from the upper part 
of the Upper Cretaceous of Indio, including megnsphcHc 
and microspheric forms As usual, this author Interest¬ 
ingly coniiCHts hia ^Nil'contokjglcui weirk with zonal con¬ 
siderations and with questions of Indian stratigraphy, 
which hue occupy twenty-five pages of the paper 

The Important mnnusiript work on dendroia graptolites, 
left by Dr R (iuHpv, has been revised and issued bv 
Mr K S ifaxslcr (Bull 65, U S National Museum, 
iqog) The forms d< scribed, including many species of 
Dictyonema, are from the Niugaran j^lddle Gotlandian) 
Dolomites of Hamilton, Ontario With one or two excep¬ 
tions, like the Inoijuhs on p 48, the figures of these 
difficult fossils Hft hinited to the forms of the rhnbdo- 
somes 

Proceeding to ttioIIuhch, Dr A Schmidt has examined 
the Anthrncosiid'e of thi Upper Carboniferous beds of 
Mkhrisch-Ostrau t/ofirb k k geol Kefcfizanztaft, Bd 
llx , published in iqio, p 731) The forms illustrated hnvo 
naturally an interest for English geologists, and the paper 
both supports and supplements the work of Dr Whf*eIton 
Hind Dr Schmidt points out the gcnerel tendency 
towards n uniform tipe of shell among the later members 
of this fresh-wliter group while the animals very prob¬ 
ably remained quite distinct The reduction of hinge- 
teeth seems related to prolonged fresh-water conditions 
The author doubts if the fresh-water shafls of the Mesozoic 
era had fresh-wnter Pal eozoic ancestors, since the Permian 
forms hud alrendv proceeded far towards uniformity of 
type, and proliablv altogether pass^ away However, a 
mollusc described bv Mr L J Wills In n paper on the 
Ketiper of WorceHtershire, to be quoted later, seems 
possibly a survival of Naiadites, In the same volume of 
this jArbueh (p 407, published In iqoo) Dr A Till con¬ 
tinues his work on the jaw^s of foesU c^alopods Jn tho 
absence of any guide to their correlation, these objects are 
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cKitfed under th^ fienua Hadrochellui, and are die- 
tiumlohed. by nutneroua nedflc name* 

Mr G C, Crick deocnbei a new genua and spedea of 
dlbranchlate cephatopod, B€hmnocamax howeri, irom the 
Lower* Chalk CTotternhoe Stone) of Lincolnahire (Proc 
Geol. Aaaoc , voL aal . 1910, p 360) Belemnocamax 
memblea Actinocamax generally, but has a broad ventral 
furrow, and flne longitMinal atriao near the point of the 
guard. 

Dr A Till {Verhandl k fc geol Reiehsanstalt, 1909, 
p. 194) eatobllahes a new genua, villanla, for an ammonite 
allied to Perlaphlnctea, found in on Oxfordian honion at 
Vllldny, in Hungary 

Mr T D A Coocerell oontlnuea hia itudiea of Tertiary 
Iniecta ( 4 m Journ Scl , vol xxvil . 1909, p 381), intro¬ 
ducing three new genera, and Mr H F Wicknom (ibid , 
vol* xxix , 1910, p 47) oorapllmenU him by describing 
Calosoma coekereUtr among other fossil Col^ptera from 
the Florlaaant (Ollg^ene) cfipoalta of Colorado 
Mr L J Wills (Proc Geol Assoc , vol xxi , 1910, 
p 30a), in a paper on the fossiliferous ].ower Keuper rocks 
of Worcestershire, describes In considerable dttail three 
species of Mesophonus, a new scorpion, fragmental re¬ 
mains of whirh occur abundantly at Brornngroxe 
Numerous photographs of these remains are given, hs well 
□s of the plants from the same strata 
Mr Rashford Dean’s studies on fossil fishes (sharks, 
chlmaeroldi, and arthrodlres) forms part v of the ninth 
volume of the Memoirs of the American Musluiii of 
Natural History (1909) The memoir is flnelv illustrated, 
and deals muinly with the cladoselachians of the LX vnnian 
period, which are viewed, in agreement with the opinion 
of Dr A S Woodward, as primitive sharks The author 
regards them os nearer the earliest ilsh-type than are the 
acanthodians of the Upper Silurian epoch (p 347) Photo¬ 
graphs and descriptions of mounted skulU of Dinichthys 
and Tltanichthys are also given 
The distribution of the Delnosaurla In time and through 
geo^aphical areas la the subject of a memoir by Mr 
K S Lull (Am Joum Sci , vol xxlx , 1910, p 1) As 
the result of a wide range of rending, the author has 
drawn up distributional tables, and maps illustrating the 
probable routes of migration The maps furnished by 
De Lapparent for various Mesozoic periods ore found to 
supply the necessary bridges between existing lands In 
which ckinosaurian remains have been found Incident¬ 
ally, several suggestive remarks arc made On p 5 
bipedal movement is associated with the necpHsity for 
rapidly traversing lands increasing In aridit> The 
bi^al lizards of the present day occur in semi>urid areas 
Tne carnivorous and bipedal (ieinosours, the Theropodu, 
are the most widely distnbuted, and appear to ha\e 
followed any other forms that furnished them with food 
The armoured and herbivorous Orthopoda art regarded as 
originating with Scelldosaurus of \he Knglish Lias, and 
as having become sluggish and quadrupedal in the course 
of time, when their heavy armour rendered them impreg¬ 
nable (p ]i) At this period, Including the ep^nhs when 
PolaconthuB und Tneeratops flourished, vegetation nnd 
water seem to hove been abundant Ihe mvsters of the 
extinction of the delnosaurs is not lightened bv the pass¬ 
ing reference to geographical conditions on p 37 
Mr Harold Brodrlck (Proc T^lverpool Geol Soc , \oI 
X , part V , 19091 p 327) describes and figures footprints, 
doubtless deinosaunan, found by him In the Inftnor Oolite 
at Saltwlck, south of Whitby It would be ver\ interest¬ 
ing to know if the zone also contains marine fossils, In 
view of Mr Lull’s comparison of aquatic deinosiurs nnd 
hippopotamuses, the latter having been seen to move from 
estuary to estuary through sen-water 
Mr A Zdarsky contributes a memoir on the Miocene 
Mammalia of Leoben, in S^a, to the Jahrhwh der k 
geologitcheH Reichsanetalt, Bd lix , 1909, p 245 ITiesc 
occur In a terrestrial sandstone above clay and brown 
coal, the last-named stratum resting on Pabcozolc slates 
Various rhinoceroses and Suidae occur Among the latter, 
the author places a new genus and species, Acnorhocftt# 
Isobcfufs (p afi4)i represented by part of a mandible and 
a: row of teeth from the upper jaw Mastq^on and Deino- 
therium ore both present, and the deposit appears (p 387) 
to be of Middle Miocene aige 

Mr Franz Tquta, in the same Journal (Bd lix , 1910, 
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p. 575), records the results of an Investigation of a pre* 

f laclm or Interglaual bone-deposit near Kronstadt, in 
rknsylvania The mammalian remains collected from 
this In recent years have become somewhat scattered, 
but the author has examined most of them, and especially 
describes the teeth of a new form, Rhinoceros kron* 
stadUnsis (p 580) Among the bones of Cervus there » 
• ^hala^e that suggests the presence of the giant deer 

StituH^heriehU vom naturhistonsclun Verein der 
kreussiechen Hheinlande und WestfoUns for 1908 (pub¬ 
lished In 1909) contains numerous abstracts of papers read 
before Its component societies Dr Elbert described at 
Milnster (Section C, p 51) hU expedition to Java in search 
of the predecessors of the human race It may be well 
to recall that he found traces of hearths in deposits that 
showed the existence of man side bv side with Stegodon 
He betloves that prlmsval man entered Java with the 
Siwalik fauna at the close of Cainozolc tunes, and that 
Pithecanthropus was entombed during a cold ** diluvial " 
epoch, when floods were caused by the action of lavas on 
the snows The tvldeni'e for this colder epoch is furnished 
by the fossil plants of the Kcndong beds, which represent 
species that now live at much higher elevations Dr 
Elbert considers that Pi theca nth ropuM was forced to re¬ 
treat before primreval man, while land-connection was 
still open with Cclebrs, and that various pigmy races may 
have descended from this genus 
Without entering seriously on tlic literature of primitive 
man as a branch of pnimontologv, we may perhaps direct 
attention to the spinted di scnption by the late Com¬ 
mandant Moinrd of the pn historic drawings of animals 
in the cave of Niaux, m An^e (Spelunra, tome vii , p 3), 
and to Dr Florentino \meghinu*s illustraUd account, 
previously promised, of stone implements found near Mar 
del Plata The latter paper (dNa/ci del Museo Nactonal 
de Buenos Atres, tomo xx April 33, p 189) maintains 
that the pebbles with chipped ends are in some ways more 
primitive than eoliths, and attributes them to Homo 
^mpootu of the Tertiarv era G A J C 


A MONOGRAPH OF IHE JELLYhlSHES.^ 

A ny attempt to arrange the Medusas of the world la 
a natural and convenient zoological system Is beset 
with so many exceptional difllculties that the author of 
this very fine monograph must at least be congratulated 
on the courage he nos shown and the patience he hat 
exhibited In preparing and publishing his work 

Since Haeckel wrote his famous “ System der Medusen 
in 1879 there has been no other standard monograph on 
the group for systematic zoologists to consult, and the 
need for a comprehensive revision of hii classihcation has 
been acutely felt In many cases the forms which Haeckel 
deMrlbcd as distinct genera havi proved, m the light of 
more modern research, to be but stages in the develop¬ 
ment of one genus, many new genen and species have 
been doscribed, and our knowMge of the life-history, 
anatomy, and physiology of mnnv of the old species has 
been very widely extended To bnng together the results 
of all these investigations Into one great monograph, to 
criticise, nnd to rearrange the genera, is the task which 
Mr Mayer has attempt^, and, it may be sold, with no 
■mall measure of success 

The priniipal difficultv in the svstematic arrangement 
end nomenclature of the Medusae arises from tho fact that 
In some ruses, but not In all, the free-swimming, bell-llko 
und sexually mature organism represents onlv n stage in 
the life-history of an Individual, or the detached sexual 
organ of an Individual which has an xltogcther different 
form, and there are many examples of the sedentary or 
hydroid stage of a sperms being known by one generic 
name and the free-iwimming or medusoid stage by 
another It may hove been an ideal of the earlier writers, 
which they •hemselves could not hope to attain, that 
ultimately the sum total «f the Iife-history of a 
tpecles would be united under one generic nnd one sperinc 
name But this ideal appears to be in these days not only 

> ** UedofB cf Uw •World* By Alfrrtl Oold»borou*h Msw sVoli. 
Vol T, pp. iv+avo+KV \oI M, W i»+i 3 i- 4 ‘ 8 +*v Vol ill pp. iv-f 
499 - 73 S* (CsTMina Iwiliiciaa of Washington, 1910 .) 
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more remotOp but even impoetlble to reach Aa the author 
pointi out, «uch dinlmluir hv^idi aa 53mcor7ne and 
stBundium ^ve riie to dmllar meduasB of the geoua 
Saraia, and on the other hand the dlMimilar meduue 



FiO 1 /MW«ni/a, one of the Tnchymediiue 


Bougainvilha (formerly known ai Hlppocrcne or Margcha) 
And Nemopali are produced by gemmation from closely re¬ 
lated Bpcciea of the hydroid genua Bougainvilha An 
Attempt, therefore, to construct a ayatem under which the 


aent ealits For the pr eaeft t, then, we may agree Witt 
author that the nomenclature of the medmia and llm 
nomenclature of the hydrolda muat be, fn the mejorlty of 
caaea, kept diatlnct, but at the aame tlsns regret may be 
expreaaed that he haa hot aet forth hla views or the diisslfl- 
cation of theae Covlenteratea in aome tabular form with 
families of the hydrolda and meduaotds arranged In 
parallel columni Such a table would neoeaaarily be iiK 

complete and subject to several exceptions In detail, but It 
would be extremely useful to those who are Intemted In 
the Hydromedusa as a whole and of great asaiatanee to 
naturalists who are endeavouring to work out thdr life- 
hlatories Surh a table haa recently been drawn up by 
Stechow In a work on the Hydrolda of Japan, which was 
published, unfortunately, too late to 1 m revlewwl hi 
Mayer's memoir A cx>mparlBon of a table by May^, had 
he constructed one, from the meduaoid point of vhw wkh 
that of Stechow from the hydroid point of view, would 
have given us a very Instructive review of the classification 
of the Hydromeduss aa a whole 

But it aoema somewhat ungracious to begin a notice of 
work that is rharartenaed by so many excellent features 
by complaining about an omission 

The first point that will strike the ordinary zoologist, 
who la not a specialist In any one group, as a very 
welcome and Important novelty In monographs on 
aystenrutlc zoology, is the inclusion in the text of a state¬ 
ment concerning all the Important contributions to our 
knowledge of embryology, cytology, and phvsiology of the 
subject group This is not a aork that i an be set aside 
as a systematic treatise, of value onK when it Is required 
for the identification of a species, but it is one that can 
and sboptd be consulted by all those who are Interested 
in the niprphologi of the group Special attention may be 
directed to the excellont ncrounts, given in various places 
in the text, of the physiology of the rhythmic contractions 
of the bell, and the lurid statement concerning the rocent 
researches by Stsrhelkanowzeff on the extraordinary 
developmental process in Cunlna desinbed by Metsrhnikon 
as ** sporogony ", but there are many others to relieve the 
tedium that is inbepamble from a tieries of purely 
systematic descriptions 

In dealing with the two genera Ctenarh of Haeckel and 
H>^roctena of Dawydoff, which have been supposed to 
connect the true Coelenterates with the Ctenophora, the 
author takes the perfoctlv sound position that the re¬ 
semblances relied upon Indicate no true genetic relation¬ 
ships between the two classes, but he Inddentally directs 
attention to an interesting obs^ation of Woltereck's that 
in the larva of Solmunclella and In the actlnula larva of 
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Aime of tSe hydroid stage would supersede the name of the Tubularia there Is an apical pole-^latu of dilated ecto- 

medusa sUge, or vice vend, even if It were confindl to dermal cells This does not constitute an aboral eena^ 

ahoee species of which the llffrhlstory ls*known, would lead organ on such an elaborate scale as that described In 

<0 a state of confusion even worse than that which at pre- Hydroctena, but k Indicates, a*- least, that this organ li 
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fkot a sigp of Ctooopbore affinities Ai in 

d)viiloS# of tho Coalaittorata, the determination of 
true or natural spetiflc distinctions in Medusn from (alMi 
or acCitotal dloereaces Is eatremely difficult A great 
riaany species have been described from the more or less 
dlSDorted Bitd contracted ipeamens that ore sent to 
systematic zoologists by the ooUectorSf and it Is very prob¬ 
able that many of the folds and wrinkles, and even the 
warts and tubercle, that are relied upon for separating 
spedes are due to post-mortem changes Mr Majer deals 
with this problem with sound Judgment The ivork of 
previous authors la carefully considered and tabulated, so 
that the reader may form his own Judgment in each case 
If ho wishes to do so, but bis own oj^nion, based on a 
wide aapeflence of living and preserved material, is clearly 
expressed Thus, of the genus Ptlagla, no fewer than four¬ 
teen species have been described, of which six are from 
the Atlantic Ocean ** All otf the Atlantic species,** he 
says, " are closely related one to another, uiid future 
researches may demonstrate that they are only geo¬ 
graphical races " 

It would be difficult to express adequately our admira¬ 
tion of the seventy-six coloured plntes with which this 
monograph Is Illustrated As regards dclicin) of treat¬ 
ment and accurac) in detail, they mi) be regarded us the 
best senes of zoological plates that have bwi published 
for many years In addition to the plates, then, are more 
than four hundred text illustrations In black and white 
The majority of these are copied from the works of other 
authw, but thtro 'ire several, such as the two speumens 
we repi^uce, that have not been previously published 

Important changes In well-known generic names arc not 
so common as in some other recent memoirs, but there 
are some which many students of the group will notice 
with regret Thus the familiar genus LIzzia becomes 
merged in Rathkea, Coirnitls beiges Llnvlllea The 
generic name Turns, having been used by Humphrey In 
1797 for a mollusc, is regarded as preoccupied, and this 
genus of Medusea bccoiirii» Clavula As examples of 
changes in spelling, we may refer to the genus Irene, 
which becomes Firenc, and Aurelia, which becomes Aurellia 
But the most deplorable proposal in this respect is that 
the name Crasp^acusta snould be used In place of 
Limnocodium it is clear from the text that the author 
has made this change with regret, since he realises the 
great Inconvenience that must be caused by the substitu¬ 
tion of a name that has been used only once, and in a 
preliminary note, for a name that has been used con¬ 
sistently by all authors, Including the writer of the pre¬ 
liminary note, ever since That the change has been made 
Is due to the mandate of the International Commission on 
Zoological Nomenclature, who atated that the usage of the 
name Limnocodium would be ** in contravention of the 
provisions of the Cx>de" No better example could be 
found to show the pressing need of some revision of the 
Code Wo cannot close this notice without again express¬ 
ing our thanks to Mr Mayer for his most magnificent and 
serviceable memoir Tt is really a great work, and will 
mark a great step of progress In the literature of the 
subject 


MEASURES OF SOLAR PARALLAX^ 
'T'HE particular value of solar parallax derived from the 
^ discussion of any one set of measures is of smaller 
consequence than the manner In which the result has been 
achieved. The Interest In the problem has shifted fn Its 
present position, the knowledge of the distance of the 
sun from the earth Is less Important than the examination 
and dlmlnatlon of the causes that affect the accuracy of 
tiu measured coordinates obtained from a series of plates 
Viewed in this light. Prof Perrlne's paper is of gi^t 
value, for It puts us In possession of an Independent die- 
cusolon of material that has already been submitted to the 
most careful scrutiny 

W* have presented to our examination a numerical 
eadmate of the different constructiona that expert know- 
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ledge con place upon the same auasures Mr Hlnka, In 
hla elaborate discussion of thu solar parallax from photo¬ 
graphic observations of Lros, poLnt^ out some discre¬ 
pancies In the ] Itk results, which he thought required 
further examination Among others, he suggested tbau- 
some of the comparison stars were too distant from the 
axis of colUmatlon Apparently this critiasin was justi¬ 
fied, and Prof Perrme has employed in his reductions only 
those star images whiUi were uccuralely circular A 
second suggestion, that an error was introduced by the 
eccentric position of hros with reference to the sturs off 
comparison, Is not accepted This want of symmetry arose 
from the plan of choosing the same stars for the morning, 
and evening observations, a scheme which possesses 
i^vlous advantages, but in a plate taken with Eros 
always in the centre, the motion of the planet will carry 
It nearer to, or away from, the more outlying members 
of the group of stars selected for measurement The 
motion of Eros in the interval was about 8'-io', and in a 
field the available diameter of which is small the distor¬ 
tion of the image might outweigh the evident theoretical 


lo test this point Prof Porrine has made two solu¬ 
tions, according to the htars w lected, and can find no 
evidence of systematic error Another attempt to explain 
the observed discrepancy, more of the nature of a sugges¬ 
tion than a critic ism. was made to depend upon th^ 
generaliy small magnitude of the comparison stars Wim 
a large aperture and the neccssiiy of restricting the 
there will be a tendency to use fainter stars than In other 
observatories employing the ordinary photo-refracting, 
lolescmpe As a rule, the stars selected at Lick have been 
fainter than the planet Prof Pernne docs not specificity 
dlacuss the effect of magnitude, and there is the leis 
necessity, since the value of the solar parallax he obtains 
does not show any anomalous deviation from the final 
value adopted by Mr Hlnks 
The difference of computational results is a point ol 
gfeaP Interest The final value of solar parallax derived: 
from the toul mass of measures at the command jf Mr 
Hlnks Is 8807*, while the some authority obtained from 
the Lick measures alone 8-815' the same data 

Prof Perrine derives from his own measures 88067 • 
identically Mr Hinks's result The problem for soluti^ 
has therefore moved from finding an explanation of the 
difference of Lick results from the general avera^ to 
tracing the cause of the disagreement between the Cam- 
bridife and the Californian coaptations The com^ted 
pix^bla errors also differ That attached by Prof 
Perrine In his final equation for v is ±0-00^5', and by 
Mr. Hlnks ±00046' It is a matter for congratulation 
that such small mffcrenccs should attract attention and. 
call for explanation The minuteness of tho discreoancy 
seems to indicate that in modern processes such a degree 
of refinement has been reached that the dinagreemcnt must 
be attributed to purely arithmetical operations, and has no 
physicat significance 


AMERICAN VERTEBRATE PALEONTOLOGY 
T^HE phytogeny of the FelidiU forms the subject of on 
E article, by Dr W U Matthew, published in vol 
xxvlli Cpp 289-316) of the Bulletin of the American 
Museum of Natural History According to the author, 
the great majority of the extinct members of the fainil>, 
including all the oldest species, are characterised by a 
more or less pronounced development of the upper canines 
into long, flat-sided tusks These are the so-calkd sabre¬ 
tooths, or machaerodonts, which date from the L^wer 
OUgocene, typical cats with relatively ■I'ori upper canines 
being unknown before the Pliocene ITw early sabre¬ 
tooths are, however, divisible into two senes, one 
characterised by tho extreme length and stenderness of tho 
tusks and the large size of the proirctmg flange on the 
lower jaw, and the other by the shorUT tusks and smaller 
flange. Hopt^honeus and Dinlctis ^pectivcly 
thVttio se?l^in America While the iknvatlon of 
large PUocene and Pleistocene 
phoneus has been accepted, the relntiMS 
cats to Dinlctis h#ve been «verk»kcd ^ 

appears, however, to indicate that the Dinlctis phylum led 
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dirertiy into the modern Felldn;, thr canlneb hjving re- 
vorled from the olmost unique inacharodont specialiMation 
to the normal t}pL of rarnlvoruus mommaU. Iho serliM 
Dmictifi—Niniruvu 4 —Psi ud'elurun—Felii urr m direct 
■uccoKMon. striKturalU and geologualK " 

In the opinion of Dr Matthew the origin of the cut 
family cannot bp cnrriwl baik further than the Ollgocem 
sabre-touih, ihpir NUppofied derivation through the f*o- 
called /Flurorliprlum—which is based on iho niilk-di.tuition 
of a spenes of the snino group—from the Eocene ireodont 
PaUeoniitis being inadmissible 

K O PetLriion has, however, just described, under 
the name of O'AphsLnodun, m the Memoirs of the Carnegie 
Museum It Pittsburg (\ul iv , No 5), the skeleton of a 
dog-like larnivore of the sin of n large loop.ird from the 
MIoLpne of Nibruiiku, which, together with the nlli<^ but 
older Daphrinus, he regards ns in a considerable degree 
Inti rmHiitc between dogs and cats, although the skull 
and teeth are essentially dog-liko In many respects 
DaphoMius, of whuli thi whole sknleton js known, li very 
catlike, esp 4 >viuUv m the long leopard-Uke tail, whnh 
may, howesir, have been buslu A cal-like feature is the 
Mrtially rMractik structure of the claws In conrluiling 
nis dpHcnphun, Mr Pehrson observes that the model “is 
instruitixe, as it fumihhrs it hast a rnnci^lion of a primi¬ 
tive form nnrrstral to nts and dogs Whether later 
discovenis in earlier stntu will rp\eal a community of 
ongm for thi two groups rcmuin$i to be ween 

Reverting to thi. first article. Dr Matthew replies nrar 
the end to critics who have doubted his thporv that the 
snbre-tooths attacked bv dropping the low'tr jaw Into a 
nearly \irtiiil position and stabbing with the upper tusks 
After supporting the theor\ by additional anatomical 
evidence, he remarks that most of the rarlv large ungu- 
Lites were of the ‘ purhidenn “ type, which witc sptyiallv 
suitable 10 this mithod of uUark, while they would 
succumb to tho mode practised bv lions and tigers 
“ With the rise and dominance of the larg( ILghl-limbcd 
rumiii ints and horses some of the tarlv sabre-tooths were 
correliHivelv adapted into the modern type of felines, while 
other subre-tooths, as the surviving pachyderm phvln b«.- 
came larger, thicker skinned, and more iKiwirful, became 
progressivi ir larger, more powerful, and dpveloncjd heavier 
weapons to cope with nnd destroy them Ihe final extinc¬ 
tion of the machnerodont phylum was probably largely 
conditioned by the growing scarcity nnd limited geographic 
ra^e of the great pachyderms “ 

Finally, he protests against the Idea that these later 
■abre-tooths di^ out as the result of over-specialisation 
Recent conflicting ODinions os to the pose of the sauro- 
^ dinoaaurs are mscussed by Dr Matthew In tho 
September number of the Amertian Saiuraltst (vol xliv , 
P 547) That these ri.ptilefi walked, Instead of crawling, 
the author considers fully proved, their Ilmb-Ntrurture, as 
was prevlouBiy pointed out by Dr Abel, displaying a 
remarkable parallelism to that of proboscideans 1 his 
*' recticradc type, in which the whole limb is pillar-hkc, 
with the foot short, rounded, and heavih padded, and the 
toes reduced or rudimentarv. ii correlated with gigantic 
bodily sue, the movements being mninlv n*siricled to the 
upppr joints, and the foot strving chUflv ns a cushion to 
miniifiise the shock A structure of this kind will 
obviouslv occur only among animals which habitually rest 
their weight on the limbs nionc 

A limit IS, however, soon reached in regard to the 
weight which even the most powerful limbs are capable of 
supporting in the case of a purelv terrestrial animal, and 
ihw limit nppeam to have betm attained among the 
elephants But i( thU be so, we arc lowfrowted by ihe 

? [ue 5 tion whv the Muropod dlfiosaurs, with their Iciia per- 
ectly formiHi limbs, vastly exceed the largest elephants In 
bulk and stature The answer, in Dr Matthew's opinion, 
is that these reptiles were aquatic, nnd adapted to wading 
“A wading animal has the greater part of its weight 
buoyed up by the water, and might attain a much larger 
site without transcending its mechanical llmilations, just 
as the whales and some true fishes attain a much larger 
Vae than anv land animal ” 

In iqo 8 Mr I^mbe described a new genus of crocodile 
(T,eidvosucKM on the evidence of imprrfeCt remains from 
the Judith Mver beds of Alberta, Canfada An unusunllv 
Well-preserved crocodilian skull from the Ceratops beds of 
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Wyoming, recently acquired by the U S National Musetun, 
Is referred by Mr C W Gilmore (Proc V 5 Nat Mus, 
vol xxxvilj ), in spite of Its later geological horicon, to 
a second species of the some genus, under the name of 
L Mternbergti A second skull of the same species, from 
the Hell Creek beds of Montana, which came under the 
author's notice after thr original paper was written, Is 
also described and figured 

Leidyosuchus mav now be characterised as a short and 
relatively broad-skulled crocodile, with the nasals appar¬ 
ently not reaching the nnres, the posterior nostrils wholly 
enclosed bv the ^erygoids (insti nil of being behind them, 
as In Crocodilus) the mandibular symphyses short and 
formed in part bv tlic splenial, the upper teeth more 
numerous than the lower, the first lower tooth received 
into a‘'pit, and the third nnd fourth—which are about equal 
in slze^-^into notches in the skull Tho vertebrje have the 
cup in front, and there wa^ armour on the lower as well 
as on the upper surfiice of the body Manv of these 
rharjc^tcrs connect the genus with Crocodilus on one 
hand nnd Albgntor (including Caiman) on the other, 
although their preponderance is with the first-named genus 
There ore also indications of affinity with the lertian 
Diplocvnodon The position of the posterior nostrils— 
Intirniedlate betwren those of modirn nnd Jurassic croco¬ 
diles—IS lust wluit might have been expected from the 
geologUal horizon of the genus 

Since its original description bv Sir R Owen in 1S73 
the imperfi*rt skull of the saw-bdled bird (OHonioptrryx 
tflliafitca) from the f^ndon Clav of Sheppry, preserved in 
the British Museum, has remained the sole evidence of its 
genua and species V\ hen complete the specimen probably 
measured something like 6 inches In length The dis¬ 
covery M now announced In Mr B Spnlskl, in the second 
number of the new journal published at Leipzig under tha 
title of Per Geolog, of Ihe skull of a much hrgtr species 
of the same genus in lertiirv strnta In Brnzll, the total 
skull-length ^ing no fewer than centimetres The 
name O longtrcstrts is proposed for the Braxilian species 


THE INFLUENCE OF RIVEN SYSTEMS IN 
THE EAST 

/ZLOBUS for September 1, Bd xcvili , contains an 
^ article of some interest on the subject of the Influence 
of rhcr systems Jn the hast, bv Herr Fwald Uanse The 
author deals with the area bet wet n 17® ami 3^® N Ut 
and 17® W und 74° E long (which he terms the Orient), 
where tho iivcruge annual rainfall is less than aoo mm 
(8 Inches), this is bordered in the southern Sahara and 
in the northern part of south-western Asia by a broad 
zone with an unnunl precipitation of t>oo mm (ati inchesl 
In summer this area Is the hottest part of ine earth s 
surface It tends to prevent the Intermingling of varlouM 
flora, fauna, and human races, the Arabian peoples, the 
one-humped camel, and the date-palm are mainly con¬ 
fined to It Ihe map accompanying the article shows 
three mam areas, which are drained by no rivers—tho 
Saharan, the ArabKi-Svriun, and the Irano-Armenlan, the 
undralned regions amounting to 77 per cent of the 
Orient 

The central regions, with their entire lack of hy'dro- 
gr^hic connection with the ocean, differ easenlially from 
peripheral countries with seu-connectlon The formation 
of level plains \h one marked tendtney of countries devoid 
of rivers, wind, which forms the sole connection with 
the ocean, plays a verj important fAU there These fiats 
are to be regarded as phenomena of disease in the earth's 
surface, and the fact that three^iuarters of the Orient Is 
devoid of river «\stems will account for its low population 
and helps to explain its cultural backwardness It is the 
Watered areas—*3 per cent of the Whole—which have 
produced the cultures of the Orient, eg, the bumerian 
within the Anatoli'vn-Kurdte belt Higher cultures con¬ 
centrate where there Is flowing water all the year 

Four regions ore passed In review, the Atlas countries, 
the Sahara region, south-west Asia, and western Asia. 
For each a table is drawn up giving the total area, pnv 
portions of permanently rlver-drain^, periodically river- 
drained, and entirely undralned land, and the densAy of 
the population—the last, it mav be noted, Is In Inverse 
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ratio to the extent of rIverleM country Those statistical 
data are sutnmed up In a Rfth table The Sahara region 
Is most intensKely characterised by lack of nver>s> steins, 
no rivers riso there, and those which flow through lose 
rather than gam durin^j the transit Eight)-ci^t per 

cent of this region is without off-flow IhTs huge desert 

area Herr Bamic regards as the surest bulwark of Ulnni 
, In Africa " 


REChNT FROGKESS IN FIECIRIC 
LIGHTING ' 

IneandiJscent iMtnps 

'T^HF most remarkablf development within riKr^nt times 
^ 19 the produi tion of an iiKandoHCint lamp with an 

offlciLiicy approximating to 1 rntidlc-powcr pci w«iit ihi 
best knoun of tliLse Jumps m’u of two kinds, one madi 
with tantalum as the material fur thb tiUim(.nt, and the 
other With tungsten iherc arc a gnat nuniLwi of 
under 1 great varittv of difftrent namrs using tungslLn, 
und the differcnre hitwcin the lamjis is largcl\ du< to thc 
diflerences m thi proiesses of manufacture adojitid Ihe 
most recent dr\(lopment m the construction of lungstPii 
lamps IS m Iht use of wire-drawn fllamcnis (I ti4stLr, 
Cantor letturt, i(>ug) 

III order to test a statement that has been fnquMith 
mode ns to the bad eflert of nwitthing off und on 1 mhis 
of ttsts IS being earned out in the I h^trical hogiiKiring 
Laboratonts ut I ivi rpool m which the lamps an swiUhed 
off for ten seconds and then switched on again, the prociss 
being repi'ati^d intirvals of one minute Although these 
tests an not loinpletr, the results so far ds thc\ go, hi\e 
brtn liutrcbting In all, tw*(nt) lamps, which hi\« bun 
supplieil h\ several makers, aro being subjutid to this 
test Ihe lamps were divided Into two groups, ind tnih 
oni w IS adjusted to luvo an Initial (fliri<.n(\ approxi¬ 
mating to 14 watts per randh-power, this udjusimi nt 
was effeLted bv introducing resistance into thi ciraiii of 
L iih individual lamp One set of ten lamps win <un- 
nected In circuit with an automatic swiUh drivm b\ 1 
small fan motor nt such a speed that n cam swiUlud 
on the light for fifty seconds and switched it off for 
ten seconds The reason for this choice of time wns 
th It it 'ippeared that ten seconds was enough to illow 
the filamein to become practic-all> cold and thus to give 
the maximum contraction and expansion of the thrvad 
So far as thi experiments have gone, the effect of switth- 
Ing does not appear to be serious, the lamps that have 
been burning contlnuousW have given out to the same 
extent ns those that have been subjected to the continuous 
■witching off and on 

fhe effective life of these lamps is found bv them to be 
roughlv proportional to the 3 65th power of the initial 
wattb per c:andle-power, a law which corresponds with 
tliQt found for carbon filament lamps 
We may sum up the position, so far as metallic fila¬ 
ment lamps are concerned, bv saying that at present there 
18 no difficulty in obtaining a a3o-volt nu tal filanunt 
lamp of about 3^ candle-power which will give one hori¬ 
zontal candle-power for i 3 watts, and will bum near tins 
efficiency for more than tooo hours, probably for a much 
loiter period under ordinary conditions 
Before leaving the subject of Incandescent lamps, It 
may be of Interest to make some remarks on the charnctHr 
of the light that !■ emitted from them The speitrum 
obtained corresponds with the spectrum given bv an in¬ 
candescent l>od\, I <• It IB a simple band spectrum So 
far OB my ow'n obsi'rvatluns have ftone, there Is no evidence 
of selective emission, and the increase in efficlenc) of 
metal filament lamps mav be said to be entircl) due to 
fcho higher temperature at which the lamp filament runi 
The wavelength of maximum emission Intenslt) corresponds 
fairly closelv with Wien’s law for the radiation emitted 
by a black body (It may be of Interest to note here how 
nearly the temperature of maximum emission mtensit) for 
the yellow line, D, or centre of the visible spectrum about 

IFhcnn ■ mul btfore tha IllomijuiUig Eng'mtdnff Socivtjr on 

VBOsnbtr g by FroT R< W Mstahiitt 
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6300*’ C, corresponds with the estimated temperature of 
the sun ) 

The nearer \ve can approach the tunpcrature of the 
sun with artifuicil souries of light, the more nearly will 
an Illumination be obtained which corresponds in all 
regards with sunlight 

An Lamps 

The most notable idv mcc in arc lighting within recent 
)pars is the flame irt, but thebC limps linvi bt*eii used so 
extensivelv fur a numbei of )i'iik ih il tht flnmc arc Itself 
is far from being a nient dcvi lopinrnl 

It IS m\ intention In this piptr to lav stress on onlv two 
points — {i) the improv« niLnls made in the distribution of 
light so as to give more uniform illummutlnn over n 
large orca (3) the nctuil tfliLUiiLV or tlux of light < milled 
per watt consumed in a modern lamp 
The attempt to obtain inon uniform illumination on 
the surface has bc( n made in two wn\s, first by using 
vertlial carbons instead of V carbons, as m the curlier 
form of flame lamps \s his been pointed out by many 
people, the candle-power curve requin-d to give uniform 
hori/Diital illumlmtion is mui h nl^^^ i lo>eIv approached 
by the polar curve of light distribution given b) a virlicnl 
c irbon lamp than b) anv otlu r forriv 
The Hicond iiu thod wIimIi h »s hci n adopted with the 
view of improving the light nidiiition from V carbon lamps 
IS bv the use of special globe s Th* most notable exninplc 
of this IS the use of th( dioptrli globe 

■(2) Actual cftn lencv of modi ni art limps is measured 
by thi influx of light p* r watt consimieil (km subjoined 
1 able) 


Type ef Uiirp Volts 

Curmit 

M"^C P 

C P per 
wntt 

Enclosed flame lamp 




(cIriT globe) 58 

84s 

32 CO 

45 

(opal globe) 57 8 

Open flftine arc (slightly 

85 

1430 


obscured glol^) 40 

Singly cncloied vc 

70 

1040 

37a 

1*6 

ordinary carbon 86 

Midget singly enclosed 

85 

1150 


arc lamp 77 

3 » 

245 

1-0 

Vapour Lamps 




Ihe produttion of light from an incandescent vapour 
18 a method of lighting which hus long U^en familiar, 
though the only practical examples of it arc the mercury 
vapour Innip ancl I he Moore tube Tho two forms of 
mercury vapour lamp which are being munufuctured at 
present are the ciuartzlite limp ind the sihci lamp 

The mam characteristic of this limp is that it produces 
a large amount of ultra-violet light, to which quartz Is 
transparent, and which I9 scrccnwl off from the exterior 
by a heavy lead glass clover If the lamp is left burning 
without this cover for a few minutes ilv smell of ozone 
produced Is very strong It is a mailer for discussion 
whether mercury vipour lamps containing these very 
strong lines only In Ihe Bpectrum will not ulimintelj prove 
injurious to the sight of thosr who an obliged to work 
in it A prtortt it would setm to be bound to produce a 
fatigue of those parts of the retina which respond to the 
Impulseii given by the particular ravs which the limp 
emits 

A lamp of this type has recently undergone ti st in my 
laboratory, with the result that the cflicienrv worked out 
at 173 candle-power (mi an hemispherical) per will The 
lamp consumccl b88 watts at 330 volts, and gave a mean 
hcmlsphminl candle-power of 1100 

The mixing of the mercury vapour light with lint of 
the light from tungsten lamps has betn tried it Iav(.rpool 
with quite satiHfattorv results, the niio b* rween the 
amount of light required to produce lonipkte mixing being 
very easily found b) the aid of the gloix phoiomcier and 
two pieces of milk glass, one picn illumin iiwl bv a beam 
of daylight from the outside und the other bv the light 
dlffus^ on the surface of the globe bv the two sources 
of light inside the globe This method is, of course, not 
so exact as the colorimeter of Ives, but givi s quite satis¬ 
factory reaulti 
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.'iMOh.h iND ITS PKh VkNTION '■ 
NDOUUIKDLY the most important question of the 
day from tho sanitary and artistic point of view is 
how best to combat the smoke nuluanco, whichp like a 
cumulative poison» is slowly but surely saturating our 
Uvea and homes with Its filthy dregs, and is at the same 
tune like a cancer depicting and dintroying our natural 
strength by the waste of our already rapidly diminlbhing 
iw‘\ hupplles 

When, in the thirteenth century, bituminous coni was 
first us^ for fuel purposes, the smoke to which it gave 
rise roused such indignation amongst the public that u 
decree was passed in iiob forbidding its use, but fuel 
had to be found, and the nupply of tiinl^r proving in> 
sufficient, once more attempts were made to introduce It, 
but again public opinion led to its banishment in the 
reign of Queen Elizabeth Ihc third attLinpt, however, 
to bring It into use proved suicessful, and slowly the 
consumption Increased, until the Inst century saw coal 
hrmly established, not only a fuel for domestic con> 
■um|rtion, but also as our grtnt Hourtc of power, and it 
was tfu' possession of great stores of the fuel that gave 
England her commerciuj supremac) 

The smoko from the few chimney 4 where coal was used 
by our forefathers, and which so shocked tho sense of the 
obscivers of that day as to lead to its use being banned, 
was an absolutely negligible quantity ns lompared with 
the smoke bekhed forth Into the itir In any of the large 
cities of to-day, and the effect upon our climate, our 
health, and our buildings has so steadily risen with the 
Increase in consumption that It Is no exaggeration to 
speak of it as a cumulative poison 

It was only In the latter half of the list century that 
thn cumulative effect of smoke began to make Itself 
appreciable, and tht ’eighties and *ninetict» were marked 
by a diminution in the hours of sunshine in our big cities 
and by fogs of remarkable densit> ond lasting power, but 
such legislation as was enacted and the efforts of thoiMj 
Interested in smoke abatement have apparently had some 
slight Influence in a reduction of the plague, and certainly 
during the past ten years the fo^s have not been of tho 
same density or so frequent us in the preiedlng twenty 
or thirty vears, but how far this hns betn due to efforts 
at smoke abatement and how far to meteorological con¬ 
dition! I, at nny rate, am unable to say It is an abso¬ 
lute fact thnt even If a certain amount of work has been 
done, ao much still remains to do that the subject Is as 
important now at it was ten years ago, nnd my desire 
this evening is to attack the subject of smoke from the 
nrare chemlcnl and physical side of its production, and to 
review those methods which are practlcallv possible for 
its prevention 

It must be borne In mind that the smoke question not 
only affects the well-being of the country, but also implies 
a waste of fuel so great that ^ith the problem of failing 
coal supplies looming on the horizon it beho\cs us to 
make a national matter of it, not only from a hygienic, 
but also from an economic point of view Ind^, the 
whole question of fuel economy ts so cfoselv allied to the 
problem of smoke prevention that it is Impossible to con¬ 
sider the one without the other, nnd it only rational 
methods heat production were adopted, both economy 
of fuel OM cleansing of the atmosphere would follow 

The principal source of the cloud which hangs over our 
big towns, cutting off the direct rays of tho sun and 
ruining health, varies with the kicalitv In tho south of 
England it Is the domestic grate using bituminous fuel 
which Is responsible for the major portion of this pollu¬ 
tion of the atmosphere, whilst further north in the great 
manufacturing centres, it Is the facton shafts which emit 
the pall of block smoke that aids in shortening life and 
killing vegetation, and which begrimes and flnall> helps 
to destroy our public buildings 

Many estimates of the relative amount of pollution due 
to manpfactories and to the domestic grate have been 
made, but as the question of what is the ratio of smoko 
production from the various sources varies enormously 
with the locality, no very satisfactory conclusion has been 
arrival 

I A lectura <l«livtnd at tba I^ondoo ludivtiwi on Dacenbar 8 by ProL 
Vhdaa K Lowes 


With regard to London, Dr Shaw^ estimate 70 ptf 
cent of the smoke is due to tho domestic fire would prw 
ably be about correct, but in Sheffield or Binnlagham the 
figures would most likely be reversed But it u a certain 
fact that domestic smoke is produced throughout tho whole 
length and breadth of the land, whereas thtf factory 
chimney concentrates its attention on the more limited 
area of the manufacturing districts 

Although It Is difficult to gain any Idea of the ratio Of 
blame to be given to the two ^cutest sources of smoke 
production at any one spot, yet it is easy to obtain an 
insight as to the relative total amount of smoke so pro¬ 
duced from the uses to which our coal la put, and the 
Ko>ul Commission on Coal bupplirs arrived at the con¬ 
clusion that, of the 167 million tons of coal burnt in this 
countr) in 1903, 3^ millions were used for domestic heat¬ 
ing, whilst, after deducting the coal used for gas making, It 
would probably be mar the truth to say that the domestic 
use of bituminous louI is responsible for one quarter of 
ihe smoke pollution of the country, the responsibility for 
the remamdtr being split up amongst the various manu¬ 
factures and ruilwa>N 

Practlcall) nil the advances of late years have been in 
fuel consumption on the large scale, and the Improve¬ 
ments brougnt about b> Hiokmg machinery and attention 
to air supply have been great, whilst some of the largest 
manufactures have demonstrated, not only the ease of 
obtaining sinokclebs factory shafts, but also the economy 
that accompanies them 

Little, however, has been done to Improve the condi¬ 
tions of fuel consumption in the household, and m spite 
of the fact that the use of bituminous fuel in the domebtic 
grate has been condemned fur the part it has played in 
the p\<Uution of thi atmosphere from the earliest years 
of the fourteenth centurj to the premnt da>, the ideas that 
exist as to its composition and method of production are 
still ve^ vagut, and it is this side of the question with 
which 1 now desire to deal la an ordinary open fire 
radiant heat given by the Incandescent fuel and heated 
grate warms the room, and although It Is undoubtedly 
u wasteful method, owing to the largiMit proportion of the 
heat escaping up the chimney with the products of com¬ 
plete and incomplete combustion, vet It is so superior 
from the h>gltnk point of view, and so much more rom- 
fortablfl than anjr other method of heating, that it still 
holds the premier position in spite of the economic 
advantages of central heating systems or slow combustion 
stoves 

The production of smoke from the ordinary open grate 
using bituminous coal means a waste of fuel, but although 
this loss assumes grave proportions when the number of 
fires IS taken Into consideration, it Is small as compared 
with the otlier losses due to 'ictkms taking place m the 
fire Itself and the loss of heat escaping up the chimney 
When bituminous coal is fed on to the burning fire, the 
action which takes place on the newly addro portion 
closely follow the lines of action occurring during the dis¬ 
tillation of codi, and it is during this period that a very 
large proportion of the heat units in the coal are lost, 
owing to the amount taken up In decomposing the coal 
and converting the volatile portions into vapours and 

g ases* During this period the coal, heated the fire 
■om below end comparatively cool above, distils off tor 
vapours, coal gas, and steam in proportions which vary 
with the temperature In the early stages, the surface 
of the fuel being too cool to lead to their Ignition, they 
escape as vapours up the chimney, mlnglro with an 
amount of air which Is dependent upon the draught of 
the chimney, ond ranges from eight to thirty thousand 
cubic feet per hour In an ordinary flue the composition 
of the escaping products may be token as approaching to 
the following analysis — 

Pevcsfit 


Carbon dioxide 



0-70 

Methane 


s 

. 0-36 

Hydrogen 

• 

a 

0*39 

Carbon monoxide 



0^1 

Oxygen 


• 

»Q*8S 

Nitrogen . 



• • 79*79 


and these gases, together with water vapour, escape up 
the chimney 
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Dating thli period of umto production* ‘no soot is 
Awmedi and the physical properties of the cloud of vapour 
are dn Intersstlng stu^i as It explains one of the secrets 
of the lasting power if smoke and the way In which it 
acts A most beautiful and Instructive experiment Is one 
ddvised by Mr P Hovenden, which shows to perfection 
Ihe structure of smoke as It escapes from a burning object 
A puff of smoke blown through a small glass cell 
Illuminated from below by an oxyhydrogen or arc light, 
and examined under a low-power microsoope, reveals the 
fact that it consists of excessively minute vesicles which 
are in a marvellous condition of motion, and which, owing 
to the gas within them being tighter than air, remain 
floating in the stream of air or gas until impact with a 
solid surface causes a bursting of the little liquid envelope, 
forming a microscopic drop of tar on the solid ugninst 
which It has struck, and lll^ating the contained gases 

The wonderful movement of these vesicles is the most 
bcautiftd realisation that I know of our conception of 
molecular motion, and the marvellouB way in which they 
keep up a continuous bombardment would be a perfect 
lecture lllustrarlon of kinetic energy if only it could be 
projected on the screen 

Given proper conditions, most condensing vapours seem 
to assume this form, and the small vesicular masses seem 
to retain the molecular activity of the particles that build 
them up, and there is little doubt that In fog or cloud it 
is this formation that gives the floating power, as the 
water vapour contained by the vesicle is only u little 
more than half the weight of air, and also explains the 
formation of ram by gun-fire and the dispersion of fog 
bv electrical discharges, the bursting of the vesicle in each 
case leading to precipitation 

The tor vapour which escapes during the distillation 
of coal, either in the gas-maker’s retorts or upon an open 
fire, consists of a moss of vesicles of this character, and 
this period U the one in which the moat serious waste 
takes place, as not only ^s the greatest amount of heat 
being rendered latent by the distillation from the coal of 
these products, but they algo escape unhurnt up the 
chimney After a while sufficient heat finds its wav 
through the coal to the top of the fuel to ignite some of 
the escoplng \apours, and the bn^t luminous flume then 
makes Its appearance above the nre This flame radiates 
a considerable amount of heat owing to the incandescent 
particles within it, and the waste of heat diminishes, bu! 
it will be sicn that a large amount of vapour is still 
escaping unburnt, owing to the dilution of the hydro¬ 
carbon gases by steam and the cold air sucked in over 
the surface of the Are, which lowers their temjKrature 
below the point of ignition 

The appearance of the flame Itself is worthy of nonce, 
as the chemical changes taking place within It make it 
rod and lurid towards the top, and the particles of oil> 
carbon which form the soot escape from it 

Flame Is caused b> the combustion of gaseous matter, 
and when the air supporting tho combustion is supplied 
externally to the combustible gas, the resulting flame is 
always hollow, consisting of at least two parts, on outer 
xone in which combustion is taking place, and an inner 
zone in which, there being no oxygen to carry on ih* 
combustion, no such action con take place The ordinnry 
luminous flame, such as Is employed for Illuminating pur¬ 
poses, IS divided into four parts, but for present purposes 
our Are flame mav be looked upon as canilsting of only 
three, the Inner sone being an area in which no combus¬ 
tion is taking place, but In which the gases are subjected 
to the baking action of the heated envelope that surrounds 
It, and undergo many decompositions, the most important 
ohemical change being the conversion of any hydro¬ 
carbons into acetylene In the outer zone combustion 
takes plaoe In contact with air, giving the hottest part 
of the flame, and as the result carbm dioxide, carbon 
monoKlde, and water vapour are formed, whilst between 
the Inner and outer zones Is a brilliantly luminous sheath 
giving the major portion of the cheerful firelight, whilst 
higher up In the flame, if combustion Is not complete, this 
himineus portion becomes dull red and gives out far less 
light, and above this again amoke begins ^ta appeor in 
dOSMlderdble quantities These gradations In appearance 
pr* dtie to the acetylene and kindred bodies formed bv 
the baking action of the outer zone on the hydrocarbons 
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In the gases and vapours passing through the dark inner 
zone, entering the heated zone of combustion, when the 
acetylene suadeniv splits up under the Influence of heat 
Into carbon and hydrogen, the latter of which buras and 
adds to die general heat of the flame, whilst the caiboa 
raised to incandescence partly by the beat generated 
during its own formation from the endothermic acetylene 
and partly by heat from the flame, as well as by its own 
combustion, gives out the light If the combustion arerh 
completed no smoke would bo formed, but the diluting 
influence of the nitrogen and other products from tho fire 
beneath and the cooling influence of the chimney drau^t 
so check and hamper the completion of the oombustfam 
of the products from the decomposed acetylene that the 
top of the flame is cooled to a dull red, and the flame 
Is finally extinguished before all the carbon particles can 
be consumed, this producing the sootv smoke which posoes 
up the chimney The smoke does not consist merely of 
the liberated carbon particles, but contains tar vapour, 
water vapour, products of combustion, and excess of air, 
together with the residual nitrogen from that portion of 
the air that has been used in the combustion, as well os 
particles of ash sucked up by the draught of the chimney 

In time the fire burns dearly, the amount of flame 
becoming extremely small, and consisting mainly of carbon 
monoxide, and practically smokeless combustion la 
attained No further pollution of tho atmosphere takes 
place until more coal Is fed on to the fire, whilst the 
Incandescent fuel is radtxting out the heat given by the 
combustion of the carbon, and is doing more nrating work 
than at any other period 

Such details of chemical and physical action as I have 
attempted to bring before you seem absolutely superfluous 
to the lay mind, l)ut until thtv are recognisi^ it Is prac¬ 
tically impossible to arrive at any true solution of the 
difficulty 

Tuko an iron fl isk, half fill it with pieces of bitu¬ 
minous coal the size of peas, and heat it up to the highest 
temperature you can obtain with an atmospheric burner, 
and you will find that, us the heat penetrates the mass 
of coal, first white and then brown vapours distil from 
the mouth of the flask Ignite these brown vapours, and 
you will see the same phenomena that are shown by the 
luminous flame above the fire, stop the flame for a 
moment by doting the mouth of the flnsk by a damp 
plug, and, having extinguished the flime, pass the brown 
vapours through a condenser, nnd vou nnd that black 
liquid tar condenses nnd n clear, colourless coal gas 
escapes, which when Ignited gives a luminous flame with 
little or no formation of carbon Moreover, if, having 
ascertained this fnrt, you remove the conden'-Hr and re- 
ignlte the mixture of gos and tar vapour, >ou find It 
gives a flame which steadily becomes less and less 
mmlnoua, ond finally assumes the character of a \ellowlsh 
flame incapable of forming smoke, and from which no 
tar can be condensed 

This flame gradually dies away, and if the residue in 
the flask be examined, it Is found to be ordinnry gas 
coke, which when burnt In air gives no smoke or soot, 
and only such flame as is dw' to the h>rnntion of carbon 
monoxide by the passage of air through the incandescent 
carbon, and which, escaping from the mass, meets more 
air and burns with a smnll non-Iumlnous flame 

From the fact I have brought before you several points 
are clear — 

(i) That the smoke-forming portion of bituminous hoal 
is the hydrocarbons, which on destructive distillation form 
the tar 

fa) That the true coal gas contains but little of these, 
and can easily bo burnt with smokeless rombustion 

(3) That the residue left ifter the destructive distilla¬ 
tion of the coal, t e coke, burns without tho formation 
of smoke 

(4) That tar vapour and white smoke escape in the form 
of minute vesicles, which will float in air until burst by 
violent contact with some sf^rtace, on which they then 
deposit as tar 

<5) That what we speak of as smoke consists of a 
mixture of (o) tar vapour, (b) water vxpour, (c) tarrv 
carbon particle, (d) products of combustion other than 
water vapour, (e) fine particles of ash 

Amongst the gaseous products of combustion also are 
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to be fouhd Bulphur compounds, such ai sulphuretted 
hydrotfen and sulfur dioxide, the first formed during the 
distilling period when coal has just been fed on to the 
fire, and the latter during the combustion Doth these 
compounds we due to the sulphur always present in the 
coal, and whilst the former blackens white-lead paint and 
tarnishes silver, the sulphur dioxide, dissolving in water, 
oxidises to sulphuric acid, which is far more actively 
Injurious, corroding and destrovlng metal work, retarding 
the growth of vegetation, and finmly kilting it 
Smoke thus foimed finds Its way from the chimney 
Into the atmosphere, and is rapidly diffused through the 
air by means of the air currents, and It is manifest that 
If there were no means of removing it the air would 
soon become perfectly opaque from its arrumulation In 
large quantities When, however, rain falls k rapidlv 

washes the air free from such suspended solid and liquid 
Impurities which constitute the visible portion of smoke 
Snow IS even more eflirarious than rain in doing this, 
where the snow has fallen on the glass roof of a green¬ 
house it will be noticed that when it melts It leaves 
behind a black deposit consisting of th« solid matter 
which it has collet during its pnssnge through the air 
An annIvhiR of a depomt of this chprarter formed on the 
glass roofs of some orriiid houNcs at C helsen gives a very 
good idea of the constituents of these solid impurities —■ 

Prr cent 

Carbon 10 oo 

Hydrocarbons 12 io 

Organic bases i 20 

Sulphuric acid ^ 4 

Ammonia 117 

Metallic iron and magnetic oxide 2 63 

Other mineral matter, chiefly silica and 
ferric oxide 31^4 

Water not determined 

In cases where king drought prevents the rapid cle'ir-* 
ance of the air bv this means, the heavier of the solid 


large town like London, however, the air ch 
an enormous number of minute particles, the ! 
which settle on a horisontal or roughenra sUrfoba 
form of dust, whilst the lighter porndei ctHitinue 
In the air These particles consist of a he 
collection of all kinds of matter, amongst which 
particles bulk largely, constituting nnore than 
All these floating solids cool with great rapidity on dow Cfl W 
of the smallness of their sixe, and in doing oo 'ciMia wb 
rapidly coding air to deposit moisture upon thbn%' 
so aid In the formation of the town fog, which appfair| 
long before the country mist 

The air of towns In which much coal la used gw 
contains the volatile tarry matter distilled off dUclng thp. 
imperfect combustion, and this, condensing with tw 
moisture, coats it on the outside with a thin film, wHfrhr 
does much to prolong the existence of the fog, as wHtm 
the tempivaturo of the air again rises the clean mist ^ 
again evaporatea into the atmosphere, but the tar-coa^ ^ 
yellow fog has its power of evaporation retarded to |A 
enormous extent Fxpenmontfl made by Sir L Franks 
land show that tho evaporation of water In drv air Ifr 
reduced nearly 80 per cent by blowing some smoke front 
burning coal on to its surface 

The stBtfimnts made as to the enormous waste of fuel 
in the escaping smoke are, I think, often much ex¬ 
aggerated in point of fact, the carbm wasted as soot 
is extremely small, and varhs in smoke with the state 
of the fuel whuh Is fed on to the Are Under the ordinary 
conditions I'xperienced in an open Are grate, in which the 
Are has just been made up with bituminous coal, the 
heavy smoke escaping will contain, on an average, i) per 
cent of the total weight of fuel consumed, and as the 
temperature of the mass gradually Increases this falls to.^ 
less than 1 per cent 

A greater waste of the thermal value of the fuel takes 
place in the formation of the smoke, it in the heat 
rendered latent in bringing about the decomposition of 
the coal, and the volatilisation and escape unburnt of the 


particles settle by gravity, whilst the particles of carbon 
and carbonaceous organic matter ore slowly oxidised by 
the oxvgen and oxone into carbon dioxide, in which form 
vegetation removes them from the air 

The solid particles suspended In air arc, however, by 
no means cnnAned to tbe products of our Imoroper use 
of bituminous fuel, and mineral matter from the dust of 
our roadwajs and organic matter from animal and vege¬ 
table life all pinv their part in rendi ring town nir 
deleterious to health, but It Is the Kinoke ** dirt *' that 
is the most iniunous factor 

The smoke from our grates Is nahirallv discharged at 
a lower level than that from the fnetorv shafts, with the 
result that it probiibh has a greater effect on our general 
health and buildings than the higher layers of smoke, 
which travel for miles with the wind and which act more 
hy darkening the skv and cutting off the sun’s nys, and 
it IS also clear that the low-!e\Tl smoke will not extend 
so far from the point at which .It is formed ns contact 
with buildings and vegetntlon rnpidiv rob it of the tar 
vapours, with the result that in a smoky town like Tweeds 
It has been shown thit nr one mile rmt tho solid impuri¬ 
ties have fallen to one half, nnd at 2I miles out to one- 
sixth 

InjurioiM as are the direct effects of smoke on health 
and property, the\ are nninll os compared with those 
brought about by dense fot' which mav to a great extent 
be attributed to smoke, which acts portly by helping its 
formation and partly b> retarding its diNpermon 

Fog, whether it be In the form of white mist which 
Is found in the countr}, or the ^elIow abominition which 
we know so well in London, is formed bv the condensation 
of water vapour from the nir, ond this is brought about 
bv anv cause which rapidly cools a large volume of moist 
air of surface of the ground and the 

obiccts ofcf''Jr onlv being cooled the air for a considerable 
height gbove It is also lowered in temperature, then the 
molsturo which is deposited from it, Instead of forming 
dew, condenses In the air, forming minute vesicles that 
remain uspended and Acting In the nir, and con¬ 
stitute fopt or mist In pure air ^he mist so formed 
coffisirts of little else than these minute bubble of water, 
and has no imtnting effect on the eves or lungs. In a 
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tar vapours formed 

Having gained an Idea of the causes which give rise 
to smoke from the domestic hearth, we can now review 
the proposals which have from time to time been made 
for Its prevention, nnd which may be classified under the 
headings — 

(i) The use of bituminous fuel in special grates 
a) The use of solid smokeless fuel 
3) The use of gaseous fuel 
(4) The combing use of gas and coke 
fO Central heating by steam, water, or hot air 
In considering the cIuimH of these various methods we 
must remember that the Knglish open Are Is undoubtediv 
the most comfortable and wasteful method of heating that 
could be adopted, but although b\ far the largest propor¬ 
tion of the heat escapes up the chimney, wp must clearly 
bear in mind that this verv factor makes it a most 
Important engine of ventilation and that at this time, 
when the ventilation of our middle-class houses is chiefly 
left to the jerrv builder and the open fireplace, It is an 
important factor of health Moreover, it bents the room 
in the onlv healthy way, that is, the rodlant heat from 
It does not directlv raise th* temperature of the air, but 
is radiated to the floor wills, and furniture In the room, 
which again part with their heat slowlv to the air In 
contact with them and to the inhabitants so that the 
walls and other solid irntters In the room are at a higher 
temperature than the nir 

Apart from its being more healthv to breathe cool than 
hot air, there Is another important point to consider 
The normal temperature of the body Is 08® F , or irt C , 
and this temperature is maintained by the slow combustion 
processes going on in the body By the laws of radiation 
a heated surface parts with Us heat "more or less rapidly 
according to the temperature of the surrounding bodies, 
so that if a person be sitting In a rOom Ailed with warm 
air, but near n wall colder than the air, hls body will 
ra^dlv part with heat by radiation to the wall, an4 a 
sensation of chill Is the result, but fhe open Are 

this Is never the rase, as tho radiant heat from the fl« 
heats the walls of the room to a temperature higher than 
that of the air But when a room la heated bv noeans of 
hot-water pipes or warmed air, the walls not being heated 
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MiM proportion, although the air may feel warm 
will remain cold, ao that the heat of the body 
pan by radiation to the walla and give riie to a 

tCc therefore, one can retain the chief charactenitlc of 
(Ma opao^fire heating by radiation, and eliminate the 
production and ezeetaWe waite of heat up the 
we ahould have the Ideal conditiont for ^iouk- 

yailiQlngt 

4 Sjaoonoui Improvementa have been made in the domestic 
gfata during the last fifteen years both from the artistic 
^and economic point of view, and whilst with the older 
It was not unusual to And 0 coal consumption of 
"7 to B lb of coal per hour, this quantity has been re- 
vduoed In the more modern forms to about one half, and 
IbW in Itself has been an Important step in smoke rcduc- 
^on, but Mtes have long Uves, and the capital outlay 
of putting In new ones results In the modern forms being 
qhiefly found in new houses There have been many 
^kttempta made to construct grates for the smokeless con> 
sumption of coal, but It Is found in practice that when 
once the heavy carbonaceous smoke la produced It is very 
difficult again to burn the carbon particles completely, as 
the dilution caused by the large volumes of nitrogen pre¬ 
sent prevents their easy combination with the oxygen of 
the air, and there is no doubt that the best ihethods of 
preventing smoke from bituminous coal is to feed on the 
fresh coal only In very small auantles, and to supply the 
top of the Are with a sharp orau^t of hot air Under 
thm conditions complete combustion of escaping hydro¬ 
carbons is ensured, and very little carbon Is allowed to be 
liberated in the solid form In order to do this, how¬ 
ever, the stovo haa to be to a certain extent closed In, 
which Is a drawback, and It Is also found that no grate 
for bituminous coal is absolutely smokeless 
Stoves have been constructed In which the coal should 
be supplied to the bottom of the Are, so as to keep the 
top bright and clear, all the smoke having to pass through 
the clear Are above, where it Is decompo^ Such grates 
are by no means novel, as one of the best was the 
'‘Arnott,** and must be more than sixty years old, but 
for some reason they have never been popular with stove 
manufacturerf, with the reault that they have never 
reached the public, otherwise they are efficient and 
economical 

The great factor In making apeclal forms of grate an 
Ineffective eolution of the imoke problem Is that it involves 
large capital outlay on the part of the consumer, and my 
own ex^rlence Is that unless the consumer can berome 
a reformer without expense or extra trouble, the majority 
will talk but never oct, and It is for this reason that the 
use of solid smokeless fuel, which con be used in nil 
existing grates, appears the most likely solution of the 
great question 

Smokeless solid fuels may be classlAed as 
(i) Coal which has been carbonised at a high tempera¬ 
ture, so as to drive out practically all the volatile matter, 
and this class Is represented by gas coke and Coalcxld 
(3) Coal which has been partially carbonised so ns to 
dlsHl out the smokd-formlng constituents, but to leave 
ehou^ volatile matter to give a non-luminous Hamc nnd 
easy Ignition, as seen in coalite and carbo 
Non-bitumlnous coal, auch as anthracite 
Coke, the solid product of hlgh-temperature distilln- 
non, has never found favour with the middle and upper 
claasea as a domestic fuel, owing to prejudice against it 
because of its being somewhat difficult to ignite and not 
burning freely, and its chief market hot been for steom- 
raiilng and other manufacturing purposes, very little find¬ 
ing Its wav Into the householder's grate TTic result is 
that, had not carburetted water gaa offered a convenient 
•nd economical way of using It In the gaa works, manv 
eompanles would have found great difficulty in keeping 
up the price during the years that coal was cheap 
It must be remembered, however, that during th^ past 
three yeara the great gas Industry has been In a trnnsl- 
nnd England Is slowly following the lead of 
the Continent In recognising the fact that great economies 
nre to be found In carbonising coal for gasHrdaklng in 
charges than have ever before been attempted, 
the Introduction of vertlral and oven retorts Is un- 
Qoubtedly a step In the dlrertlon of making a coke which 
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shall be more fitted for a domestic fuel than the over¬ 
heated product made In the horizontal retorts of late 
years 

The larM amount of attention centred upon the pro¬ 
duction of a smokeless fuel during the past three years 
has led to the introduction of several processes for 
improving the coke during gas manufacture, which, 
although leading to little or no improvement, have enabled 
the product to be sold under a fancy name, and have done 
a certain amount of good by inducing consumers to try 
under another name the coke which prejudice would have 
damned untried 

The second class of smokeless fud, and the one which 
many scientific men look upon as the most promising 
solution to the smoke problem, owes Its Inception to 
Colonel Scott Moncrleff, who many years ago suggested 
the use of a half-coked coal as a fuel supply, and tried 
to make a commercial article by carbonising coal at the 
ordinary gas-retort temperature, drawing the charge when 
half the usual volume of gas had been distilled out from 
It Two factors, however, led to failure, the one being 
that the time was not ripe, and the second that the means 
by which he proposed to carry out his entirely admirable 
idea, being dependent upon the ordinary gas-works prac¬ 
tice, had to be carried out under certain conditions which 
led to a want of uniformity In the fuel, and to certain 
difficulties which those who tried to make It failed to 
overcome 

The idea, however, of a scml-carbonlsed coke which 
should still contain enough volatile matter to give easy 
ignition and a cheerful Aame without any smoke, was 
independently revived under the name of Coalite ” 

This differs from the fuel proposed by Colonel Scott 
Moneneff In that, Instead of shortening the period of 
carbonisation at a high temperature, the temperature Is 
reduced to one half the ordinary, and Is continued in suit¬ 
able retorts until a uniform coke, containing la to 15 per 
cent of volatile matter, Is formed In both proceeties 
there is the fatal defect—from a gas manufacturer's point 
of view— 4 hat less than one hall the volume of gas U 
obtained per ton of coal, and as the all-conquering career 
of the Incandescent mantle has rendered a high candle- 
power gas unnecessary, the rich gas yielded is not looked 
upon as an equivalent attraction 

The coalite process has the great advantages over the 
older process that the fuel Is of greater uniformity, and 
that the yield of tar Is doubled Instead of being decreased, 
and IS greatly enhanced In value 

Coalite has created so much Interest that, as was onfv 
natural, the Moncrleff process was revived, and the pro¬ 
duct la well known under the name of '* Carbo." 

Coalite appears at present to be labouring under difficul¬ 
ties, but I am convinced now, as 7 was when I first 
examined the process, that when Its manufacture Is 
properly handled coalite will be the Ideal fuel, and will 
not only solve the smoke problem In the easiest possible 
way, but will also be an Important economic advance In 
our treatment of coal 

The use of a non-bltumlnous coal like anthracite would 
result In snmkeless and very hot combustion, but here 
again the objection Is that stoves with a special draught 
would have to be used and the Initial cost would prevent 
its use ever being adopted, besides which any great demand 
for this kind of fuel would at once send up the price to 
a prohibitive figure 

If the consumer can be Induced to take the trouble, a 
very good seml-smokeless fuel can be made by using a 
mixture of two-thirds coke to one-third coal, and Instead 
of piling up the grate with cold fuel when the fire burns 
low, to add the fresh fuel frequently In small quantities 
so as to prevent the deadening of the top heat of the fire 
but this is diminishing, not killing the evil 

Leaving the smokeless solid fuels which I believe will 
in the future play a very Wg part In the cknnslng of 
town air, we now cOme to the gaseous fuels, and here at 
once we have ready to hand o solution of the difficulty 
In the use of coal gas Gas fires, gas cookers gos water- 
heaters gas engines, have nil been developed to a point 
which leaves no valid excuse for overlooking their claims 
and ever since Bunsen in the earlv 'fifties gave us the 
atmospheric burner, In which non-Uimlnous combustion It 
obtained and smoke rendered Impossible coal gns has 
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Steadily progressed in favour for heat and power os well 
as light, until at the present time nearly as much is used 
for the one as for the other 

What, then, stands in the way of its universal adop¬ 
tion? First and foremost, initial cost crops up, as 
although much has been done by the companies in 
popularising gas stoves by letting them out on hire, by 
easy payment systems, and by looking after their main¬ 
tenance, the consumers must pay something, and that is 
sufficient to damp their ardour as smoke reformers 
Secondly, gas is a little more expensive for continuous 
heating than coal, although when used for short periods, 
as for fires in bedrooms, &c , the fact that you turn it on 
when you want the Are and turn it of! when it is done 
with brings the fuel cost to nearly the same as coal, whilst 
m such places as Widnes and Sheffield, where the price 
has been reduced to a minimum for heat and power, the 
gas engine and gas Arc well hold their own 
The chief sentimental objections to the gas fire—its 
non-pokerbility and one's not being able to throw cigur 
stumps and ash Into it—are disposed of by a suggestion 
made first, I believe, by Sir W Siemens some thirty years 
ago, and that is to decompose bituminous coni into coke, 
tar, and gas In our gas works, and to reunite the true heat 
producers, coke and gas, in our fire grates sans the smoke- 
producing tar—to do. In fact, with coal what was done 
by Chcvreul a century ago with tallow, when he con¬ 
verted the tallow dip into the composite candle 
All the Initial outlay needed for this Is to fit the atmo¬ 
spheric burner arrangements of the gas stove to anv 
ordinary fire grate, so arranging them that they can be 
made to swing back clear of the fire when they h'lve done 
their work or bringing to bright combustion the gas coke 
used os fuel in the grate This has always seemed to 
me to be the best economic method of using the products 
of gas manufacture, because It would be impossible to use 
either gas or coke alone to entirely supplnnt the use of 
bituminous coal, a market must be made for the b\- 
products if prices are to be kept down and, is we hop< 
still further reduced, but if the use of gas and coke could 
both bo increased, the gas manager could afford \ diminu¬ 
tion in the price of tar from over-production ns he has 
already ruined the tar market by overheating his retorK, 
and to loading the tar with free carbon and naphthaline 
ns to make jt nc'irly worthless 

\s I have before pointed out to mv mind the be<;t 
solution of the dual question of the most economical use 
of eon I and the cleansing of our atmosphere is to be found 
in low-temperature carbonisation ind the production of 
such fuels as coalite, because every constituent of the ronl 
Is utilised in the bwt wav but when we see how Iittli 
expense and personal trouble is needed to attain smoke¬ 
less combustion In other wivs it becomes evident that the 
mere provision of means to bring about the desired rnd 
IS entirely insufficient How nn the societies interested 
in smoke abatement influence the hundreds of thousands 
of small consumers whose ehimnevs make the morning 
rioud they may make their doctrines felt in the West 
Fnd, but will they ever touch the seething population of 
the workers' quarters of the town? 

One IS gravely told that legislation should be passed 
dealing with the question and that the use of bituminous 
coal should be forbidden but \ think this is scarcelv 
feasible, and unless we revert to the conditions of 
when a citizen of London was executed for using bitu¬ 
minous coal, T doubt Its being eflertive but I do believe 
that if a future Chancellor of the Fxchequer would put a 
tax on bituminous coal, exempting that used for gxs- 
mnking smokeless fuel manufacture and for use by those 
burning it In smoke-preventing forms of grate or furnace, 
the question would quickh be sohed, coni economised, and 
smoke almllshrd 

l^MVRR^nV \Nn FnrCATIONAL 
’ INTELLIGENCE 

T Cari^w Martin, editor of the Dundee AdvrrUser 
has .(fn appointed bv the lords of the Committee of 
Privy ouncil on Education In Scotland, director of the 
Roval Scottish Museum, Edinburgh j 
Prop G R Tiiompron, professor of mining, University 
of l.eeds, has been appointed professor of mining at the 
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South African School of Mines and Technology, Johannes¬ 
burg, and principal of the college 

Ihb Department of Agriculture and lechnlcal Instruc¬ 
tion for Ireland haa issuS in pamphlet form an illustrated 
account of technical instruction in Londonderry, by Mr 
G h Armstrong, principal of the Londonderry Municipal 
Technical S<^o< 9 , which was published recently In the 
Department's Journal (vol xl , No. i) 

Tub report of a higher education subcommittee of the 
London County Council Education Committee, recently 
prepared, provides interesting information as to the alloca¬ 
tion of grants to secondary schools aided by the Council 
Tho income of aided secondary schools is derived from 
four mam sources —endowment, Board of Education 
grant, fees, and grants from the Council The actual 
receipts for the school year 1909-10 under the four head¬ 
ings in order were 45,133!, 53,3^6!, 101,356/, and 

37,398/, making a total of 336,113/ The estimated 
receipts for 1910-11—for the aided schools, which number 
forty-two—are, under the same headings, 46,589!, 
53,653/, 97,181/, and 38,303/, amounting to 334,636/ 
The amounts mentioned under fees Include the fees of 
London County Council's scholars, which In the forty-two 
schools mentioned were In 1909-10 37,938!, and or/' 
estimated for 1910-11 at 37,144! It will thus be seen 
that the total Council grant to 'iided secondary schools m 
London was m 1909-ro 75,334!, and will be in 1910-11 
7^.347* 

A COPY of the annual report of the 114th bPSMon of 
the Glasgow and West of Scotland Technical College, 
which was adopted by the governors la»t September, hna 
been received I he progres** of the college in regard la 
the number of students, as well as standard of work, 
continues to be satisfactory* While tho number of in¬ 
dividual evening students has incre'iscd m five vears bv 
30 per cent , class enrolments and " student hours *' have 
increased by more than 45 per cent The fourth and last 
section of the new buildings has now been completed, and 
provides accommodation for the department of textile 
manufacture The new school of navigation, to which the 
Glasgow City FducntiomI Endowments Board his under¬ 
taken to make an annual subsidy of 500/, his now been 
organised and opened In their report the governors 
acknowledge the receipt of additional grants, amounting 
to 36,866! , from the Scotch Education Department 
towards the building and equipment fund, and a grant of 
1000/ from the trustepM of the 1 itc Mr Alexander 
Fleming 

Ihb eighteenth annual distnbuuon of prizes and certifi¬ 
cates w'ls held at the Borough Polytechnic on Mondiv, 
December 19 Mr J Leonard Spicer (chairman of 
governors) presided, and In the course of his opening re¬ 
marks referred to the great progress made by the institute 
during the year, the record number of class entries being 
more than 5000, showing an increase of more than 500 
That the work was appreciated was shown by the 
numerous visits paid by persons from all parts of the 
world interested In education, and ns a result of one of 
these visits a request had been received from the High 
Commissioner to the Australian Commonwealth for a sit 
of specimens of metal work executed by tho bovs of the 
dav school, and the Japanese Commissioner, on behalf of 
his Government, applied for the metal work of the boys* 
day school, the specimens from the printing classes, and 
the work of the oils, colours and varnish department, that 
had been displayed at the Japan-British Exhibition The 
principal, Mr C T Mlllls, reported the satisfactory 
examination results, and stated that thirteen medals had 
been gained In examinations conducted by the City and 
Guilds of London Institute, the Roval Society of Arts, and 
other public bodies Lord Lytton urged the students of 
the polytechnic to do their utmost to realise the ideals 
which the founders of that institution had in mind when 
tho polytechnic was first established Was there ever a 
more pathetic sight, he asked than to see a men who had 
sufl’erH all through his life from lack of opportunity, and 
he thought the pcSytechnics were established with the object 
of equalising opportunities for all In the competition in 
life The polyte^nlci should in addition stimulate among 
the students a sente of the duties nnd responsibllitiei of 
citizenship 
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JUDOINO from a apeech by Mr Beeby, the Minister of 
Public Instruction at Mllthorpe, on November 3, a report 
of which has reached us, education in all Its grades is 
likely to receive generous treatment from the new Labour 
Government In New South Wales Among other develop¬ 
ments in education wluch it Is proposed to foster is the 
inauguration of continuation and trade schools, and a 
large extension of technical schools, with the view of 
keeping bovs and girls who leave school at an early age 
to enter " blind-alley" employments under observations 
and under the influence of active and interested minds 
much older than their own New regulations as to the 
high schools are under consideration also Their mam 
object Is to establish a well-defined course of secondary 
education In certain selected schools, and in that way to 
abolish the present unsatisfactory position of superior 
public schools in which children get a smattering of educa¬ 
tion without any definite result These regulations provide 
for the establishment of high schools, the abolition of 
tuition fees—the periods and character of instruction in 
high schools and superior public schools difT^rentiating the 
two types—the institution of certificates of attainments, 
and the localisation of scholarships within districts, to 
secure tHbir distribution throughout the States Ihe 
Government believes also that reforms In the constitution 
of tl)o university are necessary before any serious increase 
in State subsidies Is considered, and this matter is under 
consideration As regards the question of compulsory 
attendance at continuation and trade schools, the Govem- 
ment proposes to face an alteration of industrial laws to 
provide for the shortening of the working hours of bo>6 
and girls up to tho age of eighteen, and their attendance 
at school for a certain number of hours each week It 
IS satisfactory to find that the new Government of New 
South Wales believes that the people of this State will 
support cheerfully any proposal for a large increase 111 tin 
education vote so long as the money is spent wisely, 'ind 
will make every effort to carry out the reforms indicated 


SOCIETIES AWD iCADEMIES 

IXINDON 

Zoological Society, December 13—Mr G A Houknger, 

F R S , vice-president, in the chair —E S Ooodrioh 
The segmentation of the occipital region of Ihc lie id in 
the batrachiH Urodela This paper wns based ujKm the 
author's studies of the development of the head region of 
the Axolotl (Amblystoma Ugrtnum) Iho head of the 

Axolotl contained three segments behind the ouditorv cap¬ 
sule Three mctaotic somites were developed In thcsi 
segments, of which the first soon disappeared, and the 
second and third contributed to Iho formation of the 
temporal muscle To the first segment belonged the glosso¬ 
pharyngeal nerve, to the next two the \agus The 
occipital condyles were developed between the third and 
^fourth somites The two hypoglossal roots lorrrspondtd 
to the fourth and fifth metaotic segments, and passed out 
Ih front of the first and second vertebrfv In the Amniola 
All these segments were included !n the head The skull 
of an amphibian was thus shorter than that of a mammal, 
yet the condyles were homologous in the two 'iniinaN 
The shifting backwards or forwards of tho condyles was 
brought about, not by the inter- or ex-calation of segments, 
but by a Iransposition from one segment to another The 
shifting of the condyles was comparable to the transposition 
of the limbs on the trunk-segments —Oldfield Thomsia 
The mammals of the tenth edition of Llnnncus an attempt 
to fix tho types of the genera and tho exact bases and 
localities of the species It was shown that bv the use 
of tautonymy the ypes of nearly all the I innwan genera 
could be definitely fixed, the conclusions arrived at b> this 
means agreeing in most cases with common usage The 
type of Simla, however, would not be 5 satynts, bul 
S sylvana, and of Dasypus D novemcinctus Instead of 
D sexcinctus, the cons^uences of which changes were 
pointed out Pygathriz, as represented by the two species 
ntmaetu and nigripes, was shown to be genencally distinct 
from Presbytlf, so that the latter name stTlI remained avail¬ 
able for the ordinary Langurs Changes In specific names, 
due to a complete examination, were shown to be less 
numerous than might have been expected, while the ' 
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Stability of mammalian nomenclature was much incrcaned 
by avoidlr^ the danger of what such an examination might 
l^d to Type localities, derived from the original authors 
quoted by Llnneeus, were defined for a considerable number 
of the speaes —Dr W E Hoylo Report of the Inter¬ 
national Commission on Zoological Nomenclature A dis¬ 
cussion of the report followed on the portion relating to 
the formation of an official list of most frequently used 
zoologicBl names The feeling of the meeting was very 
Strongly In favour of the International Congress giving Its 
authority to the formation of a list of zoological names, 
the significance of which should not be altered by appli¬ 
cation of the rules of the international code It was 
unanimously agreed to acri.pt the action of the Congress if 
it would adopt this course 

Roval Meteorological Society, December 21 —Mr H 
Mellish, president, in the chair —Captain C H Loy 
Report on balloon experiments earned out at Blackpool 
m the early part of the year 1 he proposal was to employ 
balanced pilot balloons, which, floating in a current with 
no upward or downward hydrogen viaocity, would repre¬ 
sent the motion of a particle travelling in that current 
Difficulties, however, arose which prevented tho scheme 
being carried out as originally planned Ultimately, a 
hydrogen balloon, or twin-system of hydrogen balloon and 
heavy satellite, was so valvcd as to have a large lift at 
first, but to continuously lose gas under the action of a 
leak until a certain point is reached, when the valve 
closes, when In accordance with previous adjustment it is 
nearly In equilibrium Ihe vertical motion of a fresli 
wind blowing over a flat country is very slight as a whole, 
but subject to marked variation on special occasions In 
the lowest stratum in the late afternoon there is frequently 
a large descending current The apparent effect of a river 
li to check the wind velocity and cause a downward move¬ 
ment of air over the whole area of the river valley — 
Captain C H Lmw Ihe meteorological significance of 
small wind and pressure variations In this paper the 
author compared the ** yawings " of the wind at Black¬ 
pool with the small variations of atmospheric pressure as 
recorded by the microbarograph —Dr Wilhelm tchmldt 
Atmospheric waves of short period 

Institution of Mining and Metallurgy, December 21 — 
Mr Edgar Taylor, president, in the chair —F OilImM 
Malaga magnetites In a previous pai»er Iho author sug¬ 
gested that the magnetites of Malaga, Spain, were 
originated by segregation from the pendolite magma, and 
the present paper was written to confirm this suggestion 
after a detailed examination of one characteristic deposit 
at Estepona Ihis deposit is intimately related to the 
scrpentlnised perldotite which constitutes the entire mass 
of tho adjacent mountains, and is about half a mile 
distant from the nearest metamorphic or sedimentary 
rocks, and the results of work executed on the ore body 
serve to show that the deposit conbists of serpentine, 
which IS sterile above a certain line, and more or less 
orc-beanng below —R W Hannam A method of 
roising bore-casings from a pontoon This brief note 
descnl^s a simple method of withdrawing bore-casings 
from a river bed by means of the surplus buo>ani.y of 
native pontoons A crowd of natives was employed to 
weigh down the pontoon, and the I>ore-casing was secured 
to it when thus depressed At a given iiionrHiit ih« native 
sprang overboard, and tho buoyancy of the pontoon was 
suflicient to withdraw tho bore-cnslng—H C Bayldon 
Notes on Chilian mills in Russia Iho author proMdos 1 
useful and instructive treatise on the slow-running Chilian 
or “edge-runner" null invanablv used In Russia for 
crushing gold ores as a preliminary to amalgamation, 
After a brief historical summary Ihe paper d( aN with a 
description of the standard typo of Chilian mills now in 
use, and of the milling methMs adopted in Russia, and 
this Is followed by notes on an improved t\po of Chilian 
mill and milling plant rccenll> introduced The descrip¬ 
tions are suitably Illustrated, and tlu re are ample statistics 
relating to mills and their efficiency The author is of 
opinion that, If the same amount of thought and attention 
were devoted to the development of this type of mill as 
has been given to tlie heavv stamp-tube null combination 
in South Afnca, It would prove n serious rival nnd give 
a product nearer to the Ideal aimed at on that goldfield 
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Liurary and Pbiloaophical Society. Norcmber 15 — 
Mr tra^i Jones, president, in the chair—Dr W 
Maftowor and Dr S Riioa Note on scattering dunng 
radio-active recoil During experiments on the recoil w 
radium B from radium A, not only did a surface directly 
expooed to the recoil stream become active, but surfaces 
situated outside the direct stream also received active 
deposit It waa thought that these effects were due to 
scattering from the surfaces upon which the recoil atonu 
fell, ana experimeati were made to test this These 
were carried out in a high vacuum, and a plate was 
mounted In such a way that it was outside the recoil 
stream coming from an active wire coated with radium A, 
but so that recoil atoms scattered from a copper reflector 
could reach it When the plate was examined It was 
found to be active, and by measuring its rate of decay 
with an a-ray electroscope, more than half of the active 
matter proved to be radium C, and not radium B This 
result can Iw explained if, when the radium B Impinges 
on the reflector, a small portion of It is scattered on to 
the plate, but the greater part remnins on the reflector 
and subsequently gives rite to radium C, a small fraction 
of which is then directly projected on to the plate — 
D M S Watson Upper Liassic Reptilla Part lit 
Microcleidus and on the ^nus Colymbosaurus 
November ao —Mr Francis Jones, president, In the 

chair —Prof A fl ohma ila and Philip Komp Some 
physical properties of rubber Pure rubber strip which 
nas not previously been extended has a large coefficient 
of Linear expansion when tested under loads just sufficient 
to keep the strip straight The bdiavlour of rubber when 
heated under tension was found to be more complex than 
had previously been supposed The previous history of the 
rubber u to whether It hat been previously extended or 
not largelv affects the result The modulus of elasticity 
of the rubber probably changes with load and tempera¬ 
ture Considerable change takes place in pure rubber 
when rested In air for some time at normal temperatures, 
the strips, which were originally translucent ana flexible, 
becoming opaque and hara An opaque, hard, and com¬ 
paratively Inextensible condition can be obtained bjr slightly 
warming a pure rubber strip and rapidly extending it ns 
far aa possible by hand On keeping It extended tnut for 
a few seconds and then removing the tension it will be 
found that the rubber remains extended in an opaque 
condition, but can be brought back to its original 
dimensions and condition by tM application of slight heat 
The mechanical hysteresis of rubb^ has been studied and 
applied to the testing of rubber The hysteresis machine 
was described A test-piece of rubber, subjected to a 
series of complete cycles of extension and retraction, was 
shown to increase in length, according to a logarithmic 
law, with remet to the numbers of the cycles The 
slow stretch of rubber under a constant load also foUows 
a logarithmic law with respect to time The work done 
In extension, In retraction, and in the rubber Itself, was 
shown to be proportional to tlic cross-sectionnl areas of 
the specimens 

Dubun 

Royal Irish Academy. December is —Dr F A Tarleton 
president, in the chair—G H Potliirbrldvo and Paul A 
Murphy A bacterial disease of the potato plant in 
Ireland, and the organism causing it The authors 
desenbe a bacterial disease of the potato plant of frequent 
occurrence in Ireland, and give an account of the organism 
which thev isolated from diseased plants, and with which 
successful inoculations were carried out on healthy plants 
and tubers It is a multiflagellate peritrlchous bacillus, 
liquefyfjng gelatine and producing decay in the living 
tlssuwr of a variety of plants In addition to the potato 
It resembles in many respects other organisms which have 
been found causing similar diseases in potatoes both in 
the Old and New Worlds, but does not appear to be 
identical with any of them l*he name BaetUus ntelano- 

Is proposed for it —A W Stolfox and Robert 
W«ioh'*\A list of the land and fresh-water Molluscn of 
Ireland In the introduction the authors give a short 
fisumi of the work which has been done In this branch 
of natural history in Ireland from tfie time of Captain 
Thomas Brown to the present day This Includes a list 
of species added to the Irish molluscan fauna since the 
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publication Dr Scbarff*s valuable work in iSpa The 
paper 11 divided into three parts, first comes the list 
proper, which includes only bona fiiU records, i $ records 
which sre backed up by specimens, aeoondly, a list of 
doubtful and erroneous records, and, lastly, a complete 
list of all species which are known to have been Intro¬ 
duced into Ireland in recent years These are mainly 
confined to greenhouses and nursery gardens In the 
list proper the authors give notes on the principal 
variation of many of the species, especially that variation 
which tends to be of Interest to those who studv the 
geographical distribution of plants and animals A full 
bibliography acoompanlet the —H Wallis Kaw A 

synopsis of the fslse scorpions of Britain and Ireland The 
arachnldsn order Pscudosoorplones is represented In the 
British Islands by twenty-two species, one of whldi, un 
known In Britain, is confined In Ireland to the extreme 
south-west 


DIARY OP SOCIETIES. 

MO/fDAV, Jamuakv ■ 

AstmmcLiAN Socibtv, at 8 —Tbs Stoadpegnt of ftyc hol ogy B«dsniin 
DumTilla. 

Socrerr op Chuiical iNDU^iTirv, st 8.—Tb« Dotcmilnialon of SuenoM 
(CSno Susor) m Sossr Factory Pitiducu by Ctvxeta ProccM lulng 
Invertue u Hydrolyit J P OsUTie.—Tbo Twlng of IncaodaBcom 
Mantlai J H Coa« and W E. F Powney ^Radlauw Errors In Blow 
Calorlmaton J H Costa and B B Jamaa. 

THUJtSPAy, jAMUAitv s 

RBNTGitM SociiTV, at 8.IS—Tbs RadloacUvltr of Tborlum Pof. 
Rutharford 


CONTENTS. 


PAOB 


Malaria Prevention By W B. L. . 

The Britlnh Muaeum Collection of PobbII Reptiles 
ByR L 

Blectro Cardiograma By Prof John Q UcKen¬ 
drick, F R. 8. ... 

Auttralian Tribee 

Some Critical Bpeciee of Veronica. By A B R 
School Drawing . 

Oar Book Bbeu 
Letten to the Editor — 

A Biolc^cal Inquiry into the Nature of MeUnism In 
AmpMtdasu Muiarta, Linn.—H. B. Leigh 
Protecuon from “White Anu” and other Perti.— 
WUUA Dixon 

January Meteors.—John R Henry 
Bxcavationa in Crete {IHustrattd,) By H. R Hall 
The Lead Olase Qoeation 

The New Encyclopadia of Sport (/f/Mfrv/rdl) By 
R L 

Weatem China {lUusirattd) ByJ T 
Tba Calorimetry of Man By Prof J 8 Mac¬ 
donald • . • , 

Notea 

Our Aatronomlcal Column — 

The Spectrum of the America Nebula 
The Movements of Certain Stars, in Space, Compared 
with chat of the Sun 
The Italian Obtervsloriei 
Astronomy at the BruneU Exhibition 
Tracing the Solsr Corona in Lunar Observations 
Annual Publtcadoni 

Afoarlcan Hydrography Ulluttraitd ) By B. C 
Palaeontological Papers By O A, J C 
A Monograph of the Jellyflsbea \/iiHSirai 4 d ) 
Measures of the Solar Parallax 
American Vertebrate Paleontology 
The Influence of River Systems In the East 
Recent Progress in Electric Lighting By Prof 
B W Marcbant . • 

Smoke end its Prevention By Prof Vivien B 
Lewes 

University and Educational ZntslUgsncs 
Sociatlei and Academies . ... 

Diary of Bocietiea 


363 

9164 

ady 

368 

370 

371 
371 
37a 
*73 

*74 

*75 

*76 

*77 

383 

3S2 

383 

38a 

**3 

**3 

*53 

»fs 

Si 

*90 

>94 

>95 



NATURE 


THURSDAY, JANUARY 5. ign 


A COmKlhmiOR 10 HlSlORV OF 

hVOLUlJON 

The Coming of Evolution Tht Story of a Gnat 
Revolution tii Science By Prof J W Judd, C B , 
FRS Pp iv+iyi (C Hmbndf^e MtJn\ials of 
Science and literature) (Cambridge University 
Press, iqio) Price ijf net 
O much has been uritien ^\lthl^ the last few 
years about thf history of evolution and its 
founders that the first question that arises on meeting 
with the title of this new work is i\helh€T it is pos¬ 
sible to say fm\ thing new upon a subject which has 
already been deilt with so fui»> bv the founders of 
the doctrine themselves, or has been handled from 
so many different points of view by the hisUiri ins 
of science and philosophy Ihc title of the IiuIl 

volunu undir notice need not, however, act as 1 
deterrent, lieiausc in the first pi ice the name of the 
author will uMinnnnd the confidence of siientiiic 
readers, ind, in the nevt place, because, in the words 
of the general prospectus, the siTies of small in inuals 
to which it liclongs is 

‘*not intended primarily for schend use or for young 
beginners Fhi educated reader often experiences a 
dimeulh in obt lining sheirt tiookb in w'hich recent 
discoveries or modern tendencies are treated in a 
bemi-populnr and broad style " 

With the objects thus set forth we are in rompliie 
sympathv There is ample scope, not to say a crying 
need, for the authoritative enlightenment of the pub¬ 
lic mind on scientific questions With respect to the 
present contribution to the series it is only necessary 
to remind readers of the fact that Prof Judd is among 
that small and diminishing group of men who cm 
elaim to have been personally acquainted with Scrope', 
Lyell, Durwm, and Huxley, and whose qualificationii 
for instructing the public on that subject which Ins 
been placed in his h.inds are therefore of an exception¬ 
ally high order 

By “The Coming of Evolution” the luthor means 
both the preparatory work of the great pioncrrs in 
geology, such as Hutton, Scrope, and I yell, and the 
history of the re\elation of the working mechanism 
of organic evolution bv Dirwin and Wall ice Of 
course, there is not much scope for novelty as re¬ 
gards the main facts in such a work since most of 
the materials have been public property for many 
years It is in the handling of the material, in the 
presentment of the history and in the personal touches 
which here and there enliven the storv with actu d 
reminiscences that will be found the chief interest 
and value of this fascinating little book \s a 
geologist It is but natural that the author should 
bnng into prominence the nchicvemenls m that 
domain, and especially those of his own master, 
Lyell, whom he places as the founder of inorganic 
evolution side by side with Darwin as the founder 
of organic evolution With what feelings do we now 
read of the great struggle—rapidly passing into 
ancient history—between uniformitnnanisrn and 
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catastrophism, of the piiving contempt with w'hich 
many of his contemporirios rrgirded ‘poor old 
LvclPs fads,” and of the ntrvous caution which at 
th It period wms neccssarv in order to circumvent the 
odium iheologtcum It in i\ hive been excusible in 
those days to rogird the uniforinit inanisni of LncII 
is synonymous with evolution Yi i it must not l>e 
forgotten that this inorg inic cxolution deals only with 
the geological record Whiihir cat isirophism in any 
form occurrixl during tilt period represented bv that 
record is a matter o' geologital tvidence, and it is 
with the geologists tli it the interpretation of the 
evidence rests ITie old view of tirrestnal catas- 
tropliisin has (.crlaiiily bun slam, nevertheless, after 
the he it of the frav, arc wc not justified on calm 
consideration in rejecting the view tint catastrophism 
and cv^olution are antagonistic and irreconcilable? 
Ihe shedding of moons bv planets, the outburst of 
temporary stars and other tosmu il phenomena of 
castastrophie magnitude would appear to indicate that 
nature’s operations in no! itwnys carried out bv 
retail instalments Cvululion pir mltum, so far as 
the geological record teaches, ma\ be ruled out, never¬ 
theless then was i pi nod anlecidint to that record, 
md catastrophic dcvclojmient must bo reckoned with 
as part of the evolution irv machinery of the cosmos 
Thoughts of this kind md m«in\ other suggestive 
ideas will Ik" f)roin|)ted bv Iht perusil of Prof Judd’s 
condensed hislorv There arc riiany points upon 
which the vinous classes of re iders to whom the 
book appeals could enlarge, and there is very little 
scope for iriticisni in the usual icccptation of the 
term Priihard, who in some measure forestalled 
Gnltnn and Weismann, did not spell his name 
Pritchard The statement (p iss) that “the inherit¬ 
ance of acquire d charm lers md similar problems were 
constantly present to Dirwm’s cver-open mind" may 
be challenged, because—to our tvtrlasting regret— 
this Question did not take an acute fonn until after 
Dcirvvin s dialh There is oiilv one passing allusion 
to the subject in the “ Origin of SjH'cies “ (sixth 
edition, p 33), where it slili*«l that such variations ' 
ire supposed not to be inhinted,” but Dr Francis 
Darwin informed the WTiler some time ago, 
when the passage was brought under his notice, 
that he w as unable to throw anv light upon the 
source of his fithcr’s authority for the stitenient, 
nor has the present writer been ible to ascertain by 
whom this view was held m Darwin’s time Per¬ 
haps some of the readers of this notice may be able 
to supply the necessan^ information 
But these are only small points From what has 
been said concerning the volume as a whole it is 
evident that we are indebted to the author for a most 
readable and instructive summarv', which appeals not 
only to the educated public for which it is intended, 
but which ought to be read, and read carcfullv, by 
students of natural science Prof Judd, upon whom 
many of the present generation of geologists ran now 
look ns their teacher, survives as a living witness of 
that great campaign, carried on in the arena of 
science, which resulted in the overthrow of the ancient 
cosmogony and i!he demolition of that narrow 
teleology which hampered scientific progress m every 
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dircxlion do^n to the middle of the last century It 
nMl that he has given us this short epitome 
M ith the history of modern evolution still fresh in his 
mind for the present-day student is apt to forget the 
service^: of the great masters who fought and won 
on his behalf that battle which swept away the bar- 
ntrs interposed in the path of scientific progress bv 
prejudice and bigotry, and opened up illimitable fields 
cultivation by later generations 

R Met dola 


EDVCATION AND ENVIRONMENT 
Ldut-ational dims and i8flo-t<)io By Sir 

Philip Magnus, M P Pp mi+ 288 (London 

Longmans, Green and Co , 1910) Price ys 6d 
net 

1 has been recent!) pointed out bv a distinguished | 
educationist how the opening of each of the last 
four centuries has been assiKiated \iith far-reaching 
educational reforms, and how the beginning of the 
present century has seen for the first time a deter- 
mined effort to grapple with the whole problem of 
n icional education in England, in all its grades, as 
one thing The present moment, therefore, seems a 
litnng opportunity for Sir Philip Magnus to have 
collected together some of his more important con¬ 
tributions to education'll progress, which have been 
rendered the more interesting and the more valuable 
])\ n prefatory series of essays dealing with several 
bi inches of educational activity 
It IS, of course, easy to be wise after the event, and 
espetially is this true in the subject under considera¬ 
tion which, if It IS regulated as it presumably is, or 
shouW be, by certain fixed principles, vtt the factors 
on w'hich these principles depend, and the data on 
which they must be founded, arc so vague, so change- 
ablf and so difficult of definition, that (lossibly much 
m i\ be said in mitigation of the blunders which 
l>cople in high places have made m the past None 
less, It is difficult to put forward a national de¬ 
fence for the neglect of educational refonn on broid 
scientific lines, and so long ns this sphere of nation-il 
iitiMtv la regarded as the shuttlecock of party poli- 
ticuins, it is hopeless to expect a well-defined pohev 
winch will be conformable to the changing conditions 
of changing times 

When the Instory of that great moienient which 
wa** started b) the Education Act of 1870, and vitalised 
and broadcni d bv the Act of 1902, comes to be wntten, 
after its effect* have been propcrlj defined and the 
rei,uit8 can be assessed, it wmU be seen more clcarlv 
thin can at present be done the extent to which the 
nation is indebted to the labours of a body of men. 
who w'ere responsible in a far larger measure than is 
commonly appreciated for the essentials of the re^ 
forms, and among the names of these assiduous 
workers that of Sir Philip Magnus will occupy a dis¬ 
tinguished place In some way he has been connected 
with (iearl> every branch of educational work dunng 
the last thirty years, and although in the earlier days 
of what may be termed the forward movement, he was 
frequently in the minority, events have shown that 
the minoril) is not always wrong, £nd it is due largeh 
to the zeal with which he and others, whose names 
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are not less prominent, pleaded for the recognition of 
environment as one of the essential factors in deter¬ 
mining the aims and ideals of an} educational policy, 
that 60 many of the latter-day reforms ore due The 
characteristic, however, which distinguishes the author 
of ** Educational Aims and Efforts ” from some few 
of his fellow-reformers, is a sense of proportion, com¬ 
bined with a breadth of outlook, which gives to his 
utterances a \alue denied to others 

lo attempt in the small space at our disposal to 
deal ui am detiil with the subjects comprised in the 
present volume is out of the question To do so 
adfxjuateh would involve a sunev of the educational 
hibtnrv of thirty vears The important part which 
Sir Philip plaved in the advancement of technical 
eduuition is too well known to require notice, but in 
these dnvs when the culiivution of manual dexterity 
and tile prictict of scientific method are beginning to 
be regarded as within the scope of the ordinary 
elcmenL'ir) school, it 1$ interesting to recall some of 
the curlier utter inces of Sir Philip Magnus on those 
points, made in the da\s of payments bv results 
Secondarv education and univcrsitv reform are also 
indebted to him in n hrge mtasurc, and the views 
which hi put forward in 1888 as to girls' education. 

demanding full and careful consideration from the 
point of view of suitableness to woman’s wants, 
woman’s occupations, and woman’s mission In life " 
in spite of the progress which has been made In this 
direction in the last decade, hold with equal force 
to-cLiv 

To those who take a broad view of education ns 
^nothing that is inextnnblv bound up with the 
social fabric, the essav on Social Changes and School 
Work ” w ill be regarded as perhaps the most impor¬ 
tant in the whole v^olume, and one cannot but recog¬ 
nise, in spite of the controversial issues which It raises 
—the conMdfration of which would demand an 
m Itself— ihut the great upheaval of late veara in the 
social condition of our wagc-eaming classes "renders 
it necessary that we should reconsider bv the light of 
these changes the foundations 011 whu-h our present 
system of education is raised " From the point of 
view' of teaclier and administrator alike the problem 
ifi rapidh entering on a new phase, and although no 
one can predict with certaintv what the next decade 
mav bring forth, it seems clear that, in the clash of 
opposing tendencies, the attitude of uncompromising 
hostilit) to the larger and more complex require¬ 
ments of modern conditions and civic responsibilities 
must give place to a spirit of scientific inquiiy' as to 
the most effective and economic method of coordinat¬ 
ing educational aims with national ideals Education 
\H at present far from being an exact science, but 
ihcrc IS no reason why it should remain an aimless 
ex|)erinicnt of misdirected zeal W'lth the welfare of 
the rising generation 

We may perhaps be allowed to express the hope 
that the author will return to this problem at an early 
date, and in the meantime can only trust that the 
essay will receive that earnest consideration w'hich it 
demands in view of the rapidly dianging phases of 
social life and of the child's altered relation to the 
State F H N. 
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ENERGETICS AND MODERN PROBLEMS 
Die Forderung des Tages By Wilhelm O^ti^ald 
Pp vi+603 (Leipzig Akodeinische V erlugsgebell- 
schaft m b H t 1910) 

N Goethe’s “ Maximen und Reflexionen ” there 
occurs the passage “Versuche deine Pflicht zu 
tun, und du weisst sogleich was an dir ist Was 
aber ist deine Pflicht? Die Forderung des Tages *' 
The author of the present volume tells us that this 
passage expresses the spirit in which he has from 
time to time, particularly dunng the last few \ears, 
attempted the solution of problems quite outside the 
sphere of his original saentific activit}' These 
problems cropped up in the course of the day's work, 
ind, so far as the author was personally concerned, 
imperatively demanded a solution The numerous 
articles and speeches here collected represent Prof 
0*tWald’s views on the most varied questions, such 
ns personality, immortality, the relation of art and 
science, the theory of happiness, science and tech¬ 
nology, duelling, international languages, and educa¬ 
tional reform Ihese and many other topics arc dis¬ 
cussed m a highly stimulating manner, the originality 
of the author’s argument being equalled only by the 
charm of his style and the wealth of illustration which 
he has at his disposal If one accepts the definition 
of a professor as gnen by '’Fliegende Blatter*—*‘der 
Professor 1st ein Mann welcher anderer Meinung 1st ” 
—It may readily be granted that the author, with his 
refreshing novelty of view, has fully earned the title 
The point of view from which all problems are 
regarded is the one natural to the apostle of energetics, 
whose attitude towards the more general questions 
of philosophy and psychology has alreud> been out¬ 
lined in these columns (Nature, 1902, vol Ixv , p 265) 
As the vears have passed, however, Prof Ostwald h is 
been led to study the bearing of energetics on que!»- 
tioiu which touch more closely the life of the niodtrn 
community, and are certainly of greater inunst 
to the ocdinary student of science and scitntihc 
method* 

If, with the author, we measure culture by the 
extent to which the various sources of energy are 
economically utilised for human purposes, then it is 
natural to test the claims of every custom, every 
social organisation, and every educational system bv 
the inquiry, How far does it contribute to the 
economical utilisation of energy/ It might be sup¬ 
posed that the mental attitude of one w'ho applies this 
test to all human endeavour is hopelessly utilitarian 
But this IK not true of Prof Ostwald, who is con¬ 
cerned to find a place in his scheme of things for the 
higher and less immediately practical fonns of man’s 
activity In this connection the question of the utility 
of works of art is of great interest Prof Ostwald, 
St appears, makes a hobby of pamting, and we may 
be sure that he would at once forbid himself this 
activity if he considered it to involve a wa<ile of 
energy What, then, is a work of art, sav a great 
painting, from the point of view of energetics ■' 
According to the present volume, the soaaKvaluc of 
such a work of art depends on its catalytic acuon, on 
its effect in making us better and happier beings, and 
so contributing to the more efficient transformation 
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of energy in our daily tasks This point of view is 
greatly in advance of the ultra-materialistic one from 
which a great painting is merely so much cam as, so 
much oil, and so much pigment, but it is doubtful 
whether the comparison with catalysis is anything 
more than a mere analogy 
The prominence still given to the study of languages 
in schools IB condemned tn no measured terms, and 
the time devoted to Latin and Greek is described as 
a sacnfice to a superstition It is quite truly pointed 
out that the learning of cixn a modem language, 
with its innumerable exceptions to rules, tends to 
destroy the child’s natural sense of logic and to unfit 
it for any future scientific work From this portion 
it IS but a step to the advocacy of an artificial inter¬ 
national language, which shall be "synthesised” on a 
thoroughly logical plan, and shall obviate the 
necessity of learning foreign languages. It 19 the 
economy of energy to be secured in this way that has 
led Prof Ostwold to take a prominent part in urging 
the adoption of Ido, a simplified form of Esperanto 
** Die Forderung des lagcs ” is pervaded by a genial 
optimism, based on the belief that the future of the 
race is in the hands of science alone The optimism 
IS w'elcome, although one might be inclined to argue 
about the grounds for it It may be noted onlv in 
passing that Prof Ostwald’s belief leads him to the 
curious conclusion that the chauffeur belongs to a 
distinctly higher order of being than the "cabbj " 
Throughout the book there are scattered many 
delightful reminiscences of the author’s experiences 
at home and abroad These only idd to the interest 
and charm of a volume which is well worth reading 
whatever one may think of energetics 

J C P 


THE INDUSTRIAL REVOLUTION 
Indus trial England tn the Middle of the Et^hicenth 
Century By Sir H Trucnuin Wood. Pp xli + 
197 (London J Murray, 1910) Price 5^ not 
E have in the vt^ume before us an extremely 
interesting sketch, expanded from an address 
by the author given at a meeting of the Socict> of 
Arts, of the condition of British industries in the 
eighteenth centurj" Perhaps no two periods in the 
history of social evolution, which followed one another 
closely, present greater contrast than the beginning 
of the eighteenth and the beginning of the nineteenth 
centunes Indeed, so enormous was the change in¬ 
volved that Sir Henry Wood considers it rather as an 
" industrial revolution ” than a stage in a process of 
evolution 

The invention of mnehinerv, then the discover) nf 
power to work that machinery, entirely altered the 
character of the industries of this country, and thus so 
modified the lives of its inhabitants that it is no 
wonder that social equilibrium is still far from being 
attained Before entering into a very ^ble discussion 
of the state of the various branches of industrv up to 
the middle of the century, Sir Henry gives us a vivid 
description of the social conditions then prevailing 
with regard to th# means of intercommunication, and 
the knowledge of scientific applications for doing the 
work of the industrial wcrid 
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Fft then begins with an account of the varK)us 
branchob of the textile and other trades, deeply in¬ 
ti nsring, not only to those desiring a knowledge of 
their liistor\, but to all students of the economic posi¬ 
tion at that time One curious fact impn sses itself 
on the mind of the reader, that is. how greatly the 
development of trade was hindered by the verv means 
used to encourage certnin particular tndes which were 
protected by Government action Ihere was cer- 
t unlv no latssiS'-faire in those dnvs 

I ht most important and most ancient of British 
inunufutuns w.is the woollen industry It was in a 
state of gn It prosperity in the eighteenth c«nlur>, 
and was ivin down to 1770 a domestic indusir}' ear¬ 
ned out in the homos of the farmers, who produced 
the wool, and carded, spun, and wo\o It into cloth bv 
thi help of their families and servants Nearly all 
farmers depended on this industry to enable them to 
pay tluir nnt bor its protection enactments were 
passed to prevent the export of the riw material, Itws 
were also passed to prevent the mixture of cotton and 
wool or of linen and wool in weaving fabrics It was 
to prevent rom|>etitton with this valuable trade that 
one of the rarliaments of that period killed the Irish 
w'otdlcn trade, partirul irly its blanket trade, bv put¬ 
ting in import dut\ on its coods Sir Henn WikkI 
does not mi iition this fact, but ho states that the 
encouragement given to the Irish linen industry was 
to prevent that country entering into competition with 
Fngland In the eighteenth century, .is now, Trrlmd 
and Scotl ind seem to have been the chief manuf ic- 
turers of linen 

Probablv it was owing to these rcpressivi regula¬ 
tions that England wis one of the last countries to 
adopt the manufacture of cotton The skill of her 
spipncrs W'as only equal to produring very coarse 
cotton yarns Beautiful muslins and calicoes were 
imported from India, and became so popular Ih it in 
1760 It was made "penal for any woman to wear a 
dress made of India cdico The wearing of French 
lambncs was also penal One of the most fascinating 
six:tions of this volumt conlains the descnption of the 
gradual growth of the cotton industry as machinery 
was invented and perfected 

Ihe making of linen and afterwards of cotton 
thread was first initiated in the west of Scotland by a 
woman named Christian Shaw, it rose to be an im¬ 
portant trade, evt n in the eighteenth ccntur>, and its 
products were largolv imported to England for pur¬ 
poses of lace making, then chiefly curried on in 
Devonshire and Bucks 

At the hr ginning of the century under discussion the 
manufacture of iron was at a very low ebb Carried 
rait since Roman times by the use of rhnrco.iI derived 
from wiKxl, it had almost declined entirely owing to 
the destruction of the woods, and consequent legisla¬ 
tive restrictions The author truces the gradual 
development of the use of coal for smelling, beginning 
about i7'^5, at Coalbrookdale, first of all 

At this same place the method of casting iron was 
discovered and practised. Sheffield and Binningham 
were^lready making .a reputation for metal goods, 
inclumxg pewter, which was muih used as a subs I- 
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tute for pottery Until well into the middle of the 
century England was mainly dependent on France and 
Holland for the commonest kinds of earthenware. 

Sir Henry Wood tells us that this period, until 
some time after the middle of the century, was not a 
happy one for science or for scientific development, 
and wc therefore find that industries dependent on 
scientific knowledge, such as the making of glass and 
fine potter\, of brewing and other chemical processes, 
were in n backw trd state 

Enough has been said to show what a wealth of 
material has been skilfullv put together, and this book 
forms a most trustworthy source of information when 
coming from one who is in such a position as the 
secrclary of the Royal SocieO of Arts 


SPECTROSCOPY 

The spectroscope and tts II ork By Prof H F 
Newall, F R S Pp iOj + miI Plates (I-ondon 
Society for Promoting C hristian Knowledge, 1910 ) 
Price 2s (xi 

LI HOUGH classed ns a manual of elementary 
science, this little volume will be found to cover 
A very wide range of thi phenomena of spectroscopy 
The opening chapters ire ociupied with the first prin¬ 
ciples of the undul itor\ thiKiry. Newton’s classic 
experiments, and tlu deMnpuun of a simple spectro¬ 
scopic outfit In ch ipters iv and v the reader is 
introduced to the various t\pes of emission spectra 
shown bv radiations from various sources, and to the 
characteristics uf absorption, including the solar 
fraunhofine and chromospheni sjiectra Chapter vi 
deals very lucidl) with the ihc^orcticnl principles to be 
considered in the design of spectroscopic equipment, 
showing the relation between angular and linear dis¬ 
persion, puntv ind resolving power of various disper¬ 
sive medi 1, &c Coming next to the application of the 
spectroscope to definite branches of research, it is 
showm how, b) the aid of large instruments of special 
design, th6 spectra of the stars muy be studied, re¬ 
vealing their variation m chemical constitution This 
naturally leads to the sv stems of classification which 
have been proposed to de il w ith the complex group¬ 
ings In describing the flutixi structure of the third- 
type stars, such as a Ononis, it would have been 
more correct to siiciik of the maxima of absorption 
being nearest to the violet instead of saying that the 
brighter ends were towards the red, as it is usual to 
regard the he.ids of flu lings as taken for reference 
to the positions of fiutings It is also perhaps unfor¬ 
tunate for the student that so much space should be 
given to the old, incomplete, and now little used 
classifications, while the mure comprehensive and 
natural systems put forward of recent years are dis¬ 
cussed in a few lines The idea suggested on p 81 
that the maxima of the star Mira (0 Ccti) are of the 
nature of a conflagration is scarcely to be recom¬ 
mended, especially when dealing with beginners, as 
the practically unchanging character of the spectrum 
of the star (apart from bnllmncv) even at maxima pre¬ 
cludes the probabilitv of any such chemical changes 
as must accompany the production of flame 
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Chapter vUi is occupied with the method and pro¬ 
gress of determining the motions of approach or rc- 
cesMon of celestial bodies by Doppler's principle of 
changes of wave-length 

The great field of solar observation is very efhcicnlly 
summarised in chapters ix , x , and xi . including the 
new results obtained by the use of the spectrohehu- 
graph (a simple diagram such as is often used would 
have been of value in rendering the explanation of this 
Instrument much easier), the phenomena of the pro- 
mtnciiLes and reversing ln\er during a tot iL sol ir 
echpsL I the sun's rotation and that of the various 
planets In chapter xl particular attention is gt\en 
to the spectra of terrestrial atmospheric phenoincna 
by the detection of H|)ecinl features in the sohr spet- 
trum nt different altitudes 

Chapter \ii is dtvuted to a short outline of the 
methods of investigating long wave radiations 
The inductive ineihod of presenting the reason¬ 
ing is very acceptable, and the beginner who his 
mastered the subject so far will be well equipped for 
<*ntc ring on the more advanced branches of this 
Intricate section of spectroscopy 

The concluding three chapters de d with th< phxsic il 
^sections of spectroscopv The various sx stems of har¬ 
monic I iws found so closely to represent certain t>pes 
of s|>ectra arc well described Perhaps in the pre¬ 
sentation of the diagrams to illustrate these it would 
have been prefi r ible to adopt the same scheme of 
orientation for the spectra Thus in hig the red 
end IS to the right, w'lth all the lines of the series 
converging to the left or violet^ while in hig 47 the 
red end is towards the left, and although the senes 
lines really converge to the violet as before, it Is con¬ 
fusing for a beginner to have to find that things are 
all turned the opposite way This is all the more 
important fnmi the fact that there are senes actuallv 
converging in opposite directions The phenomena of 
diffraction and general use of gratings for produiing 
spectra are next given, though necessanlv condensed 
In n manual ivowk11> written to induce readers to 
repeat the experiments, mention might well have been 
made of the fict that excellent replicas of origin d 
Rowland gratings, both plane and concave, are now 
readily obtainable at a moderate price, as it is not 
often that an original grating is avaiLiblc for general 
experimental purposes 

It will have been noticed that the description of the 
apphcation of the spectroscope has been almost con¬ 
fined to Its astronomical aspects, it should not be 
forgotten that spectroscopic anaixsis is nt present 
playing an imporLant part in the chemical and nulal- 
lurgical industries 

Eight plates are given at the end of the book, show¬ 
ing various representative spectra There is also a 
large coloured plate as frontispiece showing certain 
elemental and other spectra 

It will be evident from this summary that the book 
under review should serve as a most useful intro¬ 
duction to the study of spectrum analysis It appro¬ 
priately fills a position between the elementnr> pnmer 
■with little or no technical Information and the more 
formidable complete treatises which are admittedly 
repellent to the beginner 
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THE THEORY OF METALLOGRAPHY. 
Metallography B> Dr Cecil II Dcsch Pp x + 
4*9 (London Lon|{mans, Lrecn and Co , 1910 ) 
Price gs 

R OESCH has exadcntly been at great pains to 
compile a work that shall give a fair idea of 
the subject as a whole as it ippcals to him, and he 
IS, above all, a theorist It is a difficult work for the 
writer to review, for tw o rt isons because it covers 
practically the whole range of this enormous subject 
and IS therefore m ccssanly dogmatic on many matters 
that, if disagreeing with the author, it would need 
much space to discuss adoqu itely , and, secondly, be¬ 
cause he dismisses the whole Shi thcld Schooi thus — 
“This (the Osmond) hjpothcsis has btxn generally 
accepted as the best expression of tht known facts, in 
spite of strong opposition from n (the Sheffield) school 
of metallurgists “ although on pp 363 and 
364 wc find rather contradictorv opinions, such us 
'^-iroii was originnllx dcscribetl t>y Osmond as a hard 
variety of iron it is more eorreet to say that it is 
capable of forming solid solutions with carbon, which 
become hard under certain conditions c>f cooling “ 
The ‘ eutectic-times *' nuthcKl for fixing the cutcctic 
compositKin w'a« used by Arnold 111 his Influence of 
CartKm on Iron “ (Proc , Inst C F , part i ), 

although Tammann is credited with its first use in 
igo-j (p 18) 

Ihe author might with profit study *' Ihc Diffusion 
of Elements in Iron," bv Arnold and McWilliam, 
I S I , 1899, No I, instead of Ihi preliminary an¬ 
nouncement of 1898, which he quotes, and besides 
further details on diffusion would find that these 
authors used the quenching method then, in an 
endeavour to judge of the condition of the carbon, 
&c , at high tem|)eraturcs Als^i in connection with 
the method of changing structure from thi^t showing 
Widmanstatten figures to granular, the author credits 
the discovery to Fraenkel and Tammann m 1908, 
wrhereas the fundamentals of the matter were first 
published bx Arnold and McWilliaiii in Nature, 
No\ember 10, 1904, p 32 
A good account is givtn of the diagram of thermal 
equilibrium, and on p -\2 it is pointed out that the 
intermetallic compounds do not conform to our ideas 
of valency 

The sixth chapter is a good one on praclicil pyro- 
metry and thermal annhsis, but actual work on the 
subject, and rec'ent discussions hn\c surely at last 
made it plxin, that the author is (niircly mistaken in 
his statement on p 126 that “In accurate work on 
the transformations of solids, however, one or other 
of the difference methods is almost invariably 
adopted " As recently as the Buxton meeting of the 
Iron and Steel Institute, Scptemlier igio, it was dis¬ 
tinctly shown that in a oa per cent carbon steel the 
best workers by the dlffercnc'c mi I hod do not divide 
the Ar, point, whilst those working with the present 
modifications of Osmond's inversc-rnte method divided 
the A, point with ease, absolutely proving the supe¬ 
riority of the latteik method 
Chapters vil to xill deal with the preparation of 
micro-sections; cr}'stnllisalion of metals and alloys; 
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under-coohnii ind the metaatable state, diffusion in 
the solid state, physical properties of allo\b, and 
electromotive force and corrosion In chapter \iv the 
construction of the equilibrium diagram is clearly 
explained, and the remainder of the book deals 
with the condition of metals In allo)^, plastic deforma¬ 
tion, the metallography of iron and steel, and the 
metallography of Industrial alloys. * 

The present writer has made many notes on points 
in these chapters, ns p. aaa, " white cast-iron, marten¬ 
site and cementite," instead of pearlite and cementite 
The a Ithor is good on the difficult subject 
of hardness P 376, aluminium allots have *'& 
lower h\steresis than the purest specimens of iron 
probably due to removing ox>gen " This 

IS more likelv to be due to the larger crystals formed 
and the author, in such a theoretical work, might use 
the term **crystal" occasionally instead of crystal 
grain ' 

In the chapter on the mctaIlogrnph\ of iron and 
steel there is so much that is erroneous that it is im¬ 
possible to deni with It properly, but as an example 
the statement on p 374 that "A tool steel containing 
1 6 per cent cart^, quenched Tnmi 800° C in ice- 
water, consists of pure martensite," is meaningless 

The wxirk is, however, one tliat over} student of 
metallography should possess, for although there are 
so many points in it with whidh tme does not agree, 
the author has given on the whole a fair account of 
theoretical matters connected with metallography, has 
scoured the literature of the subject, e\cn extending 
to Russian, and hub given copious references which 
must prove useful to those Investigating the problems 
of metallography, who desire with a muiimum expen-^ 
diture of time to find out what has been done on therr 
particular branch A McVViiriAM 


PHYSIOLOGICAL CHhMISTRl 
Practical Phy^wlogtcal Chemistry, Bv Dr R H 
Aders Plimmer Pp viii+370 (London Long¬ 
mans, Green and Co , 1910) Price 6 j net 

IS IS realiv the second edition of Dr \dcrB 
Plimmer's excellent manual The first appear¬ 
ance of the book w^as privately printed for use in the 
practical classes of physiological chemietr} at Uni\er- 
sity College, London, but a good ftianv copies were 
distnbuted to other teachers, and XO the Press. A 
favourable notice of this preliminary edition appeared 
in the pages of Natxwe at the time The publication 
of the book for general sale is an indication of the 
wxiy in which the teachers of the subject welcomed 
the new departure in the presentation of the subject 
For It IS a new departure; hitherto works on the 
subject have been wntten by physiologists, the pre¬ 
sent book 18 written by a chemist, it is physiol<4pcal 
chemistry us opposed to chemical ph>siology 
The increasing exactitude of knowledge in the 
chemistry' of thonK' carhon compounds which are the 
constituents or products of living matter warrants the 
appearance of a book written to show that physio- 
^Wical chemistry' is only a branch of organic chemistry, 
lid Dr \ders Pllmmers has i>een%uccessful in show¬ 
ing the connection of the two by the insertion of the 
appropriate and logical links which unite the intro- 
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ductory diopters on organic chemistry proper wrfth 
Its daughter science 

The main aim of the work is to make it a trust- 
worth} practical guide, and no laboratoiy worker 
can affcM^ to be without it. Its ideal is that every 
student shall work through all the exercises, these 
are set out with detail and in a clear manner, so that 
there is no reason why the student should fail to do 
so under his teachers, except that of time, and time 
is a very important factor for students of medicine, 
to whom the work is primarily addressed In the 
medical curriculum, the number of subjects is grow¬ 
ing every year, and each one of these is expanding 
and seeking to encroach irxire and more on the un¬ 
fortunate student's already too-full day Teachers 
are already seeking means to limit in particular 
certain preliminary subjects, and to exclude those 
portions which have but little direct bearmg on his 
future practical life Ihere is no subject, however, 
which has such n direct bearing on medical practice 
as physiological chemistry, its relationships to 
pathology become clearer with every advance in know¬ 
ledge, if there is one subject more than anv other 
which should not be turtailed, that subject ib 
physiolc^ical chemistry W D H 


S\STE\fATIC BOTANl 
Da9 Pflaneettrenh Regni vegetabiUs conspecUis, 
Edited by A Engler Vol iv, pt 104. Papa^ 
veraceae-Hvpecotdeae et Papaveraceae^Papaveroi^ 
deae By Friedrich Fedde Pp 430 (Leipzig W 
Engelmann, 1909) Price 3160 morks 
HIS volume forms the fortieth part of the great 
series of monographs in course of publication 
under Dr Engler's editorship It comprises the family 

Papaveraceeo as understood in the restricted sense, 
that is, without the FumariacesB, the account 
of these wilt be issued subsequently as Papaveraces- 
Fumarloldes The special portion of the work, the 
systematic treatment of genera and species, is pre¬ 
ceded by a general account of the family occupying 
eighty-three pages, m Which Dr Fedde discusses the 
morphology and anatomy of the vegetative organs, 
with spenal reference to the value for svslematic 
purposes of the anatomical characters; the position of 
the laticiferous vessels and the character of the latex 
IS found most helpful in this respect The Aural 
structure and its modifications are discussed at con¬ 
siderable length, and also the fruit, especially the 
various mcchanihms of dehiscence There is also a 
useful section on geographical distribution, a discus¬ 
sion of the affinities of the family, and an account of 
its econ<Mnic uses 

The great value of these monographs lies, however. 
In the systematic portion, which should represent the 
results of the work of an expert student of the family 
on all the available material Dr Fedde is known as 
an authority on the Papaveraces, and we look to his 
monograph for a careful and considered systematic 
presenution of the family It is somewhat surprising 
therefore to note the treatment of the earlier genera 
of Papaverotdeee which, as Platystemon and EbcIk 
scholtxia, are confined to Pacific North \merica in 
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Bentham and Hooker's ''Genera Plantarum," these 
Ifenera are credited with one and four to five species 
respectively, and uhile we might expect some increase 
hi the number of known species since the date of issue 
of that volume, it is with somewhat of a shock that 
M find Platystemon credited with fifty-five and Esch- 
sChoUzia with 123 species In Platystemon forty-nine 
of the species are of Greene and slx of Feddc, in 
Eschscholhem 104 of Greene and twelve of Fedde 
Prof E L Greene, we believt, holds views as to the 
origin of species which do not accord with those 
generalh acceptecl, and these views are no doubt re¬ 
sponsible for the description of species based on char- 
nctcTh which luii^ht otherwise be regarded us repre¬ 
senting mere variants of a single species Dr Fedde 
has not onl} adojitcd Dr Greene's estimate, but added 
to the number lie perhaps shrank from the difhcult 
tusk of reducing the species to more workable pro- 
IKiriions, and took the path of least resistance The 
result IS, howevir, an increase in the number of those 
gener 1 whirh, hke Gratsegus in Americ.i, and Kubus 
in the Old World, hive been rendered hopeless!} un¬ 
workable by an\ but the most devoted expert This 
method of treatment of some of the genera leads to 
a want of uniformity In the work as a whole Fhus 
under the common poppy, Papaver rhoea^, are Iwent}- 
si\ varieties and subvarieties, which probiblv hive as 
good claim to specific distinction as the ‘ species " of 
Plat>stemon 

In dealuig with the genera of Chelidomeae, Dr 
Fedde has followed the limitation of species accepted 
b\ Dr Pram, though he does not adopt his reduction 
of several of the genera, Dicranostigma, Mvlomccon, 
and others, to subgeneric rank under Chelidonium 
On the whole, however, Dr Fedde shows a dis¬ 
inclination to differ from authont} which we do not 
expect from the expert who has exhuustiveh surveved 
the entire field of a large natural order llius under 
Meconopsis while accepting Dr Pram’s sections, he 
cuggests with regard to two of these, Aculeats? ind 
Pnmulinse, that tlie division is not a naturol one 

As regards the presentation of genera and species, 
the descriptions are full, the svnonvmy and geograph¬ 
ical distribution are carefully worked out, and collec¬ 
tions and numbers are largely cited The index is a 
good one, hut would be improved bv the repetition of 
the genus name at the head of each column, thus 
avoiding the necessity for turning buck to find the 
genus to which the species names belong 

A B R 

OUR BOOK SHELF 

fl oodcraft for Scouts and Others, Bv O Jones and 

M Wooaw ard 156, (London C Arthur 

Pearson, Ltd , igio) Price as net 
That the present generation of country people do not 
i«tudy woodcraft and field-lore with the zest and 
thoroughness of their forefathers, is a regrettable fact 
too well known to all capable of forming an opinion 
on the subject The nature-knowledge of the old- 
fashioned shepherd has been replaced d> a superficial 
education of a different class, which is of little or no 
use to its possessor, and the intimate knowledge of 
the creatutes of the forest, field, and jtream ow ned by 
the professional poachers of a generation ago has to a 
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considerable extent vanished with the diminution in 
the numbers of that clasb in many districts Nor is 
this ail, for ordinary cuuntr} ladb, in some counties at 
any rate, show' a lamentable lack of knowledge of 
names of wild plants and birds as compared with their 
grandfathers That the scout movement^ if proper^ 
conducted will do soineining to improve this state of 
affairs in the case of the ribing generation is almost 
certain, for It is obvious that to orient one's position 
m a wood at night, to follow the trail of a suspect, 
or to escape the attentions of an encmv is impossible 
without a full knowledge of woodcratt in its widest 
sense 

As an aid to knowledge of this nature, the excellent 
little volume by Messrs Jones and Woodward is ve^ 
opportune, if only it reuihes the class for which it in 
primarily Intends Both autliors anpear to have a 
thorough grasp of their subject, and the amount of 
information contained in their work 1$ little less than 
marvellous In the tenth thnpur there is perhaps a 
little too much tendenev to convert the voung scout 
into a rabbit poacher, and the exprcosion on p 136, 
‘to breik ihi law of tn spass,” jx an indication that 
the authors are not so well versed in the common law 
of their own country is they might be In treating 
of the animals and plants of the countrvslde, the 
authors are lust ns much at home as when discussing 
old-fashioned country reni< dies, or the difference be- 
tw^n w holesomo and noxious funguses, and their 
w^ork as a whole leaves little or nothing to desire in 
the matter of completeness and thoroughness 

R L 

A School Course of liiat Bv R H Scarlett Pp 

xvi + 300 (London I.,ongnians, Green and Co, 

1910 ) Price 35 6 d 

iHis book 15 intended for the us( of students who 
have alreadv passed through an elementary course in 
general ph} 5 its The author devotes the first thirty 
pages of the present volume to u recapitulation of the 
elementary portions of heat Ihe rest of the book 
deals with the more advanced part!> of the subject 
and touches bneff} upon some points which do not 
usuallv find u place in n school text-book 

Ihe subject is developed throughout along the line 
of practical work in thi laboralor>, but we do not 
think the Inboratorv' experiments are always well 
chosen in deiling with the errtirs of mercury ther¬ 
mometers on p 18, the author states that mercury is 
not quite uniform in its expansion, and near 50® C 
on the scale, there will be a constant error amounting 
to almost a degree Ihis error, of course, w'lll depend 
upon the glass, but one-tenth of n degree is nearer 
the average correction nec* ss.irv from this cause The 
method emploved on p 62 to obtain the relation be¬ 
tween the Gcnsitv of a liquid nt diffirent temperatures 
and Its coefficient of expansion will present difficulty 
n an elementarv' student, and it is certoinly not 
Hufficienth accurate for nil experiments ns performed 
in the Inboratorv Thus, in the example given on 
PP f’o* there is an error of i ptT cent in the 
calculated coefficient due to the use of this approxi¬ 
mate formula 

Similarlv in the treatment of coefficient of absolute 
expansion on p 70, it is not made clear to the reader 
which column length is involved in the denominator 
of the expression obtained The wrong one is 
measured in the illustrative example, making a i} 
per cent error In the result The hvdrostatic method 
is a most urwiiitable one to emplov for the expansion 
coefficient of ether between 10® and 30® as given on 
p 66 On p iqi we are told that the steam and 
hoarfrost lines inferscct nt o® C The chapter on 
thermal conductivitv* w'ould have been improved 
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the inclusion of some expenments within the range 
of possibility for the student Forbes' method Is 
entirely unsuitable for performance in a school 
loborulory 

Die prakiischen Schulerarbeiten in dcr Fiiystk By 
Ur W Lcick Zweite Auflnge Pp 49 (Leip¬ 
zig Quellt iind Me)er, 1910) Price 080 murk 
1 ms pamphlet consists of two parts, of which the 
first and longer Is a plea for the further introduction 
into German schools of laboratory work in practical 
physics, while the second gives a few selected 
examples of the kinds of work which the author 
regards as specially suited for schools It appears 
that comparatively few of the German Gymno^ien 
and Realschulen have as ^et introduced practical 
[^ysics into the school curriculum, although there is 
at the present time a vigorous movement in favour 
of Its compulsory adoption in all higher schools llic 
author sets forth very clearly the advantages of in* 
dividual practical work, and discusses at some length 
the objections that have been raised against laboratory 
work in schools 

It is interesting and refreshing to find a German 
author holding up English educational methods ns a 
model for his countrymen He is, however, severe on 
that method of teaching which induces the student, 
or professes to induce the student on the strength of 
a few experiments (probably badly performed) to re¬ 
gard himself as the discoverer of natur.'il laws The 
examples in the second part of the pamphlet illustrate 
other and better methods of arousing the interest of 
the pupil, and show that Dr Leick is a Uachcr who 
by his own originality will induce originality in his 
pupils There is a fairly full bibliography 

H E S 

(1) Who^s WhOi 1911 Pp XXVI+ 2346 (London 
A and C Black ) Price los net 

(2) The Writers* and Aftists* Vear Book Pp viii + 
1^2 (I^don A and C Black) Price is net 

(3) The Enj;iltshwoman*s Year Book and Dtfeclory, 
iqii Fdilcd by G E Mitton Pp xxxiv+386 
(London 4 and C Black) Price 2s 6d net 

Tub new edition of * Who's Who" (1) shows 'mother 
annual increase in size, containing eight)-four p'lges 
more than the last issue Due prominence is given 
to the biographies of men of science, about whom the 
volume provides many interesting personal facts, as 
well as details of their professional enreers This 
work of reference is more than ever indispensable 
The “Writers’ and Artist**’ Year Book" (2) is a 
verv useful directory for wnters. artists, and photo- 
graohers Tt gives just the information which these 
workers require The new tables m the book include 
r!**bs for authors and artists, and there is an article 
this )enr on the law of copyright 
We agree with the editor of “The Englishwoman’s 
Year Book “ (3) that no woman who takes onv part 
In public or social life can afft>rd to be without this 
volume The book is now for the first tune divided 
into two D^rts one including education, professions, 
and social life, and the other being itininh devoted to 
philanthropic effort An esperinllv valuable feature is 
the section giving particulars of scholarships offered 
women h\ the different universities 

Notes on Physiology By Dr Henrv Ashby Eighth 
edition Revised bv Hugh T Ashb\ Pp xxix + 346 
flzmdon lA>ngmans, Green and Co , 1910 ) Price 

At THOUGH this little book has seen eight editions, and 
u has successfully catered for % certain class of 
4 3 |kdents, that fact alone murt not be taken as evidence 
tnit the book is a good one There is little or no 
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attempt made to keep pace with the advance of 
modern physiology Old and incorrect statements are 
still rctalnra, new work and new' ideas are almost alto* 
gether omitted The book may perchance still enable 
the lazy student to scrape through his examination oiv 
the ininimum of pass marks, but it is only right to warn 
intending purchasers that to rely on Ashby's notes 
alone will be like leaning on a broken reed A cata* 
logue of the various faults, both of commission and 
omission, which adorn nearly every page, might be 
given, but it would be hardlv fair tu the readers of 
Nature to use its columns in this way These might 
more suitably appear in periodicals which arc mose 
widely read by the medical students for whom this 
book is intended W D H« 

The Sfors from Year to \ car, with Charts for Every 
Month By H Pernin Hawkins Pp 23 Price 
IX. net 

The Star Calendar for 1911 By H P H Pnee ix 
net 

The Star Almanac for 1911 Bv H Pcrlam Hawkins. 

I Bedford and London Beds Ittnes Publishing Co » 
^td , and London Simpkin, Marshall and Co , 
Ltd , 1910 ) Price (\i net 

Okcb more wc welcome the three annuals prepared 
by Mrs H Pcriani Hawkins as being among the 
most useful, low-priced aids to amateur astronomers. 
“ fhe Stars from \eir to 4 car" is practically the 
same as last year, and in some respects this is to be 
regretted hor example, turning to ‘ Halley’s Comet,” 
we find the latest information is the statement that 
“ according to the latest computations of Messrs 
Cowell and Crommelin it will ne nearest the sun on 
Apnl 30, 1910 “ It seems a pity that in a book, 
apparently issued for 1911, some short tisumd of the 
facta we learned from the re-upparition of so famous 
an object is not given 

in the “Star Calendar” the date calendar and the 
lOur quotations have been changed, and we would 
suggest that in future issues the fastening at the 
centre of the planisphere should be strengthened The 
addition of the equator and ecliptic, especially tht 
latter, might also prove useful 
No handier almanac than the broadsheet prepared 
by Mrs Hawkins can be hung in the sanctum or 
observatory of the amateur Fclipses, meteor showers, 
the positions of the pi mets, &c , are tabulated, and 
reproductions of the lunar eclipse of April 30, 1905, 
and Ritchey’s Orion nebula arc also given 

W. E R 

The Medical Directory 1911 Pp 3168 (London 
J and A Churchill) Price 14X net 
In addition to full information of the professional 
qualifications of recognised practitioners, this very 
complete director) contains all the facts a medical man 
is likely to expect in suth a work of reference Among 
the new features of the sixty-seventh Issue may be 
mentioned new lists of coroners and Continental 
health resorts, a auminnrv of the law as to crema¬ 
tions , information as to motor-car and petrol rebates, 
and a numerical sumniarv show'ing the geographical 
distnbution of the medical profession 

Philips’ Nature Calendar, iqii (London G Philip 
and Son, Ltd) Price 6 d net 
Notes are given on the characteristic animal and 
plant life of each month, and on garden operations 
There arc also notes on general aspects and problems 
of nature-study, Intended to suggest subjects for 
lessons and observations The calendar is intended 
to be hung upon a wall, and it should be of decided 
service in dirking attention to the changing face of 
animate nature throughout the year. 
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LETTERS TO THE EDITOR 
{Th« Editor doti not hold himseif respontihle for opinions 
oxprsssed by hit corretpondents Sotther can he undertake 
to return, or to correspond wttli fhff wrileri of, rejected 
manuscripts intended for this or any other part of Nature 
No notice is taken of anonymous communications ] 

ObftttVRtloDB of Mars 

In Nature of November lO. i^m. Mr J II Worth¬ 
ington givch hi 9 intereitlng observations of the line 
Btralght lines which he saw on Mars ut ria^stifT, and 
expresses his belief that these ** telegraph wires " are 
objective realities in the focal image Altliuugh 1 have 
not seen Mr Worthington's paper, yit I shall repl^ to it, 
basing myself on the. accuracy of the abstract gUen of 
It In the Journal of the British Astronomical Assentation, 
vol xxl , p 130 

Now Mr Worthington's very brief cxpericrtLi of the 
appearance of Mars during the few days spent at the 
Lowell Observatory is neceHsarily outweighed by that of 
‘ an astronomer like Prof A F Douglass who spent 
several >rars in the planet's study at Flagstaff But whut 
was the rontlusion of Prof Douglass from his observa- 
Tions of the straight ** canals," of which hi siw more 
than tinvone cisf ? *1 hat they are optical ** illusions " 

having ‘ worki*d serious injury to our ohstrv ilions ” 
(Popular Science Monthly, vol Ixx , May, 1907) It nould 
be difficult to conceive a more decisive symptom of frailtv 
in the *'(anil" question than this surrender to truth of 
Its ablest exponent 

In discussing my work rather than the collective 
evidence of great telescopes (of which my results form an 
Integral part), Mr Worthington seems to show some mis¬ 
apprehension in the very object of his critic ism, for mv 
conclusions arc identical with those arrived at at Llek, 
Aerkes, and Mount Wilson Thus, In 1895, Prof 
Barnard, summarising his evidence with the 30-inch at 
Mount Hamilton, suid —" No straight, hard, sharp lines 
were 8et.n on the continents, such as have been shown in 
the avet^e drawings of recent years" {Monthly Notms, 
R A S , vol Ivi , Jnnuarv, 1H96, p 166) On September 
ai, 190Q. T stale that “those geometnril spider's 
wehs do not exist " (Journal of the British \mra- 
nomicnl Association, vol xx , p 141) A fortnight 1 1(( r 
Prof broHt (lU graphs —“ Yerkes telescope too powerful 
for canals " Lastly, on January 3, 1910, Prof Hole pro¬ 
claims ** the pfrfectlv * natural' appearance of the phiut " 
In the <)o-inch reflector, by far the most perfet t and 
powerful instrument ever made, “ and the total absence 
of straight lines " Qournal of the British Astronomical 
Association, vol xx , p iqa) 

It would thus upppur that Mr Worthington is perhaps 
attempting to revive the old controversy on the n lative 
merits of large and small trlcscopcs But thxt qui stion 
has been settled long ago, so that any attempt to renew 
It can no longer deserve serious consideration The over¬ 
whelming superiority of large instruments has been often 
demonstrated on double stars, for the two discs seen in 
n great aperture will be blendcxl, by Increased diffraition, 
Into a single mass of light with an 18-lnch , and as the 
smaller star is obferved to revolve in perfect harmony 
with Newton’s law, there can bo no doubt whatever as to 
its objective existence The same fundamental principle 
holds good for planetary detail Two contiguous, 
Irregular, bright spots on Slors in a 33-inrh will n»pear 
ns a single round spot in an 18-inch Hence dellcntc 
objective markings, which nre quite plain in large glasses, 
cannot be defined at nil with inadequate Instrumints, and 
this well-known rigid demonstration establishes for ever 
the hopeless inferiority of small telescopes 

The advantage of great objertlvea I have further shown 
on Mars when stating (December 33, 1909) that the geo- 
tnetrkal network vanished In perlhellr op^ition of the 
planet, while much more delicate detail was quite phm 
Uournal of the British Astronomical Society, vol xx, 
p 141) On September ao, 1909, under perfect seeing, f 
can discover no straight lines, but draw Lacus Moeris as 
a vast shading, and Deltoton Sinus ^triple (letter to 
Schiaparelli, dated September si, 1909) A fortnight later 
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the same region of Mars is photographed at Mount Wilson• 
and Lacus McBrls conies out hkewibc as u vast shading, 
white the triple structure of Deltoton Sinus is also con¬ 
firmed On November 3, iqoq, at llugstaff, the “lake" 
IS missed (although covering fuUv one-sixth of the diameter 
of the planet), and Deltoton Smus appears single, while a 
host of lines furrow the burfuce (Journal of the British 
Astronomical Asaociution, \ol xx, pp 376-7) But the 
fact that straight lines arc drawn when more delicate 
detail, confirm^ by photography, is missed, constitutes 
another proof, not onf> of the inadiquaiv of the 18-inch 
as compared with the 33-inch, but also of the inanity of 
the “ telegraph wires " 

Yet my position 111 the " cinjl " question should not be 
misunderstood If by “ cinals " be meant straight lines, 
then I think the “ canals" do not exist, if we mean 
Irregular, more or less strrakv markings, then the 
“ canals" exist Of course, it would be utterly illegiti¬ 
mate to speak of genuine canals on Mars But in 
positions of Schnparelli's lines I often siw, with the large 
telescope, either (a) complex, irregular, knotted, or wind¬ 
ing bands, or (6) jaggod, isolated, dark spots, or (r) 
indented edges of difTcrential shadings Under good see¬ 
ing, the irregularities of these objects were held Rtoadlly 
from five seconds to several minutes From my experi¬ 
ence of the “ cxnals " since 1894, with various apertures, 
I am led to account for thi single 'ind double straight of 
lines of Schinparelll as follows over the objective sub¬ 
stratum of irregular, sinuous torrugalions diversifying the 
Martian surface, a tired ivc will discover by flashes a 
geometrical appearance Impressions of single lines will 
fleet now and then either o\or a narrow objective streak 
or over the jngged border of a hnif-tone, while double 
parallel lines will flash in thi position of a broader band 
But, as pointed out by Mr Maunder, the stnight Hnps 
(which, so far as my evidf nre goes, ire usually glimpsed 
severally, and not rollectivilv) are merely optical summa¬ 
tions of groups of minute irregularities beyond tho rench 
of the instrument used Prof Lowell may justly fee! 
proud upon having succeeded where all his predecessors 
failed, and upon having photogriphed the irregular streaks 
of Mars by ingenious methods, devised at his oliservatorv 

A new notion was retentlv introduced in science b\ the 
“ born-good " md “ Ixirn bad " nir of some lonlllles , 
but the splendid results of Dawes I orkver Burton, 
Green. Denning, and others in thi British Isles (i country 
most unfavourable to teli sropic work) prove that the 
difference between the best and worst observing stations 
IS largely a difference of duration of good seeing Trans¬ 
parency of air, which is indistv nsible in detecting fxint 
stars or nebulae, seems to be of little moment in planetary 
detsil WTien minute Mnrtlnn irregulnnlios bevond the 
reach of an i8-inch at Flagstaff, are held steadily near 
Paris With a 33-inch when such detail is corroborated 
by the unanswerable testiinnnv of photography and when 
the blue rap of Saturn is a most conspicuous feature nt 
Meudon a whole year before the recent Solar Congress, 
we arc bound to admit that anv point on the earth’s 
surface may give us short spells of perfect seeing 

F M Antomapi 

Pans, December a8, 1910 


Sir Ray Laakeitar'a Book on the Okapi 

Sir Harrv Johnston Is wrong m suggesting (Naturi, 
December 14) that the incompleteness of mv monograph 
of the okapi is due to the “ financul control " (pre¬ 
sumably he means the rnistees of the British Museum) 

disliking the expense of publishing i volume of tixt The 

full expenditure requind was approved bv the trustees 
when 1 wan director of the museum The absence of 
anv further text than that which accompanies the pistes 
and figures in the volume, as issued, is solely due to tho 
fact that T have not provided suih further text 

It would have been better to call the book " Contribu¬ 
tions to a Knowledge of the Okflpi ” rather than a 

“ monograph ” of that animal since although It Is In 

tho stnet sense a aionogriph, it does not profess to give 
(os Sir Harry Tohnston seems to think that word implies) 
a ritumd of all that is known and has been written on 
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the subject When my book was originally planned it 
was intended thuf it should be a monograph of the speci¬ 
mens of okapi contained In the national collection, and* 
It thub beiume entered on our list as “the monograph 
on okapi ” 

More, no doubt, might be written about the specimens 
which I had under examination, and 1 should nave, in 
some circumstances been able to add to what the book 
contains, but the problems which arose in the course of 
tny work could not, in many cases, be satisfactorily solved 
bv the examination of the existing material 
We shall have to wait for new observations made upon 
fresh or living specimens for a solution of the question 
as to what are the characteristics of the male and female 
okapi respectively, what are their geographical variations, 
and whetner there are distinct races or subspeaes 

F Rat Lankester 
aq Thurloc PHce, South Kensington 


Sir £ Kav Lavkester is correct in supposing that I 
was misled by the last paragraph of tho preface to his 
work on the okapi into the belief that there had been 
or might bo an additional volume of text to supplement 
the illustrations given in the volume under review From 
private correspondence which passed between Sir £ Rav 
Lankester ana myself about three years ago I was under 
the impression that the “ text " alluded to was In exist¬ 
ence, and perhaps 1 arrived too hastily at the conclusion 
that for reasons of economy It had been put aside because 
of the Intervening publication of M Jules braipont*s 
work The title " Monograph of the ^api ” to which 
Sir £ Ray Lankester refers ai likely to mislead an 
appraiser of his work was not of my bestowal, but is the 
official title of this valuable and admirably produced 
volume The illustrations are fully desenb^, but 1 
suppose what I nussed, and what I hoped might still be 
forthcoming, were the deductions to be drawn from these 
illustrations as to the affinities and syttcmatlc position of 
Okapia in short, a statement of Sir E Ray Lankester’s 
personal opinions He is probably quite right to with¬ 
hold these until something U known of the beast’s 
musculature and intestines 

H H Joii\sTo\ 

Tha Dynamica of a Golf Ball 

With a view to reproduction In the forthcoming Life 
of the lato Prof Tait, I have just been editing his popular 
article on long driving, which appeared In the Badminton 
Magatme of March, 1806 On reading Sir J J 1 horn- 
son's lecture, as published In Nature of December aa, 
1910, I was greatly struck with the strong rcsemblanci 
between golf-ball paths worked out mathematically bv 
lalt and the stream lines of the electrified porticles in tht, 
ingenious experiment devised by Sir J J Thomson A 
few of Tait's calculated curves were given In Nature, 
vol \lvlll (June ag, 1893), but better examples will be 
found in the second paper on the path of a rotating 
spherical projectile (Trans R S E , vol xxxix, or 
Scientific Papers, vol 11 , p 386) and in the article on 
loi^ dnvln^ already mentioned 

By laborious arithmetical calculations Tait and his 
assistant computer worked out a series of possible trajec¬ 
tories with various values for the transverse force due to 
the underipin, obtaining, among others, the kinked path 
which Tait had already demonstrated by undercutting a 
light rubber balloon it Is extremely interring to see 
how tho several types of curve figured bv Tait for the 
same initial speed of projection, but varying degrees of 
underspin, are almost accurately reproduced by ^r J J 
Thomson's beautiftil method of subjecting a stream of 
negatively charged particles to a suitable combination of 
electric and magnetic forcca C G Knott 

Edinburgh University, January a 


On the SianiltaBaUj of AbmpUy-baglanlng 
Mafoetio Stoma 

^ WAS naturallv much Interested in \>r Kfttfness’s com- 
Ihmication to NATtrRi of December 8, 1910 £ 170), and 
widi to take this occasion to express my gratefulness to 
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him for making known ms t.riucisms on some of tho 
results of my investigations on magnetic storms, as well 
as on those ol Mr FarU, where there Is opportunity iot 
repW 1 am also glad that he has made nls fttafiefnents 
■ufficientJy direct, so as to admit of an equally direct 
answer 

Dr Krogness first wishes to show that my conclusion, 
that even the sudden magnetlt disturbances do not begin 
strictly at the same instant, but at measurably different 
times at various points on the earth, rests on insecure 
foundation, he would make it appear that it was baiad 
on but two cases, viz the disturbance of Ma\ 8, iguz, 
and that of Januorv a6, 1903 He will find a table (No 
VIII ) In No a of qiv researches (December, 1010, issue 
of Terreiinal Magnetism and ^tmosphcnc Etectncity) 
which summarises the data from thirt>-eight abruptl>- 
beginnlng disturbances between the >eara i88j and loog, 
thuty-four of which were available to me when the article 
was prepared which Dr Krogness reviews {Joe nt , pp. 
19-ao) 

Tha table gives the date and approximate Greenwich 
mean civil time for each of these thirt>-eight disturbances, 
noxt the number of observatoricfi for which time data were 
available and the approximate portion of a complete 
circuit of the earth embrnred by the contnbuting observa¬ 
tories Then the value of x, or the time In minutes re¬ 
quired by a disturbance to pass over one-fourth of a great 
circle, and in the following columns is given the approxi¬ 
mate weight to be attncheil to any particular value of 
as determined from all circumstances involved, and th^~ 
souroa front which tlie data have been obtained A plus 
sign attached to x means that the disturbance progrebsed 
apparentlv in an eastwardly direction, as Indicated by an 
increase in the Greenwich mean time of beginning at 
easterly stations over that ut westerly ones A minus 
value of X means, of course, the I'everse Nos 35^38 
were since added on the basis of data communicate bv 
Mr l*arl8 (/oc at , pp 313, a 14) 

Out of thirty-eight values of x, only ten, or about one- 
fourth, have the negative sign, so that three-fourths of th* 
disturbances of the type here considered show an eastward 
progression at the times of beginning In view of iho 
greatly varying circumstances on which the figures are 
based—different observatones, dlff^ent instruments, times 
scaled bv dJffer<;nt persons, different >ears, covering n 
period of two and a half times that of a sun-spot cyde— 
It is going to be difficult to explain the persistency of th^ 
plus sign by any such possible errors as Dr Rrognesn 
points out, which, as a matter of fact, even he will hardh 
contend would be alwa>B in the same direction for every 
observatory, nor even necessarily always the same at the 
same station 

From this table the following results are derived — 

Weighted mean value of 28 plus values of x aa +1 65 mlnntea 
If If 10 negative „ ar -1 80 „ 

Weighted mean without regard to sign s ^ i -69 „ 

(Hence velocity of progression for average 
sudden disturbance, whether to the east 
or to the west, Is » 99 km /see | 

Weighted mean with regard to sign = -I- o 74 minute 

(Hence average alfehrat< velocity of east- 
wafdly progression is 235 km /see.) 

We thus get a velocity for the progression of a sudden 
disturbance on the order of 100 to soo kllometrea per 
second, hence, if a sudden disturbance passed around th^ 
earth completely it would take apprmmately between 
•even end three minutes We are here, then, dealing 
amarently with a velocity of a greatly subordinate order 
(1/3000 to 1/1500) to that of electroma^etic waves, which 
would require but a tenth of a second to pass round the 
earth, and of kathode rays which would take on the order 
of a half-second 

Another line of argument set forth In my papers is based 
on the harmonic analysis of the t^csl disturbance here 
under consideration, for which tho effect, in general, !• an 
increase In H (horiaontal Intensity) over the whole earth 
and a decrease in Z (vertical intensity) In the northern 
magnetic hcmlnihcre and gn increase In Z in the soutbem 
It was found, w example, that the disturbance system of 
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190a, was a two-fold one Arit, the strpnMr, a 
aat of flecMc currents which, if negative, circulate in the 
iwp«r regions around the earth eastwardly (antl-ck>ckwiie) 
If one were looking down on the North Pole, and secondly, 
a weaker system, imb^lded within the earth, possessing 
the characteristics of directly Induced magnetism It is a 
matter of interest that the harmonic analysis prescribes 
the same direction of progression around the earth for the 
upper negative electric currents as has been revealed by 
the generally eastwardly progression of the times of 
beginning, and It is natural, then, to inquire whether 
these overhead negative currents consist of negative Ions 
moving at the rate of 100 to soo kilometres per second, the 
resulting effect of which on our magnetic neMles Is merely 
tin exhibition of the Rowland effect on a scale far 
transcending an) laboratory experiment 

We hove found that the speed of these negative charges 
must be on the order of about 1/500 that of kathode rays 
My provisional calculation show^ that if we arc dealing 
ber^ «jth moving ionic charges, then at the heiglit of 
about 75 kilometres the rarefaction of the air und the 
other nriessary conditions, so far as can be judged from 
surface experiments, would be such as give a velocity of 
the order required to satisfy the apparently slow propaga¬ 
tion of magnetic effects over the earth The tower the 
current gets down the slower the speed, and, if other 
things are equal, the greater the effect Whether this is 
in accordance with actual observation is at present under¬ 
going an examination 

Now let us look briefly at the matter In another wa\ 
Suppose a negative ion is set in motion at a given alti¬ 
tude and in an easterly direction , the deflecting effect of 
the earth's magnetic field on the eastwardly moving 
negative charge Is to bring it down closer to the earth 
But, as we have seen, the Ionic velocity decreases with 
decrease of altitude, and hence the magnet'c effect pro¬ 
duced bv the moving ch*trge on a needle at the surface 
aould begin later and later as the charge travelled east¬ 
ward If, on the other hand, the negative charge started 
westward around our plsnet, then the deflecting effect of 
the earth's magnetic held would be to make the charge 
move higher and higher or faster and faster We might 
thus possibly hive the following state of things due to 
^ome ciiise electric charges are set in motion in every 
direction from n given point overhead Those with an 
fnsterh component of m^on would have their velocities 
checked m the manner just described, whereas those having 
a westerJv component would hove them incjcased, so that 
Tor two stations, one east and one west, the magnetic 
effect might be recorded later at the east station than at 
the west one—as we have actually found to have betn the 
ense in the vist nnjorlty of the thirty-eight caiies above 
treated 

Dr Krogness next attempts to break down the testi¬ 
mony regarding non-simultaneity of commenLcments of 
sudden <4Tnrm«i furnished by Mr Paris (for rif. pp m- 
105) Dr Krogness notwithstanding, Mr Farih 
make 0 statement (p 08) as to his method of time srnlings 
nnd the vanous matters Involved to secure the dtfcired 
accuraev It Is the custom In the Coast and Geodetic 
■^urvev to take into account every possible source of error 
and as the result Mr Fans says —** It would thus appear 
that with especial care the times could be scaled from the 
magnetic records Vrithln one-half minute in any individual 
case " ‘ He furthermore states (p 105) —" In closing, it 
seems proper to state that the icallag of the times of the 
beginnings of sudden impulses Is not so difficult a matter 
as It U to ascertain the exact correspondences in the curves 
at Afferent stations, for the form of the photographic 
record of the starting Impulse Is not always exactly 
the same at different places, that Is to say, the fixing of 
the exact point of the beginning of the disturbance Is 
Amtlnies more difficult than the reading of the time after 
the point is decided upon This difficulty arises chieflv 
from the fact that the magnetic traces, except In tropical 
latitudes, are much of the time not Bmcx>th curves " 

1 f n ths Dtcemher, tqio, Inns {Itc ) Hr Parb hw two comininucaHpoa 
■wUeb vtn five fnithcrr svldsMa on tbs matter of aouncy of bii tinw 
•acaUaif so lAicb Dr Krosnwa may b» refened 
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This matter of being sure of having precisely the samo 
perturbation for all statiom is one apparently Insuffidently 
conilderad by Dr Krogness For example, he questions 
our time of beginning in the H disturbance for the storto 
of May 8, 190a, as recorded al I’utsdatn 1 gave lah om^ 
and he gets nh 58m , I have had our scQirngs gone over 
once more, and nave this to say unless the Potsdam 
Observatory has revised the data furnished ui (copy of 
magnetogram and accompanying time data), the time 
iven by Dr Krogness is >\rong, and lah om Is correct 
f our Potsdam data are cornxT, then Dr Krogness has 
either made an error somewhere, e g may not nave con¬ 
sidered the fact that the middle of tne hour breaks in the > 
Potsdam curves is for local mean time, not for middle 
European time, or he has taken a small preliminary tremor 
observed at some of the stations, but of a different 
character than the particular perturbation considered He 
should also remember we hod before us the curvet of 
twenty-five observatories, with the uid of which the 
Identical characteristic point could be determined upon for 
each, so far os that Is possible 

Another fundamental fact in terrestrial magnetism of 
which Dr Krogness is not aware is this the existence 
or non-existence of a terrestrial magnetic phenomenon 
cannot be proved by one magnetic observotory, no matter 
how exceliOTt and superior Its equipment may be—not 
even the whole European group, consisting of about twenty 
magnetic observatories, would in certain instances suffice 
Since the publication of the papers criticised bv Dr 
Krogness, a prcdlrtion which 1 made has been found true 
On p 35, loc eit , I say — 

** In fact, I confidently expect, as toon as a complete 
analysis has been made of magnetic disturbances covering 
the greater portion of the earth, it will be found that the 
disturbance field, in general, presents all the same 
characteristics of the terrestrial, primary one—the disturb¬ 
ances will themselves reveal effects from terrestrial, con¬ 
tinental, regional, and even local causes (earth currents, 
for example, whose path and intensity defend upon local 
character of soil, &c) " 

Mr Paris has brought together fdr the March, 1911, 
issue (loc at the data from observatories all over the 
globe with respect to some porullar magnetic disturbances 
which occurred between December 20 and 31, 1908 With 
his permission I will 'intitipnte bv saying that these dis¬ 
turbances, of which there were eight ensLS, occurred each 
time over restricted regions of the globe— e g in the United 
States and not in Europe, or vice versa, &c The interval 
between the occurrence of the disturbance In the United 
States and Asia, or Asia and Liirope, was not a matter 
of a few minutes, but a matter of man} hours I Though 
ihlir disturbance—whenever il occurred—inver lasted much 
more then half an hour, and was during an otherwise 
magnetically calm day, nevertheless 0 number of observa¬ 
tory directors are on record us having n Lognised it and 
having characterised the day us disturbed (class i) Ihe 
interesting point is, however, that the) did not all get U 
at the same Absolute time, but at times diffenng by many 
hours I A discussion will be given in the March issue 
(loc eit ) 

Hence, by attempting to disprove a fact based on such 
extensive data as referred to above, with the aid of data 
at ofie observatory—Potsdam—Dr Krogness has simplv 
shown that he Is unfamiliar with a fundamental fact 
regarding the dtstrtbuUon of magnetic {^enomen'i Everv 
magnetic phenomenon known to me partakes of a most 
complex cnaracter, and to get a general result of value It 
Is necessary to base an Investigation, not simply upon one 
statkm or one part of the earth, but on as great a portion 
of the earth as possible—the greater the better 

Dr Krogness next reverts to the disturbance of January 
»6» *903, me times for which were scaled by Prof Birke- 
land He exhibits a rather interesting method of dis¬ 
crimination between the various stations, and appears to 
have overlooked where his own figures lead He rejects 
in toto the three Coast and Geodetic Survey magnetic 
observatoner, Honolulu, Baldwin, and Cheltenham—the 
latter two probably because Prof Birkeland had found the 
IdenHflfiatlon of th| point of beginning of the disturbance 
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difficult But this Prof Birkeland sa>R was likewise true 
of Torunto, vet Dr Krogness retains this station, why he 
rejects Honolulu Dr Krogness does not sa) Again, he 
ovf rlooks the fact that when he corrects Kirk* land'a 
Staling for San Pernando he has improved the rasterly 
progression—Prof Birkeland's value was ne irly two 
minutes too high In view of the uner rraintiLH in Prof 
Birkeland's scalings revealed b} Dr Krogness, and as 
Prof Birkeland fails to spc?cif> the particular ekment con¬ 
sidered, not full weight could be attached to this disturb¬ 
ance in the nbovt table It should also be slated here 
that Prof Blrkf land considered, In all, six ih iracti nstir 
points of th( disturbance curve, and m> result was based 
on all the MOlinga—Rrvent>-two in number—and not 
merelv thi hnlf-dozcn taken bv Or Krogness Did I 
myself consid(.r such limited data as Dr Krogiuss uses 
adequate for the purpose, 1 might point out th it hts own 
figures show an easterly progression of the times on the 
orticr of what is to be expected, whuh would bnve been 
Still furlh<.r accentuated had he not rejected Honolulu 

Jusl as I nm preparing this repl), 1 am m receipt of a 
letter from Dr Chreo, dated December h, 1910, accom¬ 
panying n copy of the proof-sheets, whuh he kindly lit iiit 
see, of his paper before the rh>sical Socielv, November 11 
he had also given a paper on the «< imi subject 'll the 
British Assotiatton inerting He is nut in ngrciiiunt with 
my general duduetions or with those of Mr h ms His 
criticisms nre in part exivered bv the foregoing repiv to 
Dr Krogness and in part by m\ artich in the Dicmihir 
(1910) issue (/or rif ) I tan onl> sav here that I i innot 
agree with Dr C'hree In sevcrnl of his own diKlutlions, 
and especiallv with regard to thi pos^ibU imiiiiric) of 
Mr 1 nris’s time scalings 1 beg to refer him to jip 213-4 
(/oc rif) Nur can 1 enter hire into a discussion with 
regard to his criticisms of m> hv|>othesis of ionic currents, 
for it would seem that he hns uninteiUion illv put into his 
discussion' ideas which are new to me I will onlv re¬ 
mark that nowhere In my papers hive I auppo*«cd such a 
simple ovirhend eleclnc current in the plant of the geo¬ 
graphical equator ns postulated bv him, this is best shown 
by my mathemntii al analysis 

In conrUision, I wotila like to stite m\ position once 
more, VIZ even aur most sudden mafinelic storms begm 
at measurably different times for vanous stahons dt^~ 
Inbufed over the globe The data thus far avaitahh would 
show that the Grrenvneh mean tunes of begintutig uirreaie 
more often in an eastward direr/ton than in a westward 
one 

Our explanations as to the cause niHv dilTtr, but 1 
believe what I have Just stated to be an actual f ict 

L A Bauer 

Washington, D C , 

IK'Ci mber 19, 1910 


Tnbo Laflaineacenca of Uranium 

Moibsan first directed attention to the pyrophoric 

S rties of metallic umnium The luniinositv shown on 
ng a bottle containing metallic uranium is due to the 
oxidation of small particles of the metal Uranium m a 
hard but brittle metal, when pieces of it rub together 
small particles are knocked off, and If these are neither 
too small nor too Urge the friction may be sufficient to 
heat them above 170* C , at which temperature uranium 
Inflames in air The presence of smaller particles, which 
do not Inflame visibly in air, is shown by their incan¬ 
descence in a gas flame lit by the ** spark " from the 
metal The luminosity obtained by rubbing metalUc 
uranium Is not the same class of phenomenon as the 
luminescence produced by shaking a tube containing 
uranium nitrate, the latter has been described as tnbo 
luminescence (Wiedemann) If the tube containing 
metallic uranium ii filled with hydre^en no luminosity Is 
obtained, whereat the luminescence of uranium nitrate 
is unabated In such an atmosphere Thf^ sparks obtained 
(roffi uranium are hot enough to kindle a gas flame or 
explode a mixture of hydrogen and oxygen, In fact, 1 
have been able to work a petrol engipe by ignitlhg the 
^ charger by means of such sparks The luminescence 
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of the uranium nitrate crystals, on the other hand, U 
unaccompanied by anv considerable rise in temperature. 
Pyrophoric properties similar to uranium are shown to a 
remarkable extent by W elsboch s alloys of rare earth 
metals and iron 

Tnbo luminescence is shown bv a large number of 
organic and Inorganic compounds, e g arsenic tnoxlder 
uranium nitrate, potassium sulphate, zinc sutphide, quinine 
valerate, aniline h>drochlonde, benzoyl ^aphthylamme 
Cr^stallo luminescence, or thi luminoritv produced during 
crystallisation, in prncticall} the same phenomenon, being 
mused by the fracture of rrvstals after formation, it i» 
well shown b> mixtures of sodium and potassium sulphate 
TichugaefT found a ronne<.tion between the optical activity 
and tne tnbo lumlm sctnie of organic substimes, but 
Gernez has disputed the existence of any relation betweeir 
them Sub*ctanees th it phosphoresce readily under X-ra>s 
generall> show tnbo lunimi^st iiki , and the connection 
l^twcen the two phenomena is uccentuati^ by the observa¬ 
tions of Karl, which show thit quite pure inorganic sub¬ 
stances do not show tnbo lumincRcenci* It iw n markable 
in view of rh( rodio-nctivilv of uranium that salts of this 
metal should show phosphorescence and tnbo luminescence 
to such n degree, Karl hn*i found, though, that quite 
“pure” urun>l itelate doi s not show tnbo luminesi'ence, 
while TschugatIT mentions that the chloride and sulphate 
also do not exhibit this propertv, though the) nn all 
phosphorescent Thr tnbo luminescr nee of ccvsials may he 
likened—though annlogits ire dangerous guides to theories 
—to the bursting of nn elnMic bind with a snip, when 
the cohesive fortes betwnn the molctules of the erv^taf 
are overcome tlie electrons ire disturbed, and light wavtk 
result, while Kubstann s which tasily phosphorcbte or nre 
radio-active would the morr readily have their eli tIrons 
disturbed 

Mr Rudge mentions that thi vcllow oxide of uranium 
shows slight tnbo lummisuncp, I could only obtain the 
effect by fnirl) vigorous rubbing in a mortar, and ns the 
oxido changes to a dark colour with this treatninit, the 
luminosity miv be due to oxid ition 

Mr Rudge*K lottir directs ittention to two interesting 
but distinct phenomeni 

\iFRKD C G Kcfrtos 

R M A , AAooIw ith 


The Clarification of Liquids by the Profeee of 
Tanking 

1 KiiAfL be glad if nnv of }our readers can give me 
information upon the following problem In the clarifi- 
LOtion of liquids bv the proij^ss of tanking, the settled 
clear liquid la drawn off from a tap sltuatra on the side 
of the tank above the inuddv layer When the tap is 
turned on, does only the liquid above the tap run out or 
does some of the liquid below the tap run out also? In 
the special ease of .tanking oiK, there is very little differ¬ 
ence in specific grovitv between the upper clear layer and 
the lower mudd> laver Further, how should the outlet 
be fitted so thot on running out the upper Ia>cr the lower 
should remain least disturb^? 

Rowland A Earp 

Preston Brook, near Warrington, 

December 2a, 1910 


The Conduct and Song of Birds 

This morning. Thursday, is clear and frosty, but until 
now we have had constant ram In spite of this the 
birds, for three or four days, have been singing as in 
early spring The rooks have been visiting their oh! 
nests in the elms, and, our gardener assures me posi¬ 
tively, have been carr>lng sticks and repainng their nests ^ 
this he has seen himself, and marked os exceptional I 
suspect that this (unusual?) conduct and song herald a 
period of fine dry weather 

F C CONSTABUL 

Wick Court, near Bristol, 

December aa, iqio 

P S —Fine weather here since December aa until to-day* 

January a t 
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THE NEW HAMBURG OBSERVAIORY 

N the Lnitcd States the science of astronomy has 
enjoyed for many years the adv.mtage of liberal 
financial support, and the erection of u new observa¬ 
tory on nn imposing scale is no very uncommon 
occurrence In Europe it Is otherwise, and the estab¬ 
lishment of a new observatory is a notable event We 
welcome it as such, amd watch Us development with 
special interest 

The old obseiw'itory nt Hamburg was founded m 
the year Itb first director was C Rilmker, 

and the excelkncc of his services may be judged from 
the fact that the present staff is engaged upon a re- 
rcduction of the catalogue which he formed In njoo 
it was decided to remove the observatory to a dist'^nce 
from the town, and the necessary funds were voted by 
the municipalir\ for its equipment 1 he new siii is at 
Bergedorf, about twelve miles south-east of the old 


equipment—at least two equutonuls, for instance, and 
a meridian circle— into one mam building The same 
building contained, under the s mic roof, the working 
rtKmis of the astronomers, md often—most objection¬ 
able feature of <ill—the residence i>f the director, and 
perhaps of an assistant is w* II I he new Hamburg 
Observatory carries modern hUus to their logical con¬ 
clusion Ihc isolation of the instruments reduces 
muiual obstruction iv i minimum, makes it possible 
to design each building sole I v to the advantage of 
the instrument it contains, and to a great extent 
remo\es the risk of lire, m e\er-present danger m 
climates drier than our own 
ITie old-fashioned Tstronomcr would expect a 
serious disndvmtage 111 the weikening of central con¬ 
trol But this defect is ivoided h} a complete system 
of telephonic communication bt tween the several 
buildings llie central ufhees of the observatory con¬ 
tain in a celWr six st md ird dorks These are con- 
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observatory, and about 130 feet above the level of the 
Elbe Work on the new institution has proceeded 
with great energy, and the observatory “Jahres- 
bencht'* for the year 1909 shows that the con¬ 
structional part was practically complete nt the end 
of that year The report contains an excellent bcries 
of photographs of the several buildings in different 
stages of construction, and gives a goiid idea of what 
the observatory will be when it is In full working 
order 

Tht great feature In the plan of the new observatory 
IS the complete isolation of the different instruments 
Each has its own building, as shown in the illustration 
here reproduced This is a principle to which we 
have long been tending, and here It Is carried out 
with absolute and logical completeness We arc onlv 
too familiar with the old styde of observatory build¬ 
ing Apart from separate structures, which are oddi- 
lions of a later date, It was usual to crowd the whole 
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nected with a switchboard on one wall of a room in 
the basement Close by is a chronograph by means 
of which oil the clocks can bb compared inter sc and 
with all the observing clocks of the establishment 
The Hamburg observatory is responsible for an 
elaborate public Ume service The necessary electriLat 
arrangements for this are placed on another wall of 
the same basement room It is very natural (hat the 
installation of this complicated system of wiring has 
occupied much time, the underground cables alone 
running to a total length of about i4<x) yards When 
to the low-voltage system rixjuired for the telephones 
and time service is added the provision for distribut¬ 
ing electric tight and power, it can be judged to what 
extent the efficiency of a modem observatory depends 
on the technical application of electricity Modem 
advances in astronomy are often attributed to the 
spectroscope and the photographic plate This rather 
overlodcs the Kelp derived •irom electrical power. 
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which has rendered the of large-scale apparatus 
pTdc tidily possible 

The new observatory will be powerfully equi(q>ed 
The lo-inch Repsold Merz equatonal has been moved 
fro 11 Hamburg and is in working order A 4 inch 
Repsold transit instrument remains for the present at 
Hamburg and will be moved when the new institu 
tion 18 in a position to take over the time service 
Ihis will be the case when the installation of a new 
Repsold 7i inch meridian orcle is complete The 
mounting of this fine instnunent will embody the 
ideas of Sir David GiU The roof is of iron and in 
the shape of a half-cylinder the shutters rolling apart 
over die east and west ends The whole 15 protected 
from the direct radiation of the sun by a louvred 
wooden covering Special arrangements are made to 
control the instrumental errors To the south is an 
adjustable horizontal collimator of the ordinaiy type 
to the north is a lens focussed on the mite which 


Dr R Schorr the director has eapcaased mpaie 
disappointment at delays particularly m cocnpletlag; 
the optical work But m an undertalung of this noag^ 
nitude something of the kmd is inevitable and we can 
only express ammration of the lines on which Dr 
Schorr has designed the new institution and the 
energy which is apparent in the progress already 
made H C P 


THE ANCIENT INHABITANTS OF THE NILE 
VALLEY ‘ 

OME ten years ago when Lord Cromer was 
building up a medical school in Cairo, the task 
of establishing the department of onatofOT was en¬ 
trusted to a junior fdlow of St John's CoUegCi Cam¬ 
bridge Dr EUtot Smith The young professor 
reawed Egypt at an interesting phase of the develop¬ 
ment of our knowledge of the ancient inhabitants of 
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takes the form of a vertical collimator as at the Cape 
Observatory Still further to the north on the same 
meridian^ will be placed the 4-inch transit instrument 
which will use the same mm The two instruments 
are thus in line and an independent check is possible 
by companng them directly 

In addition the observatory will possess a large 
refractor of 34 mch aperture a reflector of 40-inch 
aperture and lofeet focal length and a photographic 
combination The mounting of the refractor will be 
bv Repsold and the lens hv Steinbeil, some delay 
has caused by the dimcultv in obtaining the 
discs of suitable quality The large muror has been 
made bv Zeiu For the photographic combination 
the observatory is indebted to Herr Lippert It will 
lompnse a telescope of the normal astrographic type 
and two short focus photographic objectives of 12 
inch apert^ure This work has also bc^n assigned to 
Zeiss ‘ * 
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that country It was then becoming clearly recog¬ 
nised thanks to the labours of Prof Flinders Petne 
and those assoaated with him that certain of the 
bunals were older than the dynasties, and that it bad 
become possible to study the Egyptians of a pre¬ 
historic or predynastic pmod 

With the human remains of this ancient period Prof 
Elhot Smith wras soon brought in contact in 1901 
he had the good fortune to examine the bodies ex¬ 
cavated by the Hearst Egyptian exploration of the 
University of Cahfornia from a predynastic cemetery 
at Noga-ed-Deif in upper Egypt, mptenal whidi was 
particulixly valuable bmuse of the accurate manner 
in which it had been dated by Dr G A Reisner 
During the following years amidst the onerous duties 

1 The Aiduulofioa) Sarvojror Nuba a«port for <1 

tUport 00 tlM Hfinao Rmuu by Dn G bOior Sntth TtLB nd 
F Wood Jooofc Pp 37 *+ * I *0 Mcompony V*l u p|h 9+ 

dixidatoi. (Gftn Nttnatl Praatni 0 ^>t 491^) PdotiUE 
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td the iMcUcal bchool and the time absorbed by other 
of research, he found tune to examine human 
Mnttlni whkh could be assli^ned to definite periods 
ol a lootf period of E^rptUm history, and thus lay the 
foundation of a knov^edge of the physical history of 
Ihe ancient inhabitants m the Nile valley 
In 1907, when it was resolved to heighten the 
Aswan d^, an opportunity occurred which allowed 
him to carrv hit* researches among the andent inhabi¬ 
tants of Nubia, and to compare them with their 
contemporaries In Egypt Very wisely the Egyptian 
Government resolved to make a complete exploration 
of the ground which would become submerged when 
the dam was raised, and it was especially fortunate 
in the men selected for the task. Capwn H. G 
L>on8, F R S , V* director, Dr G A Reisner, 
afchssologist, Prot Elliot ^ith, anthrc^togist The 
work of exploration was commenced immediate!) 
above the dam, and by the month of October, 1907, 
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the remains of more than aooo Individuals, each with 
Its full archasological history, waited the attention of 
the anthropologist With his school duties in Cairo 
It was clearly impossible for Prof. Elliot Smith to 
undertake the task of examining these single-handed 
By good fortune Dr Wood-Jones, who had just 
returned from studying coral formation in the Cocos- 
Keehng Islands, was appointed to assist Prof Elliot 
Smith and carry out observatfons in the field Dur¬ 
ing the winter 1907-8 forty-eight cemeteries were 
explored on both hmks of the Nile, extending some 
eighteen miles above the Aswan dam At the end 
of the winter the anthropologicot sUff had made 
observations on about 6000 ImSviduals, belonging to 
various periods, dating fnxn predynastic to earlv 
Christian times—random samples of a local popula¬ 
tion through a period of 5000 years The opportunity 
was unique; it may never occur again, and ft Is onlv 
]ust to and ilut Prof Elliot Smith and Dr *XVood-Joncs 
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have dvalled themselves of it to the full Tbefar 
^endld records have now been published by the 
£g)*ptlan Government in u form which deserves warm 
admowledgment from archceologists and anatomists 
throufi[hout the world Ever since men began to in¬ 
quire into the origin of the human species th^ have 
turned for light to the valley of the Nile 
In a remamble opening chapter, Prof Elliot Smith 
deals with the living thread of humanity that strokes 
along the Nile valley and links the negroid population 
of equatorial Afnca with the fairer-skinned millions 
of Asia and Europe Durino the last 6 om years that 
thread has changed remarkablv little in character, at 
least when the curtain rises on it in predynastic times 
its composition is altogether modern in type and 
comp<Med of a compamtively highly civiliwd com¬ 
munity It is true that in later times the head of the 
inhabitants becomes broader and the stature t^ler 
Some have regarded the change in physique of the 
Egyptians as the result of cmlisation l 4 of Eihot 
Smth does not deny that the environment of a higher 
civilisation may not have had its effect, but Is In¬ 
clined, from the evidence he has been able to adduce, 
to infer that the changes are to be sought rather (1) 
from on infiltration of a Levantine rare, which entered 
lower Egypt at an early period and spread up the 
vallev, and (2) from an Infiltration of a negro element 
which entered the valley from the south This at 
least is clear that there is a long period of Egyptian 




history beyond that which is now termed predynastic 
The modern type of man is more than 6000 years old 

Some of Che sp^lations regarding the racial con¬ 
stitution of the ancient Egyptians may prove to have 
only a passing value, yet the contnbuticms made by 
Prof EUiot Smith and Dr Wood-Jones to certain 
problems which closely concern anthropologists are 
certamly of an abiding worth. It seems a compara¬ 
tively easy thing to distinguish a man from a woman, 
but when it comes to the sexual and to the age dis¬ 
tinction of the skeleton, and especially of the skull, the 
problem becomes a very difficult one Dr Wood- 
Jones gives accurate tracings *of two crania (Figs 2 
and 3), one skull possesses all the characters of a 
male, but is really that of a woman, the other i^ 
that of a man, but has distinct female features The 
petvu, as one would expect, affords the best criteria 
of sex, cmd even it show a certain degree of 

sexual mixture Prof Elliot Smith found by experi¬ 
ment that crania which were " " according to 

their apparent characters were grouped wrongly to 
such an extent that the measurements made from such 
groups gave misleading data It is very unfortunate 
that elaborate statistical tables have been prepared 
from crania which were thus classified We are glad 
to note, too, that Prof Elliot Smith thinks there is a 
future for anatomical as well as statistical observa¬ 
tion la anthropology 

The account giv^n bv Dr Wood-Jones of the 
ph>'sical characters, deformities, and abnormalities of 
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the ancient Nubians in full, accurate, and interesting, 
and provides a wealth of data which is quite new 
observations on their diseases und injuries opens 
n fresh chapter in pathology, for the first tunc we 
have a precise knowledge ol the ailments and diseases 
of ancient races No certain evidence of syphilis was 
found in Nubln, tuberculosis was extremely un¬ 
common, nckets ^as unknown, but thit chronic 
disease of joints, rheumatoid arthritis, was extremely 
common, especially in the pred>nastic inhabit mts 
Stone m the bladder and kidney occurred but seldom, 
but appendicitis evidently occurred, for in the illustra¬ 
tion reproduced in Fig 4, a band of adhesion—signif}- 
ing a former inflaminuilon of the appendix, —is seen 
to |>ass across the pelvis of a >oung woman found in 
a cemetery of the Bvzantine j>erioa Gout was also 
known, and a sketch by Dr Wood-Joncs shows 
the basal joint of the big toe of a man 
loaded with **chalk'* stones Canes of the teeth, so 
prevalent now amongst European races, was un¬ 
known amongst the predynasCic Egyptians, but in 
lower Egypt, it had appeared m the wealthier class 
by the time of the earlier dynasties It did not be¬ 
come common until early Christian times in Egypt 


There cannot be two ofdnions of the scientific value 
of the report prepared b> Prof Elliot Smith and Dr 
Wood-Jones, they have made a contribution to our 
knowledge of racial anatomy and disease, of which 
the Egyptian Government and English anatomists 
may well be proud But it is also clear that this 
contribution is only a first instalment to a verv large 
and important subject, which must be studied now, 
otherwise the opportunity will have gone for ever 
Both authors have returned to England, and it is 
greatly to be desired that the Eiriptian Government 
w'lll see that the work they have begun so well will 
be continued 


THE GER^fAN EXCAVATIONS AT BABY! ON 

ail the sociedet that are engaged in the 
enormously important scientific work of dis- 
intemngv^he remains of ancient civilisation in the 
countrles^f the Near East, probably the most success¬ 
ful, uf proportion to the length o{ tune it has been 
In existence, is the “ Deutsch Onent-Gcsellschaft ” 
Here, ns in other matters, the Ge^nan has come late 
upon scene, but he has made up for his late 
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appearance, not only by the amount of work he has 
done, but also by the way he has done it Armed 
With ample funds derived from pnvate subscribers, 
and made conspicuous by the special patronage of 
the German Emperor, the ‘ Deutsch Onent-Gesell- 
schaft ” has cumra on, or helped to carry on, excava¬ 
tions in Egypt, Palestine, Alesopotamia, and Asia 
Minor, which have product results of the highest 
importance to the archseologist and to the historian 
of early civilisation The cxiuvationt of the pyra¬ 
mids of Abusir, in Eg>pt, which date to the time of 
the Fifth Dyn^isty, have given us an entirely new idea 
of the art and religion of Egypt under the " Old King¬ 
dom”, the disinterment 01 the ancient ruins of 
Jericho and Megiddo have made us realise better than 
before what the Canuamte civilisation was like, the 
discoveries of Dr VVincklcr at Bpghaz Kvoi have 
revealed to us n previously unknown peruxl of the 
histonr of the Hittites, and those of Dr Koldewey and 
Dr Andrae at Babylon ind Kala’at Shergat (Assur) 
have enabled us to stud^ the actual ruins of the 
greatest city of the ancient world and of the oldest 
capital of Assyria 

The work at Bab}Ion was the first undertaken by 
the sociel\ after its foundation eleven \ears 
ago In March, 1899, work was begun on 
the Kasr, the ‘citadel" of Babylon, where 
arc the ruins of Nebuchadnezzar’s palace, 
a nd where he constructed the famous 
"Hanging Gardens ” to please his Median 
queen, und make her fancy herself once 
more among the mountains, trees, and 
forests of her native Land Here was found 
nn important monument in the shape of a 
stila of a Hittite king, which had been 
carried off by some Babylonian conqueror, 
probably from (!^nrchemish The great 
walls of the citadel, Trngur-Bel and Nimitti- 
Bel, have been uncovered, and the long 
Procession il Wav of Marduk,” between 
the two walls of Nimitti-Bel, have been re¬ 
vealed Neir bv is the great mound, now 
called Tell ‘ Ainrfln ibn-*Ah, which covers 
E-sagila the chief temple of Bab\Ion’s 
chief god, Marduk Ancf between this nnJ 
the citadel is a space called esSahn, "the 
plate ” m which stood a great siggarrat- 
tcmple called Ftemcnanki This building. 
E-sagila, and the neighbouring temple of 
BoTKippa, compete for the honour of being 
the legendarv “lower of Babel " Dr 
Koldewey scorns to pronounce for the claims of E-sagil;i 
and Etemenanki against Horsippa, and has lately 
announced in an article in the Berltnet Tageblait that 
the excavation of the Tower of Babel "we now aspire 
to and expect " Whether E-saglln or Etemenanki, 
or the two together, are the basis of the legendary 
tower we do not know, but in any case the work will 
be of the highest interest llic execavations have 
also uncovered a temple of the god Ninth, £-patutila, 
and many streets, w^hiie the great palace buildings of 
the citadel, where Belshazzar's feast took place and 
Alexander died, have been shown to cover up on the 
rivef-sKle the remams of the quay walls built by 
Sargon and NatxMlnssnr 

Babylonian architecture was not beautiful, and in 
this, as in its use of enormous and imposing brick- 
masses, it reminds us strongly of the architecture 
of imperial Rome As the brick at Rome was covered 
up by marble veneer, so at l^bylon the brick wall- 
faces were often varied by coloured relief brkkwprk 
or hidden by coloured glai^ bndcs arrai^ed in dKia- 
mental designs The Gate of Ishtnr at wbvlon, dis¬ 
covered by Dr Koldewey, has splendid decoration of 
both kinds, showing bulls guaiding the gate. The 
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Style of decoration with glared bricks borrowed 
by the Persians, and we see it in the splendid decora- 
tfon from Persepolis now in the Louvre ut Paris 
It is to be hoped that Dr^ Koldcwey has still more 
important discoveries in store H K IIali 


THE NKGIFCT Oh GROVP-T}lkOR\ 

T he volumL of “ Proceedings of the London 
Mathematical Society," second senes, vo^ vii , 
contains twtntv-si\ papers by such well-known mathe¬ 
maticians as BaLeinnn, Broniuich, Burnside, Dick¬ 
son, Dixon (A C , and A L ), Hardy, Harrison, Hob¬ 
son, Lamb, Little wood, Macdonald, Piddutk, Sommer- 
ville, and Young While these are mainly of ttxitech¬ 
nical a character to admit of discussion in this notice, 
attention should be directed to some remarks in Prof 
Burnside’s address on the “Theorv of (iroups of hinitc 
Order," ns iifTordin^ nn object-lesson on the important 
question of " England’s neglect of mathematics ** 
Prof Burnside states — 


"It Is undoubtedly the fact that the theor\ of groups 
of finite order haM failed, so far, to arouse the intensis 
of any but a vtrv small number of hnglish rn-iihi 
maticians, and this want of interest 111 Fngland, romptrid 
with thi, amount of nitmtlon di voted tu IIk subjesrt Ixith 
on the Continent and in America, appo irs to me vt rv 
remarkable " " So for as 1 have Ixtn able to knrn, no 
course of lectuns has ever been delivered either at Oxford 
or Cambridge on thi theory of groups of finite ordn " 
* In fact, 80 far as the teaching of the subji ct in Lngland 
Is tomerned, one nn) sn> that it does not exist " 

It npi>ears that during the twentj-one years of the 
now, HiusI defunct “Part II" of the MatheinJlic.il 
Inpos, questions on finite groups have onlv appeared 
four times, and th.il it is doubtful irhether four candi¬ 
dates have seriously studied the subject 

On the other side we have the following statement 

'* In Pans M Jordan gives i course on the theor> of 
groups of finite order ut ihc College di hrantc at regul ir 
intervals to an uvi rngc clnss of six students, vvhih the 
(jalois thi,ory of equ'itions is lectured on ut the Soibonm 
and th( hroli normal, as well as at om or two of the 
provincial universities 

" In most Cji rman univcrHitles, the regular courw of 
lectures on uigehrn, attends d by large classi s of studf nts 
contQins an exposition of the more elementary parts of 
the theory of groups of permutations In addition to this 
there are, in all iht larger universities, speinl courses 
devoted to groups of finite order and to discontinuous 
groups, which attract u considerable number of studi nts 
For instance, luih special courses last year were attended 
at Gbttlngcn by thirty students, und ut rreiburg by twclvi 

"In the Lnited States all the leading umversitKs offer 
regular courses in the theory of groups of finite order 
with the exception of Harvard, where a course is given on 
the Galois theory of equations In some cases the course 
is a Yearly one, and in the others it Is blenmul Ihise 
courses attract from two or three up to ten or twtlv«' 
students, who in general have already taken the B A 
degree " 

Prof Burnside offers some explanations for this 
neglect, but probably the reason la a very simple one 
If any English mathematician specmlisca in the theory 
of groups (and at least one instance is known to the 
reviewer) no university will offer him adequate re¬ 
muneration for a course of lectures on the subject, on 
the other hand, the mathematical departments of 
English institutions of university rank are deplorably 
unoCTStaffed in comparison with those in foreign 
countries, and their teachers are far too overburdened 
with elementary work to be able to start courses or 
a subject like "groups," in addition to meeting the 
necessary requirements of their examination syllabuses 
Prof. Bumsme suggests that the cause mqy partly be 


a lack of demand for instruction In the subject on the 

f inrt of senior universitv students But is It not tho 
net that such students are induced to give up advanced 
mnthematical studv and to take to experimental 
science in order to qualify for "reM.urch student¬ 
ships’" If they persist in specialising in higher 
mathematics of any kind, thrv not infrequently do so 
at the risk of injuring their future prospects of obtain¬ 
ing appointments 


NOTES 

Political services and roniim rnal prospont} appear to 
be the claims to distinction of most of tho people whose 
nnmes are to be found in thu list of N( \v \ o tr Honours 
The list Includes the nairas of kw nun of eminence In 
thL intellectual world—whi ther of srlonre, irt or litera¬ 
ture One bellow of the Ruval S(h u tv-^ Hr Havid 
Ferrier—has U'en knighted , and among the twf niy-four 
other new knights ire Hr H B Donkin, Mr G 
T^urence Gomme, and Dr G Newman Ivin in these 
cahes, however, thi honour ap|H. irs to have been lonfcrred 
for public services rnllur than In recognition of scientifit 
work The list has lieen receivid with the usual chorus 
of congratulation by the d nlv papers but it tin In no 
way be regarded as trulv representative of the men who 
are rendering the best strvHos to the nation 

Tub Ocennographical Instituti provided bv the Prince ol 
Monaco at Puns will be mnuguraud on Mondav* 
January 33 

It is announced that an issocution for the promotion 
of science, to be i ilkd the " Kuiser Wilhilm Gcsell- 
Hchnrft," will shortlv be formed in Germanv The first 
mi'ctlng of the association ih to be h#!d wiliiin the next 
wt*ek or two under the presidtnc v of Prof I nut rischer, 
nnd the f'lennnn Fiiiperor propost s to he pn 

Tub Pans Academj of Scirnies, at i m»eling on 
December ag, iqio, discussed the questnin of the election 
of women us members of the Institute of France We 
learn from the Times that the irndcniv eventuuliv came 
to the conclusion that each settion of the institute his 
comidete independence wiih regard lo the rlcrtion of 
members, and that cirh academv has the nghi to decide 
the question of the (lection of women to its membership 
ihe subject Is being discussid at a general meeting of the 
academies as we go to press 

W^E regret to sco the announcement of the death of one 
of the best known supporters of amateur nslronom) in 
Germany, Dr M Wilhtim Meyer, who died recentiv at 
Meran, at the comparatively early age of fiftv-eight Dr 
Meyer’s astronomical career began it Geneva, of which 
observatory he was for a short time director He 
signalised his connerllon with that observatory by 111 
attempt to determine the density of the miter ill near the 
nucleus of a comet by observing the displacement of stars 
over which the comet passed, but he is better known 
from his relations with the Lrania Gese iUch ifr in Berlin 
and his efforts to encourage astronomical studies in those 
who frequented the observatory He was suctcssful In 
attracting those who were capable of using the equipment 
provided wisely and well Among his pupils or followers 
may be mentioned Herr Wktt, who disiovend thf plinet 
Eros In tho Urania Observaior> Man> of his popular 
works have had a wide circulation, among which mav be 
mentioned " Dai Wcltgebaude," a work addressed to 
those who were capable of following the di tailed txplam- 
tloa of the more difficult problems in astronomv, and the 
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“ Sp i2iertf&nge durch dM Reich der Sterne** He a 1 *o 
wroto on comets and meteors In a way to attract atten¬ 
tion und stimulate enthusiasm 

JijE Meteorological OfRce has, with the commencement 
•vf the present year, Introduced considerable Improvement 
in Its Dally Weother Report Dover has been discontinued 
419 u reporting station, and Newquay has been added 
Ihe London observations are now taken at Kew, and not 
in St James's Park as for some years past The Jxmdon 
arfi is, however, well served by supjrfementary observa- 
iions given for Greenwich Observatory, City (Bunhlll 
Row), Uestmlnster (St Jemes*s Park), and Hampstead 
The graphic representations arc greatly improved, and 
the arf>a covered by the charts has been extended, so that 
the Incorporation of the observations from the Atlantic 
O^pon received by radio-telegraphy will be much clearer 

Ihe summary of the weather for the >ear just issued 
b\ the Meteorological Office with Its Weekl) Weather 
Report shows that the mean temperature for the several 
•districts of the United Kingdom was nowhere very 
-different from the average The absolutely highest 
temperature reported In the British Isles was 83°, which 
occurred both in the east of England and In the Midland 
•counties, and the lowest was minus 10^, In the east of 
'Scotland The rainfall for the year was in excess of the 
average, except In the north and west of Scotland The 
greatest excess was 9<ia inches, m the Channel Islands, 
and this was followed by an extesn of 6<83 inches, In the 
south-west of England The heaviest aggregate measure¬ 
ment was 49 74 inches, in the north of Scotland, and the 
leost 95 94 Inches, in the north-cast of England The 
largest number of rainy dajs during the year In any dis¬ 
trict was 957, In the south of Ireland, the least 194, In 
the north-east of England, and 195, In the south-east of 
England The duration of bright sunshine varied con¬ 
siderably in different districts, but there was a general 
■deficiency except In some of the northern districts In the 
north of Scotland there was an excess of 74 hours, and in 
the north-west of England an excess of 69 hours, wbiUt 
In the Channel Islands there was a deficiency of 159 hours 
and m the east of England a deficiency of 103 hours A 
discussion of the Greenwich observattons shows that the 
mean temperature for the year was 50-4®, which Is 03° 
In excess of the average The hlghes;, monthly mean was 
fia 9®, in August, the lowest 38 7®, m November In 
November the mean temperature for the month was 47® 
below the average of sixty years, and in July It was 4® 
VIow the average In December the mean was 5® in 
excess of the average, and In October it was 3 5® in excess 
The absolutely highest temperature was 89®, in June, the 
lowest 30 ®, in January The greatest range in any month 
was 48®, in May There were only two warm days with 
the temperature above the average in July, and only three 
in November, but there were about twenty-six warm 
^a\s both in October and December November had as 
many os fifteen frosty nights The aggregate rainfall was 
38 inches, which is 4 Inches more than the average, and, 
with the exception ^ 1903, It was the heaviest rainfaU 
for thirty years- July was the wettest month, with 35s 
Inches, and September the driest, with 0*71 Inch The 
duration of brl^t sunahlne was about 115 hours' deficient 
for the year May was the sunniest month, with B19 
hoursf and December the least sunny, with about 30 
hours 

^VERAL earthquake shocks have been recorded during 
th^ast week According to Reuter messages, contimioiia. 
■hocks were esperienoed In the provlhce of EUs, Greece, 
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on December 39, 1910 On December 31 a dlstTnct eprtb 
tremor, lasting several seconds, was felt at San Fraacisea 
at 4 41 e m , and on January 1 a strong abode was felt 
at Brusa, in Asiatic Turkey 

A TBLBoaAFHic message from the ss Cedric to the 
Marconi Wireless lelegraph Company on December 99, 
19 zo, published in the Times of the folloering day, stat^ 
tiut the ship had been In communication with the English 
and French coasts at 1950 miles distance, and with Flores 
Island on three successive days The ship was in oom- 
munlcation with the European and American coast every 
day of the passage, and was at the time of tele|^raphlng 
IZ40 miles from New York. 

The Elizabeth Thompson Science Fund was established 
by Mrs Elizabeth Th^pson, of Stamford. Connecticut, 
** for the advancement and prosecution of scientific re¬ 
search In Its broadest sense " The income from thb fund 
I is now available, and the trustees desire to receive applica¬ 
tions for appropriations in aid of sdentific work The 
trustees arc disinclined, for the present, to make any grant 
to meet ordinary expenses of living or to purchase instru¬ 
ments, such as arc found commonly jn laboratories 
Decided preference will be given to applications for small 
amounts, and grants exceeding 60I will be made only In 
very exceptional circumstances Applications for assist¬ 
ance from this fund, in order to receive consideration, 
must be accompanied by full informatioi], especially In 
•regard to the following points —(i) precise amount re¬ 
quired , (a) exact nature of the investigation proposed, 
conditions under which the research is to be prosecuted, 
(4) manner in which the appropriation asked for is to 
be expended All apphcations should reach, before 

February i, the secretary of the board of trustees, Dr 
C S Minot, Harvard Medical School, Boston, Mass, 
USA 

Mr F C Selous has been commissioned by the 
trustees of the British Museum to undertake an expedi¬ 
tion to the southern district of the Bahr-cl-Ghazal or 
Lado for the purpose of procuring the head and skin of 
an adult male of the Sudani race of Lord Derby’s eland 
(TaufotfaguM derhtanui gigas) As these antelopes appear 
to be of a wandering disposition, It is by no means easv 
to know where to light upon them, and even when found 
It is somewhat difficult to decide whether to select, for 
museum purposes, a comparatlvelv young bull with long, 
unworn horns and a short frontal “brush,” or an older 
animal with shorter horns but a fully developed brush 
' At present this eland is represented in the exhibition 
gauges of the natural history brandi of the museum bv 
the mounted head of a female and a male skull and 
horns. Mr Selous, who has our best wishes for success, 
■tarts, we believe, almost immedistely 

A CORXBSPONDSNT of the Ttmes of December 38, 1910, 
records the discovery oi what may be called an Arabic 
Pompeii in the nolghl^urhood of Cordova The discovery 
of this pleasure-resort of the great Khallf Abderrah- 
man HI, who erected it between 936 and 961, has been 
Jealously concealed by the Spanish arclueologists, and 
came to light accidentally th^gb the examuMtion of 
certain fragments of Arabic icidpture of the tenth century 
recently deposited In the Museum of Cordova The re¬ 
mains may be asrigned to tiie Egyptian or CoptoiArabrc 
school, and among them tin most remarkable are the 
spedmens of glass work with s silver sheen, the secret of 
which hat long been loct, and the painted and glased 
pottery made out of calcined clay So far, the excavations 
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Appsar to have been moat inefflciently conducted, and 
imicfa valuable material has been destroyed It may be 
hoped that the Spanish Government will now arrnngo for 
the sdentlfic examination of a site which is likely to 
supply much information on a little known chapter of the 
history of Moorish art 

Mr B CARRUTHRafl, id conjunction with Mr J H 
Miller and Mr M P Price, left Enftland in March la^it 
with the object of exploring xoologically, botanicnll), nnd. 
so far as possible, geographlcallv, the upper part of the 
basin of the ^enesei and the western frontier of Mongolia 
The expedition started In May from Minusinsk, on the 
Yeneseli up to which point that ri\er is navigabk, and 
finals reached Kuldja on November 14, in the Ill 
in tile Tlan-shan range, having successfully accomphsh«Hl 
the journey along western Mongolia A prelimlnaty 
account was given m the Timsj of December 30, iqio, 
from which it appears that the expedition had lirst to 
traverse a belt of virgin forest, which extends m this 
reghw from the Yenesci to the Baikal lake, and then 
passed over a range 5000 to 7000 feet high into an up|ier 
basin of the Yenisei This basin was inhabited thinl> b\ 
tribes of Finno-Tartar stock, who reside partiv in the 
forest and partly on the more open countrv of larch groves 
and pasture land Thn forest people are occupied In hunt¬ 
ing and herding their domesticated reindeer, of which two 
breeds were rnct with Wild reindeer were also found to 
occur on the higher parts of the hill ranges above thp 
foretts» The western part of the basin was found to be 
more and than the forest-clad eastern portion, and in it 
the inhabitants lived in felt tents Everywhere signs 
abounded of former settlements and of xn earlier and more 
advanced civilisation, and evidence seemed to point to an 
Increasing desiccation of the region having been the prin¬ 
cipal cause of its desiccation here as in other parts of 
Central Asia In passing south to Kuldja on the approach 
of the winter season across the basin of the Upper Irtish, 
vast deposits of fine mud now being eroded by the hill- 
streams were met with, and it is suggested that these 
were deposited in comparatively recent times, when there 
existed a vast inland sea eovedng all the river basins of 
this region, and of whidi the lakes Balkash, Ala-Kul, 
Ebi-Nor, &c , are the vestiges The route for next season 
may be eMtwards along the Tlan-shan range to the 
western margin of the Gobi desert 

It has been long known that there is a con side rablp 
bed of low-grade iron ore in the Jurassic rocks of some 
of the western isles of Scotland, and especially in Raasay 
The deposit there has been described by Mr H B Wood¬ 
ward in the Memolra of the Geological Survey, and 
analyses published by him showed that the ore agrees in 
general character, as well as in geological horizon, with 
the Clevaland ores of Yorkshire The deposit in Raasay, 
an island off the north-eastern coast of Skye, covers an 
area of some a8 square miles Prospecting work on the 
deposit has been conducted for aoma tUna past by Messrs 
Wm Baird and Co , of Glasgorw, and it is now announced 
that they have secured an option for the purchase of the 
island, and tiiat they propose to erect blast furnaces there 
for the smelting of the ore The extension of the ore bed 
in Skya has also been examined, but with less promising 
resulta. Tba Raasay ore is of low grade, but its position 
aUows of inexpensive mining The ore will be used for 
tba production of foundry pig iron 

SOMk parti^lars of the proposed work of the German 
Antarqtlo Expedition are given by the Berlin correspondent 
of the Tfmes in the issue for January 4. learn from 
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this source that the Antarctic expedition, under the com¬ 
mand of Lieut Filchner, will leave Germany early this 
year for Buenos Aires, and will proceed from there at the 
beginning of October via South Georgui xnd the Sand¬ 
wich Islands to the Weddell Sen On arrival ui the 
Weddell Sea It is proposed to establish a b ise station on 
the eastern coast so far south as possible, with the neces¬ 
sary equipment for a year’s research \ part} of ten 
men will be landed, of whom six—a geologist, a meteor¬ 
ologist, an astronomer, a doctor who is also a biologiat, 
a cook, and a sailor—will stav m the station, while the 
remaining four will undertake a long sledge expedition 
into the interior of the South Polar continent Meanwhile 
the ship will return to the \tlantic Ocean to cany out 
coastal observations and oceanographical work At a 
meeting held on January 3 in the building of the General 
Staff, with Prince Henry of Pruasia in the chair, th'^ 
treasurer of the committee which ib arranging for the 
expedition announced that a sum of about 41,250! is in 
hand The cost of the vessel and equipment have 
amounted to 14,500!, and the total cost of the expedition 
IS estimated at 70,000! A lottery has been authorised by 
the Federal Council, and is expected to produce not less 
than 27,000! 

Thx expedition of the British Ornithologists* Union to 
Netherlands New Guinea, continues to labour under 
extreme difficulties, and the experiences of its members 
conftrma the opinion that New Guinea is one of the most 
difficult places in which to travel The jungle which the 
expedihon has encountered is almost impenetrable, and is 
described aa " dismal, dark, dripping,'* abounding with 
noxious Insects and leeches The strain and illness have 
so told on Mr Goodfellow, the leader, that he has had 
to return home Earlier accounts stated that very short 
people had been met wnth, the last account describes a 
true pygmy race inhabiting " the foot-hills of the moun¬ 
tains Th^ shy and treacherous pygmies, who averagp 
4 feet 6 Inches to 4 feet 8 inches in height, wander over 
the heavy jungle-clod hills and mountains, subsisting on 
roots and jungle produce, hunting the wallaby, pig, and 
cassowary, and fishing in the mountain torrents They 
dwell in the rudest kind of lean-to huts made of branches 
and fan palms, with no regular villages, but moving from 
district to district in search of food The only metat tool 
they possessed was a small wedge-shaped piece of iron, 
I Inch by a Inches, Inserted into a w^en handle, and 
answering the purpose of an axe, and with this a whole 
ao-acre clearing had been made None but those who 
have worked and tolled in this dense jungle can really 
appreciate the perseverance and patience necessary to 
accomplish this, for many of the trees are from 11 to is 
feet in circumference This piece of iron was traded up 
from the coast natives." 

On Tuesday, December 20, igto, in a paper read before 
the Royal Colonial Institute on the birds of our colonies 
and their protection, Mr James Buckland brought a 
further heavy Indictment against the plum*-hunter and his 
trade in our colonies and dependencies, and a powerful 
appeal in favour of the prohibition of the import of 
trade feathers In Australia, New Guinea, New &abuid, 
India, and the West Indies, the most beautiful members 
of their avifauna ara apparently being so ruthlessly 
destroyed as to make it no difficult matter to predict their 
comparatively early extinction As on example of the 
havoc wrought by these hunters, Mr Buckland instances, 
'among many othew battues, the slaughter on the Island 
of Losiansky, near Lyson, one of the bird-reservations 
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rstabliMhed in the Pacific by the United States, of 300,000 
■ea birds before the descent of the Government cutter put 
a Kudden stop to their proceedings The author of the 
pap( r emphasises the enormous value of birds m our 
tropical and subtropical colonies from an economic point 
of view, and pictures what would result from the extinc¬ 
tion of such species as the straw-necked ibis, which saves 
the Australian paddocks in their pcrlodlrnl ravages by 
grasshoppers, of which twenty-five tons can be devoured 
in a single day by aoo,ooo of these useful insect eaters 
Protection of colonial birds, he pleads, is called for also 
m the interests of sentiment and hereditary association 
" Which Is It to be,*’ he osks, “ the bird, nlive, filling 
the land with song and beauty and labouring unctasingly 
for the good of millions of our kinsmen, or the bird, dead, 
and irreparably lost to our colonies, that a few individuals, 
whose number is composed largely of the foreign t lenient, 
may put money In their pockets? *' 

Mr Hauef Smith forwards us, In reference to the 
review of his book, ** Aigrettes and liird Skins," m 
Naturb of December 15, 1910 (p 207), a number of 
extracts—unfortunately too king for our limited space— 
from various notices dealing with the book in the colonial 
and Indian Press, many of them supporting " a fair hear¬ 
ing for both sides prior to the passing of enactments,'* 
and reminds us that his book " suggests the establish¬ 
ment of a ilose season generally and total prohibition of 
shooting at any centre where the birds show serious signs 
of diminishing '* In reply to this communication our 
reviewer repeats that the difficulties and expense of 
effectively maintaining a close season ore prohibitive Die 
plume-hunter, moreover, apparently devoid of conscience, 
ignores all laws, regulations, and enactmonts* Ihe nuptial 
period is his only harvest time , If stopped In that season 
his occupation would be gone The fails already 
sufficiently established prove that the trade Is conducted 
with the utmost cruelty, that the extermiiuilion of many 
economically valuable species is imminent, and that no 
close season will effectively stop the shughter of ornate 
birds so long as such great emponu as I^indon and other 
Continental cities remain open In centres whore exter¬ 
mination Is Imminent, even if proclaimed, the plume- 
hunter will carry on hli trade by stealth when he cannot 
openly, and will ship away his harvest as " cow -hair," 
"horse-hair,** or under any other specious designation 
Jikely to pass the custom house 

In a lengthy letter to the Timci of Decrmber a6, 1910, 
Dr Bulkxrh makes an earnest appeal for the adequate 
endowment of medical education and research He points 
out that the better educated the medical man, the greater 
the gain to society In general who requires hU services 
Medical education at present is so expensive that the cost 
IS less than half covered by the fees of the students We 
have hospitals unrivalled in the world, but it has been 
decreed that the generous contributions of those who sup¬ 
port them must not be applied to medical education The 
public demands the greatest cfTKlcncy, yet with few excep¬ 
tions fails to provide the institutes which are necessary 
for the training The donations of generous donors for 
medical research, such os those of city companies and of 
Mr Carnegie and the Belt scholarships, to some extent 
miss their aim In the main they go to the researchers, 
but ncgl^ to provide these with laboratories and train¬ 
ing for their work The teachers who have to tram them 
■re overworked and inadequately remuneroted, they them¬ 
selves had they the time and opportunity, form 

the maK/stay of medico! research in this country But the 
r es earch scholarships ore usually awarded to relatively 
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young men, and their teachers obtain no help, financial or 
otherwise 

Tub Psychologteal Revtew for November (1910) con¬ 
tains a paper by Mr T V Moore on the influence of 
temperature and the tlectnc current on the sensibility of 
the skin The author finds that the minimum threshold 
for touch and for spatial threshold is reached when the 
temperature of the skin 19 about 30" C , above and below 
which point the threshold riHPS He also concludes that 
PflUger's law for the irritability of motor nerves and 
muscles holds for cutaneous sensibility, which Is accord¬ 
ingly decreased at the anode and increased at the kathode 
pole Mr Moore finds that, immediately after the subjec¬ 
tion of a skin area to the induced electric current, the 
sensibility of the touch spots and of the pain spots U 
lowered considerably, ind he btlicves that under these con¬ 
ditions a touch spot may function as a pain spot 

According to an article by Mr L E Hope, the curator, 
published In the Jlfuieumj Journal for December, 1910, a 
local natural hUtorv record bureau has been established nt 
the Carlisle Museum fhe area of observation includes 
a radius of fifty miles from the city, and it is to be hoped 
that an increase In the local fauna list will be the result 
of the movement 1 he scheme has been in operation since 
1902, and during the last few >eBrs the annual number of 
notes has been between aoo and 300 annually The idea 
may be commended to other local muHeiims 

According to an article in the Ttmes of December 23., 
1910, the relatives of the late Mr Boyd Alexander are 
about to present, in accordance with the wishes of the 
deceased, his large collection of African birds to the British 
Museum The specimens arc obout 4000 in number, and 
include several species (whether the types is not stated) 
discovered by the late explorer, among the most Interest¬ 
ing of these being WiIIlopUs* honey-guide {Indtcalor 
•nnlicochal) and the long tailed trec-warbler {Ufolnis 
mafiac), the latter representing a generic type of its own 
The first portion of the collection was made in the Cape 
Verdes, a second portion during the Kumasi relief expe^- 
tion, a third when Mr Alexander led a column to 
Gambaga, a fourth in the course of the Alexander-Goiling 
oxpedition from the Nile to the Niger, and the last In the 
Islands of the Gulf of Guinea and the Cameruns 

Much interest attaches to a note, by Mr E Bid well, In 
the October (1910) number of the Ibit (ser q, vol iv , 
p 759)» on fragments of the egg of an ostrich obtained 
gome years ago in a nalla on the Koin River, in the Banda 
district of the United Provinces of India Structurally 
the shell is almost identical with that of the Somalv 
Struthto molyhdophanes, but the thickness is eomewha* 
greater The name S tndicus is proposed for the apecles 
represented by the Banda egg-fragments It may be men¬ 
tioned that in ancient literature there are references to 
the occurrence of largo birds In Central Asia, not improb¬ 
ably inclusive of Baluchistan, which could scarcely have 
been other than ostnehes, while In old Chinese worlu there 
If mention of ostrich-eggs sent as presents to the 
emperors The Assyrian sculptures show, moreover, that 
ostriches formerly Inhabited Mesopotamia Sub-fossH egg¬ 
shells Indicate the omirrence of a species ( 5 « chtrsonenMiM) 
in the Government of Cherson, In south Russia, while in 
the Pliocene we have remains of S karatheodori from 
Samos and of S oMiaiictu from northern India, 

Thb nature of the colouring of the kingfisher is dis¬ 
cussed by Mr I* J Stubbs in the toologiit for December, 
1910. According to the angle of vision and the potiBon 
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dif i^teUlor with regard to the light, the colour of the 
Inthen on the back of the bird ranges from ultramonnc 
WmI cobah, through green, to itraw-yellow The outer 
Uyen of the feathers are transparent, and may be rcmovi.d 
without Interfering with the underlying colour, which ts 
not duo to pigment Beneath the outer la>er is a pnvo- 
mont 4 lke arrangement of polyhedral cells, the tops of 
which are the soune of the blue colour These caps arc 
slightly convex, and when seen by reflected light arr blue 
on both Mas In the author's opinion the origin of the 
colour may be explained by " tho theorv of the produr- 
tKm of blue by the reflection of light from small particles, 
4 Uk 1 of orange or red by the transmission of light through 
small particles " It is, in fact, precisely analogous to the 
QOlour of the air, the full blue appearing when the feathers 
are seen by dffTused reflected light, while at a low ongle, 
when the light is in part transmitted, the straw-} ellow 
results 

A MONTHLY journal entitled Peru To-day is published to 
give an account of Peruvian development, and from it wi. 
learn that the principal cotton-producing districts are n< nr 
the Coast, and are usually vast desert-like vallevs irrigak'tl 
from the rivers flowing from the Andes to the Pacific 
Canal Irrigation is adopted, and the growers hnvL acquired 
considerable skill in management The sugar cultivation 
is being improved by the Introduction of labour-saving 
devices and more modern machinery, attention is also 
being paid to drainage The vield on well-manngtnl 
estates is very considf rnbly above the average of the 
country a fact wliith indicates that there is still con¬ 
siderable scope for development An experiment station 
has been established ui Lima for working out agneuitur il 
problems / 

The Interesting little booklet entitled “West Indus in 
Canada," that has been drawn up for the Canadian Exhi¬ 
bitions at Toronto and St John's to give information about 
the resources of the West Indies and British Guinno, will 
appeal to a much wider audience than such publications 
usually find It contains a map of the West Indies md 
tables showing their i.hief exports and imports, thi n follows 
an account of each island, including a short historv and 
general description un account of the climate and sinitarv 
conditions, and of tho industries Unfomiliar crops and 
operations such as planting bananas arc illustrated A 
list of books dinllng with the West Indies is included and 
finally an alphabetical list Is drawn up of the products, 
with a sufficient account of each 

Thi Proceedings of the Universitv of Durham Philo¬ 
sophical Societj is always an interesting volume, nnd the 
Gurreot number (part v , vol 111) fully maintains the 
standard set by Its predecessors Mr Gray reports a 
severe attack by a furniture pest, Glycyphagus domrsheus, 
da Geer, on the contents of the dining and drawing rooms 
of a new house m Newcastle, which did so much dumigc 
that oil the Infested furniture was destroyed Prof Pottir 
describes experiments showing the difference of potential 
set up by the activity of mlcro-organiims in culture solu¬ 
tions, and Mr Horne and Miss Coull give an account of 
their work on the absorption of water by the seeds of 
Vida Faba Engineering subjects arc represented by Mr 
Edan's paper on the endurance of metals under alternating 
stresses, and Mr Dixon's paper on torsional vibrations of 
masalva loaded shafts 

The Board of Agriculture Issues each month an excellent 
Journal containing papers on technical subjects of import¬ 
ance to farmers, market gardeners, and others, as will ns 
shorter articles and notes on crops, markets, &c Recent 
iisues contain an article by Mr K J J 'Mackenue, m 
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which he develops his well-known studies of the " points 
of livestock, showing how they mav to some extent bo 
reduced to actual mcanureimnr, nnd thus become suscei^ 
tible to exact treatment Mr Sawyer given an account of 
the sugar beet grown for export In Norfolk, but considers 
that the price offered—171 bd per ton—was barely 
sufficient, he thinks that sox >\ould have to be offered 
by factories starting in England Dr Russell gives some 
new analyses of seaweed, and shows that it contains 
notable quantities of fertilising muuml, unfortunately, no 
economical method has >ct been discovered of working it 
up into a saleable manure 

In the Bulletin of the Impernl Academy of Sciences of 
St Petersburg, No n, 1910, M I P iolmarhcf reports 
the changes made in the map of the coast between the 
rlvera Khatanga nnd Anabar bv his expedition in 1905 
Cupc Prcobraxhenle U removeil more tlian half a degree 
to the south Ihe cast coast of ihi Khutanga Gulf was 
found to be very irregular, jutting out into tliree large 
peninsulas separated by deep inh ts, nnd the St Nicholas 
Ulond does not exist The rntrancM 10 Nordvik Bay faces 
north, not west The actual co ist-line is marked In red 
EMI a cutting from the lOo-verst map of Asiatic Russia 

Tme Memoir of the Imperial Russian Geographical 
Society (Statistical Section, vol x , No a) consists of an 
essay by M Semionof-of-Tinn ShTn, on the towns and 
villages of Russia and their distribution in relation to 
physical conditions and historical events The country is 
divided into three mam divisions the centre and north¬ 
west, where agriculture thrives on the watersheds, the 
northern, where the climate is severe ind rural industries 
(fishing, lumbering, Sx ) are pursued on the rivers and 
lakes, and the black soil of the south, exclusively agri¬ 
cultural, where the population is concentrated in the 
valleys The towns ore divided into groups according to 
population and regions, and arc treated m connection with 
the non-rural Industries (mining, manufacture, trade, Ac ) 
to which they chiefly owe their origin hifty per cent 
of the urban population is concentrated on the shores of 
the Baltic The article is accompanird by a general map 
and many sketch-maps Illustrating especial subjects 

As the irrigation system m Egypt is continuously being 
developed, the margin within which improvements may bo 
made becomes narrower, and factors which at first were 
of minor importance have now to be studied In the 
November (1910) number of the Cairo Sarntific Journal 
Mr J Murray contributes a study of the seepage and 
evaporation loss from the Ibrahimia canal, which waters the 
greater part of Middle Egypt A rtneh of na 1; kltometres 
IS investigated, having a width of from 38 to 55 metres 
between Deirut nnd Maghogha, and is treated In four 
sections, In these the loss is found to be 39, a 8, 3*0, 
and 08 metres per second in proceeding from Deirut down 
stream, and a formula Is proposed for reckoning the loss 
in similar canals in Egypt 

In the Cojfo Srt^Ufic Journal for November (1910) Mr 
H E Hurst describes a visit made lo some of the oases 
in the Libyan desert when extending ihe magnetic survey 
of the Nile valley to the westward 1 races of (he old 
Egyptian practice of astronomical observation were found 
in Dakhla oasis in the method of dividing up the day 
into periods for supphing the water from the flowing 
Wells, and In utilising the rising or setting of certain stars 
for distributing the water to the land of different share¬ 
holders in the water of the spring The same custom 
prevails In Baharias oasis, nnd also In Nubia, where tho 
water is raised from the Nile by water-wheels worked by 
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cattle, and then dlitributed on the land of each owner 
in turn 

At the meeting of the reoearch deportment of the Royal 
Geographical Society on December 15, 1910, papers ^^ere 
read MUs M Pallii and Mr R Gurnet on the saline 
water of that portion of the Norfolk Broads which is 
drained by the rivers Thurne and Bure Evidence was 
brought forward to show that such Kalinit\ \\ as onl} 
directh due to the tidal water of the sea in the case of 
the Bure, but in the basin of the Thurm salinity increases 
Inland, ond Is greatest in Horsey Mere, which is fed by a 
layer of salt nater which percolates from the sea coast 
and i \tends to some height above low tide-level Similar 
conditions were cited from Holland, where much attention 
hat n given to the mapping of such salt-uater table 

An article relating to the decrease, in recent %oars, m 
the frequenev and intensity of London fog appeared in the 
Timts of December 27, 1910 The statistics gi\en, based 
-on information published by llie Meteorological OfTicc, are 
illustr ited bv two diagrams, in which the pro\ alencc of 
fog and bright sunshine In London are shown, in triennial 
meanf- by curves These diagrams are supplemented b\ 
the following table — 

Day* HoitrHofbnght 
«lth fog uinihins 

ist nine winters, 1883-4 to 1891-a 19 9 55 6 

and „ „ 1893-3 „ 1900^ I 20 7 70 I 

3rd ,, „ iQox-a „ 1909-10 106 935 

The rur\c relating to fog shows an increase in frequency 
<durin^ the first nine years, a decline subsequent!), rapid 
at firsit ufleruards gradual The cur\e of bright sun¬ 
shine Although Irregular, exhibits a tendency for an 

increas. during the twent)-seven \ears, since the winter 
of onh one season had fewer than the normal 

record Reference js made to a discussion on the subject 
which took place six years ago at a meeting of thr Ro3al 
Meteoroluguul Socict), when the respective speakers 
attributed different causes to the lmpro\ement m the air 
of London Ihe opinion favoured bv the uritrr of the 
artu 1 U that the improvement is due to thp more 
vigoTuu** enfonement of the sraoke-provontion clauses of 
the Public Health Act, the use of gas fires for heating 
and cooking and improved nielhods of lighting As 
regards the qiialitv oi Tendon fog, these art probabh th»* 
true reasons, fog, however, usuallv occurs when nn 
approximation to uniformity of pressure gives rise to a 
state of stagnation in the atmosphere, and is frequtnth, 
though not necessarily, associated With nntio clonic con- 
dition<., moreover, the geographical position of London 
favours the occurrence of fog 
The present position of Antarctic meteorology is the 
subjfct of an Interesting and Instructive urtiLle. by Mr 
R C Mouman, In the Quarterly Journal of the Royal 
Meteorological Society for October last He points out 
that our knowledge of Antarctic climate, as relating to a 
continerttal surface, depends on sledge joumevs, the fixed 
observing stations being largely affected by oceanic in¬ 
fluences One of the most striking features shown by the 
records at the statkmt is the low summer temperature to 
the north of the Antarctic circle, due to pock-ice and to 
the fr#xjuency of fog in low latitudes Thn useful tables 
accompanying the work show that the lowest of file 
annual mean temperatures was -13^, obiferved by the 
Di^owry, being 8*4® lower than that at Cape Adore, some 
400 miles to the north The absolute minimum, obterved 
by the same ship, was —58*5®, but considerably lower 
rcalj^gs were recorded on sledge journeys Precipitation 
U m^t difficult to etdmate, owing dnftlng snow, In 
the Victoria L.and region the Shacklcton expedition found 
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an annual fall equal to about 9I inches ol iwln, 
author estimates the annual amount for the land ourfoce 
of Antarctica at about 13 inches The wloda are from ad 
easterlv direction, but at heights exceeding 15,000 feet the 
air moves polewards Ihe ShacklOton expe^Hon recog¬ 
nised two high-level currents, the upper from a northeri) 
and the middle from a southerly quarter The authcnr 
observes that the subject requires further stud), and chat 
after the Pole la reached there will be little inducement 
for enterprises of a record-breaking character, and then 
some solid scheme of purely scientific research could be 
set on foot with some prospect of success 

The resume* of the meeting of the Soci^td fran^aise de 
Physique on December 2, 1910, contains a short account 
of M Perot's paper on the luminescence of the mercury 
arc in rarao The observations were made on arcs formed 
in a spherical vesfiel 10 cm diamiter, the current flowing 
along a diameter \t very low pressures the discharge 
/tils the whole of the vessel, and has a white appearance 
As air 1$ allowed tu enter, the discharge concentrateii itself 
and becomes a rose-coloured column not unlike the positive 
column in a vacuum tube Mercury is transported from 
the anode to the kathode Water vapour destroys the 
luminescence An examination of the green line of the 
spectrum shows that while the principal component i« 
reversed and displaced toivards the red as the pressure is 
increased, the principal satrlllte is unaffected by pressure 
When observed in light emitted in the direction in which 
the current Is flowing and in thp reverse direction, re- 
spec tivelv, it shown that the luminous centres are travelling 
with the current with velocities of 30 to 350 metres per 
second, occording to the pressure M Perot concludes 
that the light emission is due to the mercury atoms set in 
vibration bv the impact of electrons, that these oloms 
encounter Inert atoms which they set In motion without 
rendering luminous, and at each encounter the phase, but 
not the onerg), of tlie vibration 15 changed 

A NOTE in thn Builder for December 31, in 10, gives 
account of a contradiction to the generally accepted idea 
that asphalt p iving or lining is a barrier to vegetation 
The courtyard ot the Bank of Italy, in Rome, includes a 

small garden planted with shrubs, and particular!) with 

Dracaena and Clunn-rop^ Beneath the court is a base¬ 
ment covered bv masonrv arclies, the extrados of which Is 
protected by a lavir of asphalt seven-eighths of an inch 
thick, with the object of preventing the percolation of 
moisture Into the chamber where documents are stored 
Some little time ago it was noticed that damp patches 

had appeared on the ceiling, and that the size of these 

incrcnji^ rapid I v On removing the earth from above the 
masonry it was found that several roots of Chaiiuerops 
had penetrated right through the asphalt, the holea being 
of about 025 inch in diameter, and almost os clean as if 
bored by a tool Being unable to pierce the masonry, the 
roots had forced their way between it and the asphalt, 
and, some of them having perished, left holes, tluough 
which water passed freel) 

CouMBNTiNO on the accident on the Midland Railway 
at Hawes Junction, the Kngintef for December 30, 1910, 
considers that ihe question of safeguards against fire In 
traliis after collision is not easily settled The 

substitution of electric light for gas Is a recommendation 
which docs not meet the whole cose Live coals ejected 
from the flre-hox by the collision have been responsible 
for starting fires, It is on record that an ele^calty 
lighted coach was so destroyed In the Grantham oeddent, 
again, the two coaches whldi^ first caught fire at Cud- 
worth were so illuminated The small Inverted iacaodas- 
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eent gM maotlefl now employed give an excellent tight 
much appredaced hy passengertf *^d gaa commends itself 
to the companies on account of but littlo skilled attention 
Mng requhred. Points which might be considered are a 
more geoerous use of steel In the body of the coach» and 
the adoption of fire-proof paint, as on the District Rail¬ 
way ^tiDguishers and a few fireman's tools might be 
provided In every guard's van. Lastly, U might be asked 
whether It Is not poMlble to reduce the chances of tele¬ 
scoping? It IS only natural that the two front coaches of 
the train in question should be crushed, they were sltuatiKl 
between two engines and a sleeping-car weighing about 
40 tons A uniform weight for passenger-carrying vehicles 
would appear to be a point worthy of attention 

OUR iSTRONOMICAL COLUMN 

DtscovBSY OF AN KioHTii-MAGNiTUDE NovA—A telegram 
from the Kiel Centralstelle announces that a new star 
was discovered by Mr Espin, at Tow-Law, on December 
30. 1910. Measurements were made at yh 35*9m O M 1 , 
and the position of the nova It given as 

R A ™aah 32m 9 58 , dec "sa® 15' ai' N 
This IS just rlrcumpolar in our latitudes, und, as thi 
object is at present of the eighth magnitude, numerous 
observations should be possible, weather permitting 

This object will be known as No\a Lacertse, as it lies 
in that oottstellarion, forming the apex—to the narth-euKt 
—of on approximately equilateral triangle, of which the 
base is the line joining a and ff Lacertse, it lies in the 
southern border of the Milky Way in that region As 
Lacerta transits during the afternoon, observations should 
be possible during the greater part of the evening, and as 
Mr Espin recordi " bnght lines," spectrosoopic observa¬ 
tions are desirable wherever possible 

Later reports state that the star is red, and that bright 
helium and hydrogen lines have been seen in the spectrum 
PiKitographs of the nova were taken at Greenwich on 
December 31, and the magnitude was reported as 7 ^ 

Mbtcalf's Comet, i9iofr —A continuation of Dr Ebcll's 
ephemerU for comet 1910b mmars in No 4^2 of the 
iMtroHomiiehe Sachrtchten The present position of the 
lomet He« In Corona at ich. 52m , +36® 45 4't nnd is 
moving northwards and slightly towards the west, thL 
magnitude Is nearlv constant at u-o Although not very 
favourably placed for observation, the comet may still be 
observed during the hours of the early mommg 

Elxmkhts for Favk's Comet, igioe —From observa¬ 
tions made on November 11, 18, and 24, Prof Kisten- 
part and Dr Prager have calculated new elemenu for 
comet igioe, and now publish them in No 4462 of the 
Attronopu»ch< Nachricht^ These elements confirm the 
identity of the comet with Faye's comet, and give the time 
of perihelion passage as 1910 October 3o<04 G M 1 .the 
eccentricity of the orbit is ^ven os 051^, and the comet's 
period aa <.96 years 

A set of elliptic elements, calculated by Mr Miyer and 
Miss Levy, of the Berkeley Astronomical Department, and 
^bllahed In No. 186 of the Lick Observatory Bulletins, 
gives the time of perihelion passage as 1910 November 
13 413 GMT, the eccentricity os 0-5459, period 

as years 

A New Maf of tmk Moon —A map of the moon, pre¬ 
pared by fiCr Goodacre. was exhibited during last Hcssion 
at tfie Soya] Astronomical Society, and was enthusiastic¬ 
ally recelv^ by the selenographers present Mr Goodacre 
now pr opoa cs to have the map reproduced on such a scale 
that ttie hmar diameter will be 60 Inches, and to issue it 
in tha form of twenty-five oeparate charts, each 13 inches 
square. If aoo subscribers ore forthcoming this can be 
done at the price of las fid per set The map shows all 
the known lunar features, their accurate delineation 
d^tndlng the positions of 1433 points given in Mr 
Saundcr's memoir (the Obgervatofy, No 429) 

Toa To^tal Ecijpss OF nm Moox, >(pvaMBER 16, iqio 
j<^- 4 Uporto of the observeHons made at ^ number of Con- 

NO. 3149, VOL. 85 ] 


tinental observatories during thp total lunar eclipse which 
took place on November ib appear in No 44^ of the 
A$tton0miieh€ Nachttchten 

Dr Max Wolf gives the timta of entry and exit of 
various features as recorded by a number of observers at 
Heidelberg, detailed observations of the venous colorntions 
of different features are also reported 
Father Penyl, at Kalocsa, alko records cotours and re¬ 
marks on the general brightness of the eclipsed surface,, 
at lah 33m ta 371 G M 1 he observed the occultatloiv 
of the star B D +18® 489 

Occultations and colour \arlatianB are also recorded by 
Herr MUndler, Prof KUstner, and Dr Courvoisler 

Ninbtcbn Stars with Newly Discovered \ akiabu£ 
Radial VBLoanics —in a paper appeanng in vol xxxlt, 
No 4. of the AMtfophysical /cmrnal, Mr O J Lee gives 
the measures of the spectra of nineteen stars which na\o 
recently proved to be spectroscopic binaries The spectra 
were photographed at the Yerkes Observatory, the dis¬ 
persion of one prism being usually employed The stars 
are r Andromedse, t Cassiopeia;, p Tauri, v and 4 
Geminorum, 43 Camelopardalis, y Cancri, 9 Hvdrm, 
O' I..eonls, 23 CkMnie Berenices, 9 and y Corona*, 1 and r 
Serpentis, y Ophiuchi, f Sagittani, 13 \ulpecula» 
16 I acertm, and s Pegasi 

The multiple character of some of these stars was 
announced by Prof Frost and Mr 1 t!!t at the C 'unbndge 
meeting of tho Astronomical and \strophvNical Soenty in 
August, but f Cassiopeim, y Ophiurhi. and s Pigisi are 
now included for the first timi Some of these bmariea 
are members of visual multiple svotem>, jnrJ in others 
the examination of the H and K line-, suggests that the 
stars may belong to that clan of binaneN in uhuh the 
calcium Iine^ appear to have s constant velocit\ 
Obbrrvatiohs op Planets—T he Dercmber (1910) 

number of the BiiJfeBti dc la SoctH^ astnmonnqufi de 
hfoitta contains some Interesting notes, by M J llalley, 
on observations of Venus made at Roubnix during 

M Halley used a Secretan refrortor of 135 nuii aper¬ 
ture, and was favoured with excellent atmospheric con-- 
ditions He records, in oddltioii to the bright polar areas, 
several markings which persisted during his obser\ itions» 
the chief of diese is a pair of dork streaks, divided by a 
bright lane, running from the terminator towards the 
south, a dark patch, i\hich appeared to lengthen, in the 
north^n hemls^ere near the bright bmb, and a dark 
area bordering the bright area at the north pole 
Several of the photogiaphs of Saturn exhibited bv Prof 
{.aiwell are reproduced to illustrate a paper on planetary 
photography which appears in the NovemlKr (1910) nuinber 
of the Bulletin 


COLOUR CONTRAST IN PHOTOMICRO¬ 
GRAPHY 

HE latest of the scries of booklets issued from the 
laboratory of Messrs Wratten and Walnw n^t, 
Ltd, Crydon, deals with photonutrugraphN Ihis 
booklet differs from most of the more pretentious works 
dealing with photomicrography in that but little attention 
is paid to the Instrumental tide of the subject, which la 
disfiusoed with only a few words *;f praciicjl advlo, 
attention bung concentrated upon the relation between 
colour and contrast, especially from tho pome of view 
of the photography of stained sectioni 
A penisal of m^t books on photomicrographv indicates 
that the more difficult parts of the subject technically, 
such as the hIgh-power imotography of diatoms or nunute 
bacteria, receive a somewhat undue amount of aitt^ntlon 
compared with their importance to I he Average worker in 
science, the difflcultlea which less expert workers find m 
obtaining really first-rate photogrnphH of sections or pre- 
perations being somewhat apt to be overlooked The 
greatest difficulty found is usuallv that the contrast 
between the structure to be examined nnd the backgrouncf 
IS Insufficient, end the main control of Lontrast Is supplusf 
by tba colour of the light used for illumination 
A coloured object is, of course, loloured by virtue of 
the property which possesses of ubsorbing some of the 
contthuenti from white hght, if the light reflected from 
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such a coloured object be examined by means of a spectre* 
scopci it will be found that a portion of the spoclruin is 
partly or completely missing JhU missing portion 
appe^s as a black band, which is generally known as 
the absorption band of the colour Jj n pariiculiir object 
absorbs most of the constituents from whiu light, so that 
only a small portion of the spectrum U tranhiniued, then 
that portion mav be referred to as the transmission band 
Since the light which is not absorbed falls upon the 
eye, the sciisjtion of colour produced is the reverse, or 
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complementary, to the colour which Is nbsorbc2d, so that 
a light-blue object has an absorption band in the red of 
the spectrum, a magenta In the green, an orange m the 
bluC'green, and a yellow In the blue-violet Now this 
consideration shows that If a colour is to be rendered as 
black as po«;sible, then It must bo viewed or photographed 
by light which is completely absorbed by the colour, that 
Is, by light of the wave-lengths comprised within its 
absorption band 

A useful example Is given by the photomicrographs of 
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AlMorpUon Spsctrnia of Aniline Hluc. 



graph by red light of wave-length (>400, wkloh U com* 
ptetdy transmitted bj the section, tho contrast ^aappeara 
and the results are flat and useless 

II 11 S section thus demonstrates the cloae oonaaetlon 
between the colour of the iJlununating light aod die con¬ 
trast produced A difTercnt procedure Is rMidred If 
contrast Is to be obtained, not against the background, 
but within tho object itself 

A good iuse of this in tho photography of art unataiiwd 
section of whalebone, this is of a yellow colour, and 
shows ample detail to the but it tompAately absorbs 
blue-violet light, and If it is photographed on an ordinary 
plate sensitive only to bluc-viulet light, then ft shows fat 
too much contrast, uppiuring as a black det^lm mass 
ngainbt the background, and presenting an exaggerated 
example of the luss of detail which has already bwn 
noted in tho eoslne section pliotographed by light which 
It completely absorbs 

The proper procedure in this cate Is to photograph the 
object by the light ahich it transmits The whakbotia 
section, for instance, photographed by red U^t, glvea 
perfectly satisfactory rtsuItN, showing ample detail In 
tructure 

I he best method of determining the contrast required 
bj any object is to examine the object visually under the 
microscope hrsi by means of a combination of screens 
transmitting light absorbid as completely us possible, and 
then bv othir screens transmitting light less cotnpleteiy 
absorbed, until ihe degree of I'ontrast obtained is satis¬ 
factory to the eye 

In the booklet on photomurography, Messrs Wratten 
and Walnwnght, ltd, publish a list of the chief mlcro- 
jcrnlcal staimi, giving thnr nbiiorptiofi bands By tho 
help of a special set of sen 1 ns i section stained with any 
of these colours can be iliumiimted in such a way as to 
produce any required degree of contrast 

The accoR)pan\ing illu^triilioii shows the absorption 
^pectrum of aniline blue, and the transmission band of the 
niters chosen to produce the maximum degree of contrast 

In order to estimate exjHisure, tables are given show¬ 
ing the various factors involved, and Including a table 
giving the multiplying factors of the screens used singly 
and in pairs, the light sources gUen ranging from tha 
oil lamp to the open arc 
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a aectlon stalnad with eoslne, thii section appears pink, 
eofine absorbing green and Uue-green light from XX 4700 
to 5400 If the section Is photographed by green light of 
wave4migthi 5000 to ^ioo, completely absorb^ by 
eosine, the sectToti Is entfrdy black, the maximum amount 
of contrast being obtained, and, owing to an ixcess of 
oontr^, the deSdl of the section is blocked up Plmto- 
grajA^v at X 5700, on the border of an absorption band, 
A irAtly lessened contrast Is obtatged, vihich for this 
particular section wilt give the best result If we photo- 
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PRIZE AWARDS Oh THE PARIS ACADEMY 
OF SCThNCES 

A r the unnunl public meeting of the academy. heU on 
Dciembt'r 19, the prires awarded for tho year 
iqio were announiKl ns follows — 

Geometry —The grand prize of the mathetnatlcal 
scitncps was not awarded, no memoir having been 
prpsentid on tho statid problem, Fmllo L^moine 
retelves the Franeceur prize, and M Riquier the 
Poncelet prize 

Mechantes —A Mont} on prize Is awarded to 
Jules riniiltier, for Ins inventions in connection 
with 8urve}ing instruments, the Fourneyron prize 
was postponed to 1912 

Navigation —The extraordinary navy prize was 
divided between G Hdleret (300a francs), / L. H 
Lafrogne francs), and J Lerompte (1500 

francs), the Plumev prize was not awarded 

Astronomy —The Pierre Guzman prize was not 
awarded, Uit ihe interest accrued was attributed 
to the late Maurice I^wv, for tho whole of Ws 
scientific work, the I.jilatuio prize to P H Cowell 
and A CrommeJin, for their researches Jn connec¬ 
tion with Halley's comet, the Volz prize to 
St^phane Javellc, for his work on nebulas and 
periodic comets, the Janssen meial to W W Campbell, 
for Ws researches in stellar spectroscopy. 

Geography ^Tho Tchlhatchef prize Is divided between 
Dr Vwbmk (2000 francs), for his geological explorations 
In Borneo, Sumatra, and Java, and Louis Vaillant, for 
his explorations In Central Asia, the Gay prise Is not 
awards, but Carloi Porter receives a meirtlon for his 
work on the fauna and flora of Chill, the Blnoux prize 
(s divided between Emmanuel de Martonne (1000 francs), 
for his work In physical geography, A Bellot (500 fraacs). 
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for hli monopaph on the liland of Deloe, and Cr6pin- 
Bourdler de Imuresard (500 francs), for his guido to 
the geographical ex^orer, the Dclalonda-OudnrKuu pnxe' 
to the Marquis de hegonzac, for his work In Moroico 

Physics —The Hdbert prize Is awarded to M HurbilHoii 
for his works on the tuchnical applications of electruit> , 
the Hughes prize to Alexandre Du four, for his rt sc arches 
in spectroscopy, the Kastner-Boursault prize to M 
Mogiuina, for nis ln\entlonH In connection with multiplex 
telegrajihy, the VhCor Kaulln prize to Gabriel fruilbtrt, 
for his meteorological researches in connection with 
weather forecasts 

Chemitiry —Thp Jrckcr prize U divided eqviallv brtwicn 
A Gu>ot and J Bougault, for their researems in organic 
chemistry, the Cahours prize between MM Brunei, 
Guillemard, and Johbois, a Monl)on prizi is 'iwardid ut 
M Taffanel, for his rescurches on explosives used m 
mining, and a mention (1500 francs) Is dividc^l bi tween 
his assistants, MM heiizv, Lo bloch, and Durr, tin 
Alhumbert prize to Witold Broniewski, for his i\p<ri- 
mcntal studies on the electrical properties of the m< inllic 
alloys 

Botany —No a\^ard was made of the Dcsmuzi^rcs pn/e, 
Georges Bainier receives the Montagne prize, for his 
studies of the moulds, Uippol>t< Coste, the d( (oiniy 
prize, for his book on brench llor i Muurice Butilv di 
J^sdain the de ] 1 Fons-Vf<^hcocq prize, for hn, nu iiioir 
on the lichens in tin neighbourhoM of Dunkerqur, (f 
Chauveaud the Bordin prize, for his memoir on tin 
development and disappearance of the transitory tiRhUi s 
of plants 

Anatomy <uid Zoology —The Savjgny prize is awjrrbd 
to Emile Drumpt, for hli studies of Afric in parasitic 
dlspcxfs the I (lore prize to EiniJc Massonnat, for his 
entomologicd studus 

Medicine and Surgery —Montyon prizes (2500 front s) wi re 
awarded to G Martin, Leba*uf, and Koubaud, for thnr r<- 
port on the expedition for the itudy of skn.’ping siikinss m 
th< French Congo, to J Dd|ermc and Andrd Thnmns, for 
their book on diseases of the spinal column and lo b 
Perroncito, for Ins researches on the tauscs of ptrnicmns 
anoemia In miners Mentions (uoo francs) win. awarded 
to Ch Mantoux, for his memoir on the intra-dermo re¬ 
action With tuberculin, to P Fmile Wi ill, for his re¬ 
searches on the treatment of subjoits wilh non coaguling 
blood and to MM Moiissu and Monvoisin for lluir 
memoir on the milk of tuberculous cows MM A\nniid, 
L 4 on B^rard, and Jules Milhit receive cititions The 
Barbier prize w divided between A Thiroux, for his 
memoir on sleeping sickness and the animnl tr\pino- 
SOmiases m Senegnl, and H Biern, for his work in 
oxpenmentnl ph>siolugv, the interest on the Bryant pri/e 
Is divided bclwis*n Jiilfs Bordet (3500 francs), for hm work 
on immunity and studies on the scrum of \ ucinaii d 
animals, toxins, and antitoxins, and \ Taiirelh Salim- 
benl (1500 fnnes) for his work in ronnedion wilh 
cholera the Godard prize is awarded to T Aiiihaid nnd 
h Papin, for their study on urinary concentrations, mtv 
honourable mentions being accorded to MM Carle, Hans 
von Winiwarter, and G Sainmont the Bnron I arro 
prize IS dividi d between M Chnvigny, for his studies in 
military pf(\chiatr\, ond Mlromond de Laroqui tie, for hn 
memoir on the scapular ring, the Detlion pnze is divid#*cl 
between M Imbeoux, for his work entitled “ Stnlisiical 
and Descriptne Annual of the Distribution of Water " (in 
collaboration with MM Hoc, Dec os, van Glnt, Petnr 
Ddtant, md Klein), and MM Frois ond S irtor\ the 
M^gp prize is not awarded the interest being dmdi-d 
between Mile J Joteyko and Mile Stefanowska S6vrrin 
Icard receives the Dusgate prize, for his memoir on the 
slgin of real death m the absence of a doctor 

Physiology —A Montvon prize is divided between Ch 
LIvon, for the whole of his work Ji» experJmentaJ philo¬ 
logy, and Marin Molliard, for hla memoirs on the orgnnir 
nutrition of the higher plants In Its relations ^ifh 
morphology, the Phlllpeauz prize Is awarded to Maurne 
Arthus, for his work on anaphyloxc , the Martin- 
Damourette prize to E Laguesse. for his researches on 
the structure of the pancreas and their opphcation to a 
rational tmtment of various forms of dlabrtes, the Lnlle- 
mand prize It divided between Rend l^endre and Aldo 
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Perronato, the former for his contribiltions to the know¬ 
ledge of the nerve cell, and the latter hU reieurches on 
the regeneration of the nrrve cell No memoir having 
been received on the quoition buggesU'd fur the Pourat 
prize, this has not been awarded, and ib postponed until 

1913 

—MM (k Chabert and Gallois receive a 
Montyon prize (1000 francs) fur their general atlas of 
lndo>Chinu, with stutistiiul tublcb, minliuns of 250 francs 
being accoHcd to MM F Him and IVrner 
litstory of Science —ihi Binuux prize is awarded to 
Ernest Lebon, for the whob of hib historical work, and 
ciipetially his hlstorv of aslronuiny 
General Prisci —Bdrthclot imclals arn awarded to MM 
Darbilllon, A Dufour, LMaguniia, (jabral (lUilbcrt, (jiiyot, 
J Bougaulf, Guilkmurd, i ufTani 1, and Broniewski the 
interest of the Lannelongue found it ion is divided between 
Mme Cusco and Mmc Ruck, Chirks Fremont receives 
tliL Trdmont prize, Arthur Robert Hulks the Interest on 
the I-ccontc prize (a ^00 francs), for Ins researches on the 
Rolor parallax, 1 abry and Ik rot a Wilde prize (3000 
francs), for their resi art lies on ntw interference methods 
in fipectroscop) , Hard de h Noe thi Camdrd prize, for 
hm iniprovcmenlK in bridgi construction The IxMichampt 
prize U divided between Albert 1 rouin (zuoo francs), for 
his work on the use of lalciiim and nnigm-bium Halts after 
of orchids, I Monier, >■ Chcsinv, ^nrl h Rimx (1000 

franen), for his researches on ihi inllui nee ol mineral 
Halts in the therupeutiiK of fr irtures, and M Flelg 

(itxm francs), for his studies on the intrivinous injection 
of mineral solutions, the Samtour pnzi between NoFl 
Bt rnard (3000 fmni h), for Ills resi arcln m on the biology 

of orchids, F Alonicr, h Chcsmi, and F Roux (1000 

francs), for their book on adulteniiion, and h Ka}ser 
(^10 francs), for his work ns i whoU The Jdrome Pont! 
prize IS given to Henri Vndoyi r, iin encouragement of 
500 francs bring accorded to M Kimpllin The Houlle- 
Mguc prize IS awarded to thr lute Bi rnurd Brunhes, and 
an additional prize from the same foundation to Emile 
Ctdrards M Audibert riciives the prize founded by Mme 
the Marquise de lapfiir, and MM Audibert and Henry 
\Null the prize founded by M FVhx Rivot 

The Bonaparte Fund 

Thirty-four applications for grants out of this fund were 
received by the committee for thi yeir 1910, after re¬ 
ducing the number to clrven, the tot tl amount required 
Htill excc'eded the amount av iilable Hnder tht sc cxmdi- 
tions, Printi Roland Bonaparte placed in additional sum 
of 3000 francs, m iking 30 000 francs jn all, fur the current 
year, out of which the committee r(*Lomnu nd the follow¬ 
ing grants — 

5000 francs to M Hartmann, for the expt nniental study 
of the distribution and divelopment of elastic forces in 
bodies deformed by external 

5000 francs to M Urbain, for ilic extraction on the 
large scale of germanium, indium, and galhum from 
blende 

3000 francs to MM B iiier and Moulin, for the construc¬ 
tion of an electni furnnu in platinum or indium, to be 
applied to the deli rminntion of Sit fan's constant and the 
distribution of the energv in thf speilrum 
2^00 francs to M Blnnnghcm, to enable him to continue 
his researches on hiredit-iry v inations in plants, to pre- 

{ lare a complete collection of the plants studied during the 
ast four yearn, and to purchsse a suitable microscope 
2500 francs to M Nicolardot, to enable him to pursue 
hU studien on columbium and tantalum especially for the 
purchase of the necessan platinum vessfls 
2000 francs to M JuUs Baillnud, to enabli bim to 
complete his researches on atmospheric absorption, the 
amount to be applied to the lonstruction of a special 
photometer 

2000 francs to M Chenlier, to emble him to carry on 
his ttudlea on the veget ition of French tropical Africa 
2000 francs to M Fb^rhardt, for the 1 xtension of his 
exploratory studies on thi economic botany of French 
Indo-Chlna, and to ccmplelo the installation of hli lalxua- 
torv ot Hid , 

2000 francs to M GxlMot, for the completion oC mo 
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cAlcuJatlons neceslary to the revulon of Le Vemer's 
tables of Jupiter 

aooo francs to M Bordmaan^ for the completion of hli 
iftellar photometer 

aoou francs to M QuMor, for assistance in the publica¬ 
tion of his memoir on the external morphology of the 
parasitic copepods 


SEX RELATIONSHIP 

pERHAPS one of the most subtle and interesting 
^ problems of life Is the numerical relationship of lex 
and Its Influence on the body politic 

It has always been sometning of a puule why the pro¬ 
portion of each klnd^ apparently with httle or no under* 
i>ing reasoHi Is produora In the right numbers The 
argument that if such ware not the case the particular 
species would not survive does not reveal to us the 
methods by which this object has been achieved b\ nature 
That some mechanism must exist by means of which, 
within certain limits, the number of males and females 
born Is regulated, it proved by the facts of history, where 
we have numerous examples of wars and other sociol 
upheavals where males have largely suflured, and yet 
within an apparently short perk*d of time, as measured 
^ such events, a Iwlance hu been again rc-i stubhshed 
sex equilibrium ntay be compared to that of u gyro¬ 
scope, where the greater the disturbance of pubition tin 
greater is the force tending to re-establish its natural 
stand whilst in motion Nature in her methods never 
does anything exactly, but approoches nn object by 
establishing lateral control, which guides her on her way, 
should any deviation occur Thus she do«« nut proixed 
along a straight line, but is continually oscillating to 
cither side Her progress may very will be likened to 
that of an inebriated person in search of his dwelling 
All that can be sold Is that he has u tendoniy hume- 
wards 

The facts regulating sex must be something of the same 
type, and are such that the greater the oscillation in any 
one direction the greater must be the restraining force 
invoked to curb or neutralise the moviment All such 
movements have an inertia, and consequently, like a 
pendulum, pass the middle line and establish a negative 
phase« Tlw history of any race in its sex composition 
would show us that such oscillations have occurred 
throughout time, modified, no doubt, in their regular 
sequence by such factors os wars and famine These 
oscillations of sex balance have brought with them certain 
changes and movements In the people themselves, on 
excess of males would naturally tend to produce war, 
either civil or foreign, whilst a superfluity of females is 
easily associated with upheavals In the domeslii. polUv of 
the community fhere is no doubt that, could we trace 
the history of the world, or any section of it, wc should 
see that man simply reacts to certain variations which 
are inevitable sequences in the eitabllshment of this 
balance Are th<Ve at present any indications of the 
methods upon which, or factors by which, this state is 
maintained? As it usually found, ** truth is simple,*’ ond 
so the workJiuM of nature, when once discovered, are easily 
understood The sex constitution of our population, upon 
which such mighty Issues depend, appears to obtain its 
regulating force from a very simple factor, and apparently 
is correlated with age only 

At the present tfm the sex balance is as follows — 

At birth Ihe ratio of males to females is about 1030 to 

1000 i at the fifth year, owing to deaths amongst the 
males, the balance Is equal, from the fifth to the fifteenth 

vear the mortality amongst the females is slighth higher 

than amongst the males, but from that timr onwards the 
females relatively Increase If we take the male as a 
few years older than the f^ole for the purpose of mating, 
then tha balance Is dlatufM further shll The result of 
this Is to produce In a oommunity a section of women who 
eaniMt pogll^ perform thbt function for which they were 
I fashioned Their energies are naturatly directed into other 
spheres, as evidence of wliich we see the revival of tho 
movsmenta^ political recognition The agitation is no 
new Ofh^ l|d ^ ocpendcnf for Its strength and 

vlnUty position of the sex pendulum If the pre- 
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sent female oscillation has not yet reached its sehlUi tbH 
agitation will continue, if the reverse Is baMeirtng^ as 
there Is reason to believe to be the case, than the present 
movement, after certain bursts of rejuvenescence, shooM * 
slowly subside, to be again resurreoed at some future 
epoch In the history of the world 
The following table gives the relationship of the age 
of the mother to the sex of the child — 


(Taken from an Inquiry into Btrth CondttioUM in th€ Town 
of Middlesbrough ) 



Total nnoibw of 
bin^ 

hlaUibani 
POT im 


Main 

FoiDiiaa 

kmaks 

All births up to 19th year 

II II >• 

•I •• 39th ,, 

39 
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437 
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659 

!£ 

•1 II 34 *" II * 

617 

1000 

II II 39*" II 

AUUrths 

730 

715 

1007 

773 

7 S 0 

toys 

England and Wales (1910) 

— 

— 

1033 

If taken between the stnted 

ages 

the figures are as 

follows — 

Total wmhtr (0 

Hakflbora 


each Mriod p«r 1000 

f mm * mm. ^ fSBolct HI 


Maks IfsnuilM 

Up to iplh year sp 44 

Ftom aoth to 34th year iDclunve 197 aao 

It 251®^ »t 39th I, ,, 3 jf iqt 

tt 30ih H uih „ 180 163 

34th year and over 155 133 


o«ch ptrlod 

059 

895 


1105 

nil 

1165 


it Is seen that, ns a matter of fact, the tendency to 
produce females over males is present in young mollutrs 
at more mature ages there is an excess of males Wc 
can easily see how a self-regulating balance Is established, 
spending upon this fact In a state of society in which 
females arc scarce they naturally, owing to demand, mate 
early in life, and tend thereby to reproduce an «xc»^s of 
their own kind (females), thus neutralising the state which 
recently existed On the other hand, should the males be 
in the minority, the females will mate at more mature 
ages, at any rate at ages of twenty-five and above as is 
at present, In which circumstunce an excess of males is 
produced We see, therefore, that the natural tendency 
at the present time is to nrutrnlise the female excess We 
may pMsibly look upon ourselves at the present moment 
as being at the senith of a female oscillation, and as time 
progresses, helped probably bv a saving of infantile life, 
a more numerical equality of hex will be estabhshed 
The relationship of the age of tha father to the sex of 
the child is much the name as the mother, and where 
disparity In age occurs the influences may neutralise each 
other, 80 that with a mother of about twenty years and 
a father of about thirty years the (diance of a boy or a 
girl should be about as equal as nature can make ouch a 
problem. Educatlmi is ottcmpting to teach the Inhibition 
of self, and thus delaying the age of marriage, to tlMt 
the preponderance of male births should go on increasing 
If toe present rate of progress is maintained, and allow¬ 
ing for the greater mortality of the male infant over tbe- 
female, an average marriage rate of between twenty-seven 
and twenty-eight years Bhould produce a populaoon m 
which the males are at all periods in excess of the females- 
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IVIiTORS ^^D SQUALLS 

jT^S looking through the now formidable list of fatabtiea 
which mark tho progress, and the dangers, of 
aviation, the reader is often struck b> the number of 
accidents where the reason for the cigwlze of the machine 
Is not apparent " Hedos In the alf^* U the explanation 
frequently tendered, but It heems inore than probable that 
sud^ ^sts, or squnlU, at critical moments may be tho 
real factors causing the trouble For this reason ait 
article by M Durand-Grfvllle in the December (i9io> 
number of the BuUeim dt la SoctSti attronomUme d# 
Franco Is of Interest 

M Durand-Orfville proposes a system of warnings of 
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'jMftt imi coups de vent vhlch would Inform the airman 
0| the approach of grave ntks ehould he attempt an ascent 
.unUl the squall has passed So far back as iSoa M 
MrandiiOrdvine made the suggestion to meteorologists 111 
a nMoioir entitled “ Les Grams et les Oragei/' whuh 
oiqieared la the Annates du Bureau central meteorologuiue 
aU France Ihis memoir showed that the Isothronic lines 
marking the commencement of storms corresponded \^ith 
much longer isochrones of squalls The name ruban de 
gram was attached to a more or less sinuous band exti nd- 
Ing from near the centre to the circumferoni.e of 1 
dn^ression This band is often 1000-1500 krh (635-040 
miles) long, and In its interior the nind is ver\ strong, 
and often accompanied by precipitation The ad\pnt of 
the squall U generally marked b> a gentle south-west 
Wind veering with startling suddenness and violence to the 
north-west, masses of cloud come up rapidlv from tho 
west, and frequently heavy thunder U heard All thrsi 
^phenomena occur suddenly and practically simultaneously, 
so that the passing of the squall is tasih and dofinitLlv 
observed 

M Durand-Gr 4 \illc’s proposal U that from thost 
stations first passed over, telegraphic warnings should h( 
Immediately dispatched to centres hing eistwards in tht 
subsequent path of the disturbance Numerous experi¬ 
ments have demonstrited tht ffaKibilit\ and utllitv of thr 
scheme Stations west of Paris ha\e sent me^s-iges 
announcing squalls which have suWqut ntl\ pa^iscd a\<r 
ihgt citv at the predicted time 

On tfie ocLasion of the great Aeronautical Congress it 
Frankfort during iqopi the plan was tried b^ M I inke, 
diffs-tor of the mitisirological station then Fiftv-fm 
observers within a radius of 150 km were asked to nulifi 
the dire^lor of an\ squall which passed o\cr their sepurati 
*station8, and M Durand-Ordvllle states that, “ save in 
om or two hhhs, all the storms which visited I rank fort 
during this period w^cre known to M Linkc more than 
fiowr m odxante ** 

M Durand-lir^ville points out that the expense to an\ 
•body which undertook the organisation of tht warnings 
would be almost negligible as compared with the mona 
expended In prizes awarded to nMators, not to mention the 
much greater cost of machines, &c , and the lamentable 
RHcnfice of human life which might, nt least to some 
extent, be oh\iated The ordinary forecasts and warnings 
Issued bv the \aHous national meteorological offices are 
fir loo general to be of use in this regard, but speml 
serMCfs might be instituted, as a trial, bv some of ihi 
soriMties esperlallx Interested In aeronautical matters 
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TEMPkKAll RF OF THE UPPER AIR 

M R\ K \CHLb has worked out the results of 
balloon ascents at Pavlovifk, Kuchlno near >foMOw, 
and Nizhni Olchcdnlef There were sixtr-three flights at 
Pavlovsk, thirt\-two at Kuchino, and twelve at Olchediief, 
some of which attained a height of la kilometres With 
rtgank to the veorlv means, the temperature at Pavlovsk 
W'as up to 9 km lower than at Kuchino, the differences 
Inrreaiiing up to ^ to 3 5 km , and then diminishing Ai 
9 km they change sign, faicreasing up to n maximum of 
about 4® C between 105 and la km The diffennee of 
temperature between Pavlovsk and Nizhniy Olchedalef is 
much greater, diminishes up to xo km , where it changes 
Sign, and attains a maximum of i® between 11 and xz km 
A marked diminution In the fall of temperature takes 
place at a letter height In Pavlovsk than in Kuchino, and 
at Kuchino than at Olchedalef, the heights being q s 

f i8 and 10.8 km respectively The temperature of the 
sothermic layers U highest at Pavlovsk and lowest at 
Kuchino These variations may be explained bv the 
^differences of latitude, Pavlovsk being situated at about 
60®, Kuchino 56®, and Nlxhnl OlAedaief 48°, while 
Favtovsk it more exposed to the mild Influence of a sea 
'Cjlmate than the other two places. 

' At Nizhni Olchedalef the ascents were too few to deduce 
anv sadsfaetorv conclusions whh regard to seasonal vano- 
thins At Pavlovsk the tmperature at all seasons from 
the grouhd up to 8*5 to 9 km was lower than at Kurchino. 
dacept ^at |n winter the temperature up to coo metres 
hl^ier, which result acoords with the, readings taken 
tin the ground fPr a series of years The’^ difference of 
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temperature In winter, spring, and autumn shows a 
ma^ed increase at about a 5 to 3 km , changes sign at 
8*5 to 9 km I and rapidly Increases to the isoth^niic layers, 
where the temperature Is lower at Kuchino than at 
Pavlovsk In summer the difference decixases continually 
up to 9*5 km , and then changes sign and increases The 
height where the fall In the temperature becomes in¬ 
significant 18 lower m all seasons at Pavlovsk than at 
Kuchino, except in spring, when it 19 about xo km at 
both stattons 

The temperature of the isothermal region is markedly 
lower at Kuchino In the curve of monthl) means is seen 
n retardation of the maximum 111 tlm higher layers of air 
In the lower atmosphere the maximum occurs In July 
both at Pavlovsk and Kuchino, but at greater heights it 
occurs in August, the change taking place at a hei^t of 
3 5 km at Kuchino and at a 5 km at Pavlovsk At 9 km 
the maximum returns to July Ihp minimum exhibits 
somewhat similar variations Amphtudf 4 and gradients, 
mean changes of temperature wltn elevation in cyclones 
and anticyt^nes, Ac , art also di<ivu<ised, with numerous 
rabies and diagrams, in un article publisli(.d in the Bulletin 
of the Imperial Academj of Sciences of St Petersburg, 
No 7, 1910 


IHk IkCENSE^ALl IR Ot MHIHODITE AT 
PAPHOS 

A N interesting article by Dr Mu\ Ohncfalsch-Rlchter 
“ appears in Globus of November 17 (xcviii , pp 
393-7), which he brings forward data to prove nw 

I arller supposition that the first site of Paphos was In the 
neighbourhood of Rundi, in Cvprus Certain inscriptions 
from this vlcinltv showed that Vphrodite, the un¬ 
conquerable,*' sender of Spring, was worshipped, and that 
an ancient Incenw.-altar had existed thtre The block 
containing the most important inscription m held by Prof 
Richard Melster, of Leipzig, to belong to un inccnse-altar, 
and he adds that the incense-altar of Aphrodite at Paphos 
(Homer, VIlI , 363, Homeric Hvmns, I\ , 59) w w 
famous from earliest times 

Last August Dr Ohnefalsch-Rirhter was able to identif} 
a semi-Hubterranean side-chamber In the rock connectml 
with this altar, whence had come thi inscribed incens#- 
bowU which Prof Melstcr has been diH*iphenng Dr 
Zohn\ excavations in the chamber have brought to lijjhl 
some half-dozen further inscnpiionR in the Parian script, 
and he has made a number of valuubli discovenes on the 
hill-side below, among them phalli which again played an 
important port in the Paphmn Aphrodite-worship The 
cult carrluQ on on thi hill consistiMl In making incensf* 
offerings, as described bv Homer, in Dr Zthn's opinion 
images were not used onglnnllv A clav st'inif' of about 
life-size was, however found in thi middle of the altar- 

chamber, the style indintiiig a date uliout 600 bc The 

urtlrle concludoH —W p muKt wait to see what Prof 
Meistcr will make of the hundred find more inscriptions 
discovered As vet everything supportn niv surmise that 
on the hill of the incense-altar at Kandi, not onlv an 
incensc-altar of Aphrodite Paphia stood, but the mosit 
famous, the Homeric, Incense-allar of Aphrodito of 

Paphos ** 

Early In the article the writer refers to ten inscribed 
stones from Randi " from secret, prohibited excavations ” 
which were forrunatelv purcliased bv someone who 

generously presented them to the Cv^prus Museum Thin 
is additional evidence, if such be required, of the urgent 
neeessltv for strong measures by the Government for tlv 
repression of Illicit traffic in objin tR of ardueolocii il 
Interest In this island and elsewhere A C H 

AJAf5 OF ASTRONOMY OF PRECISION ' 
The science of prerise physical mensurement Is one 
which does not readllv appeal to thow? not Immedi¬ 
ately concerned, either with the methods or results An 
authoritative statement that the sun’s distance from the 
earth is 93,880,600 miles may cxcile wonder, but scarcely 
more than will the statement tUot it Is 'ipproaxlmately 

* From tbs prssMsttial addrsu deHwrd bsTors ihe Foyjd Soctsty J 
South AIHes on April so, ^lo, bv S. & Hough, F R S Pubitalisd 10 t h 
TnuMacdoas or lbs Sodsiy, vol iL, put 1 
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93,000,000, 4^xcept In the minds of those uho are in some 
measure acquainted with the lobonouN procotises by which 
the two extra 6gures are derived In fact, 1 have not 
infrequently heard the methods of observation used 
described by some such epithet ns hair-splitting ’* For 
this reason 1 think 1 cannot do better to-niglit than to 
describe to you, without entering into tr^hniinl details of 
the methods cinplo>ed, some of the aims and objects to 
which modern astronomy of precision is devoted, and which 
render essential none but the highest refinements that 
human ingenuity con devise 

Perhaps the prlmarv reason ^hv astrononiv appeals to 
the popular Imugln uion in a higher degree than other 
sciences is that astronomy is par excellence ihi science of 
prediction True, th* days are now post whin nn astro¬ 
nomer is regarded except bv the most ignorant, as gifted 
with supernuturol powers and capable of pn-dicting events 
that can have no conceivable relationNhip viith th« objects 
of his researches, or when an unscrupiilouK nsironomer 
could utilise his jrawers of prediction for imposing on the 
world at large in the face of the criticisms of fellow- 
workers In collateral branches of science Niveriheless, it 
Is only necestuiry to point to any of the knding nlmanRCti 
to establish the undoubted claim of astronomy lo a con¬ 
siderable predictive capacity in its own legitiimte sphere 
These almanacs, prepared in advance, givi from dav to day 
the positions of the sun and moon, the phenomtna of 
eclipses, and various other data with an ncnirncy whnh 
can only be called In question bv the niont rpfinL*d tests 
available to astronomers 

How, then, has astronomy acquired this ficulh ’ The 
answtr to this question Is—at leant primarily- bv con¬ 
tinuous and patbnt observation, umng nlwais the niObt 
rehned methods of phjslral measurement avaiNble 

A well^lcvised scheme of observation Is f»cion<.r or later 
bound to lead to the d< tec (ton of laws governing phvslcai 
phenomena If such laws exist Thus it was the planetarv 
observations of Iviho Brahe which led to the ditertion of 
the laws of planetary motion autaKiated with the mine of 
K^ler 

Once such laws have been establishefl and the necessary 
Initial data secured, the science of astronomical prediction 
would for the future devolve on the inothemntinan rather 
than the astronomrr, were it not for two sourc(*s of un¬ 
certainty with whiLh the astronomer must continue to con¬ 
cern himself It IS evident, on one band, that wc 
cannot infuse into our predicted phenomen 1 greater pre¬ 
cision than that derived from the initial data, themselves 
dependent on imperfect observations Howevir well the 
laws governing planetary motions ma> b< understood, the 
predicted position of a planet to-day depends on its observed 
positions at some earlier epoch or epochs and the falli¬ 
bility of the observations made at these PTrlur <pochs will 
not only pervade all future predictions, but will imvitably 
Increase in amount ns the iWh of predktion roi^ts from 
the epoch of obstrvation For this reason, if the 6t imlird 
of accuracy of prediction is merely to be maintained—and 
the growing requirements of science will scarcely rest con¬ 
tented with this—continuous observation must be main¬ 
tained and the data on which predlcuons arc based revised 
from time to time 

I have dealt so far only with the effects of the unavoid- 
abip inaccuracies of observadonK, even when pushed lo 
their utmost refinement, as Influencing results of prediction 
A Bwnd consldi ration of even greater importance is the 
validity of the laws associating the predicted with the 
obaerved phenomena f may Illustrate my point again by 
reference to the laws of Kepler It is now well known 
that these laws are only rough approximations to the 
actual truth, and that though thev might bitvc ns a useful 
basis for prediction over a short interval a few jenrs at 
most would flufFce, by showing a rapidly increasing de¬ 
parture between the observed and preduted positions of 
the planets, to indicate (hat these Inivs require amend¬ 
ment 

That the dIrec\on this amendment should take followed 
BO soon on the original discovery of Kepler’s Jaws was 
du^ td the geniur or Newton, who showed that the theory 
of univofsal gravitation propounded by him not only 
adequately accounted for the laws enunciated by Kepler, 
an^polnted to their imperfection*, buf served to roordinat< 
*^^e to a single cause even more recondite phenomena 
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such at the leading inequalities In the motion of the moon, 
the processional motion of the earth, and the phenomena 
of the tides Ihis theory further r^uced to order those 
astronomical vagaries the comets, showing that, so long 
at least as they remained within tho precincts of the solar 
system, their motions were governed by It, while obeerva- 
tions of double stars have established beyond question that 
even remote parts of the universe are still subject to tt|e 
same laws 

The dynamical laws propounded by Newton, which to¬ 
day Virtually form the basis of all astronomlcai prediction, 
enable us to trace buck us well as to trace forward the 
histor> of the solur svstom, and to confront modem 
observations with hisiomul rm>rdi Needless to say, in 
but rurt instances do these records postfess the necessary 
elements of precision to stn ngthen the existing data re¬ 
quired by the aslronomer, but there are important exc^ 
tions For instance, n virj smoll uncertainty In thq 
“elements," which m conjunction with Newton's laws 
govern the motion of the moon, will produce by lapse of 
time a large change In rht comparatively small area of 
the earth's surface our i\hich a total eclipse of the sun 
is visible as such Thus u rei'ord that a particular eclipse 
was seen as total in a givm locality becomes nn observa¬ 
tion of precision, provided onlv the chronological date at 
which the crlipSL occurnd tun be traced with sufficient 
certainty to ensure the identification of the eclipse 
concerned 

The confrontation of modern with historical obserxa- 
tions of such a chancur has served to establish beiond 
question the high degree of iccur icv with which the laws 
of Newton represent thi motions wUhin the sol ir sxstem, 
and their trustworthiness ih n basis of prediction for Mars, 
perhaps for centuries, to come It is, however, on 
various grounds quite certim that these laws in themselves 
ore not absolute, far-reui lung though they are, and that 
thev in turn, like those of Kepler, must be superseded by 
laws still morr exact 

Until such laws are disroxered there will always remain 
nn element of uncfrtnnty, apart from that due to the 
initial data affecting nil pn dieted phenomena—an un¬ 
certainty which can onlv be n moved when the phenomena 
lease to be prospective, iind when thev can be confronted 
with later as well as uith earlier observations 

Tho fact, however, thot the laws of gravitation vield 
such a close representation of the observed motions within 
the solar svstem throughout historic time renders the 
detection of a departure from these laws a question of 
extreme dclicacv, nut none the less essential, If predution 
Is to be secured for long periods in advance 

I have scIocM niy illuhtraiions largely from the solar 
system chiefly on the grounds that, thanks to the New¬ 
tonian lows, It 1^ here that, in spite of the immense 
mathematunl difliciiltics which have had to be faced, 
astronomical prediction han attained its greatest triumphs 
I wish now to divert ottentum lo the stars In so fur as 
these form the fiducial points to which the motions of the 
planets and other members of the solar system are re¬ 
ferred, It I* ewcntml that the positions of a limited 
number, at least, should be dacrmlncd with the highest 
possible accuroev Anv uncertainty In their positions will 
undoubtedly be refit ctt*d In the positions of the planets, 
and will conaittute one of those sources of error 10 liable 
to increase with time, and rtnder efforts at prediction, if 
not entirely nugatory, at least partially ineffective 

The universe of iKxnlled " fix»d stars ’* Is not invariable 
in aspect, though Its changes, lor the most part, arc of so 
minute a charntter that they can only be surely detected 
either by the most delicate moaiurrments or by their 
cumulative effect over long intervals of time It is chleflv 
through a study of these changes that our knowledge of 
the stellar universe has been acquired in the past, and it 
is largely to similar means that we look for an extension 
of this knowledge 

Among changes which lend themselves to observatiop, 
for this purpose we may enumerate — 

(i) Changes of the Intensity of the light of the stars 
The origin of these changes, except in a few instances, 
remains obscure Tn certain cases, however, notably in 
the case of variable stars of th** Algol type, a satisfactory 
explanation of the observed phenomena has been found in 
the motions of a lystem, governed by laws similar to thoae 
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opentlfig In our •olar lyttem, of which the vliible etar 
if'fbnna a oonitituant mem^* 

(j) Changes of position due to orbital motion in bmar> 
or muhipie stars Where both components of a binary 
star are vislblei these changes readily admit of direct 
measurement In other cases the existence of a com¬ 
panion is inferred to account for regular periodic changes 
of oosltlon of the visible component, thoujfh this com- 
{Minion cannot be seen either on account of intrinsic want 
of light or on account of Its close proximity to the primary, 
and the consequent Incapacity or our telescope to render 
the two visually distinct 

These changes are of interest as affording evidence of 
the validity of the Newtonian laws in systems other tlian 
the solar system 

The changes to which 1 have so for referred are changes 
which affect isolated stars or groups of stars, but which 
do not occur, at least to a sensiDle extent, in the generality 
of stars 

* 1 come now to the changes of position due to the earth's 

orbital motion which, on the other hand, may be expected 
inffuence all stars in common Fven where, as in thi 
' cases 1 have already spoken of, their influence is obscured 
ly orbital motion within the system, when once this 
orbital motion has been thoroitfhlv examined, Its laws 
deduced, and due allowance ma£ for It by computation, 
we might expect to find the effects of the earth's motion 
ttlll apparent 

The earth in its orbit round the sun approximately 
describes a circle of 186,000,000 miles in diameter, and its 
successive positions in space at Intervals of six months 
are separated from one another by this extent But 
experience has shown that recurring changes in the 
retetlvo positions of the stars, as viewed at intervals of 
six months—that la to say, from two different points of 
the universe separated by this vast distance—can only be 
detected In the caae of a limited number of stars, and then 
Only by the application of the most delicate methods of 
measurement specially designed to bring these changes to 
light 

To the Cape Obser\atory and its former director, 
Henderson (1832-4), belongs the credit of first producing 
trustworthy evidence of the existence of any fixed star, for 
which these changes could be unmistakably detected, and 
which, therefore, was not too remote from the solar system 
to permit of its distance being at least roughly determined 
In comparison with the diameter of the earth's orbit 
Henderson's discovery has since been fully confirmed by 
later observers, and other stars likely to yield tangible 
results have now been examined As illustrative, how 
ever, of the evasiveness of the quantities sought, and the 
excessive labour by which only they can be derived, though 
the problem of stillar distance has always been in the 
forefront of astronomical Interest, and has attracted the 
attention of several able observers, the number of stars 
for which well-determined parallaxes have been published 
up to the present day does not exceed some 400 This 
number Is quite insignificant In comparison even with the 
number of stars visible to the naked eye without tele¬ 
scopic aid Moreover, the stars investigated have been, in 
general, selected on the grounds of some a prion proba¬ 
bility of their possessing a mensurable parallax, either on 
account of apparent brightness or on account of their 
large apparent motion, and for this reason they can 
scarcely be regarded as typical of the generality of stnrs 
In order, then, to gauge the depths of the visible 
universe It would appear imperative that our bosp-hne 
must In some manner be extended The distance of 

186,000,000 miles through which we arc carried in the 
course of a single half-year by the orbital motion of our 
planet round the sun Is so small in comparison with inter¬ 
stellar distances os to give rise to chan^^ in the apparent 
relative positions of stars which, except in the most pro¬ 
nounced Instances, are so Insignificant in amount as to 
defy detection even b} the most refined processes of 
measurement we possess 

How, then, can such an extension of our base-line be 
attained? I hove already pointed out that the so-called 
fixed stars" are not truly "fixed,” but that on close 
observation It is found that each star has an apparent 
motion either peculiar to Itself or shared by other neigh¬ 
bouring stars which, with it, constitute an independent 
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system. 1 refer primarily to the visible motion transverse 
to the line of sl^t 

If then our sun, as we may reasonably suppose, Is itself 
a member of the stellar universe, it may anticipated 
that it too will not be at rest, but will be moving forward 
In space, and the visible motions will be those due to the 
combined effects of the motion of the sun and stars 

That the apparent motions of the stars were not entirely 
fortuitous, but that they could, at least partially, be co¬ 
ordinated throughout the sky as the visible manifestations 
of a single phenomenon, viz a translatory motion of the 
sun with its system of planets through Interstellar space, 
was first pointra out by Sir WiUlam Herschel, who further 
indicated that the point of space to which this motion was 
directed was situated m the constellation " Hercules " 

Before proceeding to the further consideration of this 
solar motion, I wish first to point out to you how its 
existence at once suggests a means of extending our 
baso-Une" for the purpose of gauging these Interstellar 
depths I have refrained from anv numerical estimates of 
the amount of this motion, as this involves phUosophlcal 
questions into which 1 do not desire to enter to-ni^t, 
but In order to fix our ideas it is necessary for me to give 
you some notion, at least, of the order of magnitude It 
is now possible to state with some certainty that the speed 
of the sun's motion relativeiv to the stars as a whole 
amounts to about an kilometres per second, and that the 
space traversed In a single day therefore amounts to rather 
more than 1,000,000 miles, that in a year to about 
400,000,000 miles Thus the stars as seen on two 
occasions a year apart, may be considered as viewed from 
two points in space separated by this length, and it only 
requires lapse of time in order to imrcase the length to 
an almost indefinite extent. 

The great scheme for the photographic mapping of the 
heavens at present being carried out on an extensive scale 
by means of the cooperative efforts of the leading observa¬ 
tories of the world will shortly furnish a highly accurate 
delineation of the skies as seen at the commencement of 
the twentieth century This alone has called for ton 
centrated effort extending over some twelve years at least, 
while it would even now scarcely be safe to sav that 
another ten years will see its completion An immediate 
repetition Is scarcely to be contemplated, though a sub¬ 
sequent repetition at some future epoch, which mav be 
agreed on by astronomers, forms an essential part of the 
proi^amme as originally introduced 

When this scheme is completed in its entirety very 
ample data will be avnilablo for the discussion of stpl!^r 
distribution by the methods I have suggested to vou 

In the meantime, however, m such tentative attempts 
08 have been made to fathom the secrets of the universe 
by means of the study of stellar proper motion, it has 
been necessary to rely on early reronied ex irt obnerva- 
tions It will be clear from whnt I have already explained 
to you that it is the earliest trustworthy records In com¬ 
parison with the most up-to-date available which will Meld 
the greatest length of base-line, and consequently the most 
trustworthy results For this reason the majority of the 

discussions hitherto attempted have been based on the 
catalogue of Bradky dependent on ob<iervations made bv 
him at Greenwich between the \ears 17^0-62 This 
l(^e contains the places of some 3000 stars observed 
with a precision for surpassing any similar previous 
observations, and comparing favourably with the best 
modem catalogues The stars selected by Brndlev are 
fairly uniformly distnbuted over the portions of the skv 
accessible to him, viz from the North Pole to 30® south 
of the equator 

Unfortunately no carlv catalogue of stars of e\cn 
approximately similar precision exists for the remaining 
region of the sky between 30® S dec and the South Pole, 
and the absence of exact knowledge of these regions for 
the earlier epochs has always hampered these discussions 

The dIscuMons I refer to have generally had as their 
Immediate objective — 

(1) The de^tmlnatlon of the precesHional constant, i r 
the annual amount by which the earth's axis of rotation 
changes Its position In space, and 

(a) The determination of the speed of the solar motion 
and the position of ^he solar apex, 1 e the point In the 
heavens towards which the sun's motion Is directed 
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The discrepancies in these quantities found by different 
investigatory either starting with different data or 
utilising different methods for the c<»nbination and dls- 
cuuion of the same material, had long been a puzzle to 
astronomers The to the situation was at length 

furnished by Prof Kapteyn, of GronlnMn, who, In an 
epoch-making psper read before the British Association in 
Cape Town, nrst pointed out that the apparent motions 
of the stars Indicated, not merely the existence of a 
single solar apex, but that there were two separate regions 
of the sky towards which a preference was shown by the 
directions of motion of the Bradley stars 

This was a phenomenon which could nut be explained 
by a simple motion of translation of the sun, as evidently 
the sun's motion could not be directed to two different 
points simultaneously, and the only feasible explanation 
was that the stars consisted of two groups, and that the 
motion of the sun relatively to one of these groups differed 
from Its motion relatively to the other, or that, though 
the stars appeared Interminjgled in space, they possessed 
an Independent relative motion, which might ^ regarded 
as located in one group or In the other, but which was 
■hared by all the stars peculiar to the group 

The theory of the existence of two streams or drifts 
of stars thus put forward by Kapteyn has since received 
full confirmation by other Investigators, notably by 
Eddington, who based his examination on the early 
observations of Groombrldge, and by Dyson, who limited 
his discussion to a selected list of stars possessing con¬ 
siderable proper motions 

Recent Investigations at the Cape have led us to ex¬ 
amine In somewhat more minute detail the proper motions 
of the Bradley stars, with the result that, though the 
phenomena first notlc^ by Kaptevn stand out as the most 
prominent feature, certain suMdiary features of no less 
importance have been brought to light 

I have concerned myself hitherto only with the visible 
motions of the stars transverse to the line of sight, as 
derived by the older methods of measurement The Intro¬ 
duction of the spectroscope Into astronomical research has 
opened up vast new fields Into which, so far as they relate 
to the chemical and physical constitution of the sun and 
■tars. It It not my purpose to enter to-night What I 
wish rather to em^aslse Is the value of this Instrument 
as a supplement to the older methods in relation to the 
geometrical astfonomy of position 

In accordance with the principle laid down by Doppler, 
the wave-length of light received from a source which is 
either receding from or approaching a receiver will appear 
to be modified by an amount dependent In a known 
manner on the velocity of approach or recession If the 
receiver takes the form of a spectroscope which permits 
bv any means, direct or Indirect, of the measurement of 
the wave-lengths, and the normal wave-lengths of the 
linos under examination are Independently determined by 
laboratory investigations, the difference between the 
observed and the normal wave-lengths will thus afford a 
means of measuring the velocity of approach or recession 
of the source of llf^t 

Of the precautions necessary to ensure preciilon it Is 
not my purpose to speak to-night The large spectro¬ 
scope of the Cape Observatory, which we owe to the 
munificence of the late Mr Frank McClean. was from the 
outset constructed with due regard to these precautions, 
so fir ss they could be foreseen, for the purpose of deter¬ 
mining with the greatest accuracy attainable the radiil 
velocities of stars The Instrument has been already 
successfully used„ and Its capabilities have been estab¬ 
lished In an Invvstigatlon of the aberration constant of 
light as depending on the apparent variations in the radial 
velocities of stars resulting from the earth's orbital motion 

From a relatively short series of observations discussed 
by my colleague Dr Halm, this constant has been derived 
with a precision not Inferior to that attained br the best 
series of older observations, and the capabilities of the 
m<^od are yet far from exhausted 

Ml the present time the Instrument Is being devoted to 
a series of observations of all such stars as are accessibla 
In the southern skies the spectra of which present 
Efficiently pronounced features to aifcnlt of measurement, 
'^^marlly with the view of ascertaining what evidence can 
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be derived from a study of the radial valoelties In jt 

to the systematic structure of the universe 

A year or two must elapse before the present obeenrlng 
programme is completed, init a jMvllmlnary discussion m 
the obeervatlons already secured in comUnstlon with the 
published results derived from simUor observations in tba 
northern hemisphere has revealed the existence of 
anomalies similar to those found from the study of the 
transverse motions—anomalies which can only be recon* 
died with the two-dnft hypothesis put forward by 
Kapteyn by the further hypothesis that thou^ both drifts 
pervade the whole sky, they are not slmilany distributed 
throughout it 

At present, through scantiness of material, from a Study 
of the radial velocities we have been able to do little more 
than discriminate between the two halves of the sky, 
which contain, respectively, the greatest and the least 
proportion of seoona drift stars It Is, however, a fact of 
some significance that the former corresponds very closely 
with tlmt hemisphere which contains the Milky Way^ 
suggesting the {Mienomenon that Kapteyn'■ second drift 
m^t be identified with the galaxy It was with the view 
of examining this suggestion in the light of the evidence 
which could oe secured^ from the transverse motions of the 
Bradley stars that the discussions 1 have sketched to you 
to-nl^t were undertaken by Dr Halm 

While they have established almost beyond question the 
rough features of distribution demanded to reconcile the 
radial-velocity determinations, they further point to an 
even more detailed correspondence between the distribu¬ 
tion of galactic stars and the distribution of stars of the 
second £lft, leaving but little doubt as to the Identity of 
this second drift with the galaxy It Is this second drift 
which exhibits evidence of structural unity As regards 
the Milky Way, the mere appearance on any fine night 
affords e^dence of a similar character, and it Is on mis 
account that we have been able to Identify the Milky Way 
with the second drift rather than with the first 

The significance and origin of this structure are as yet 
obscure, but the more Its details are ehicldated and the 
essential features established the nearer are we to an 
answer to the question, What is the Milky Way? 

To revert to my original text, I have endeavoured to 
point out to you the method^ of research by which an 
answer Is sought to this and similar questions, and to 
explain to you the reasons why the highest precision 
attainable Is a lint quA non In the conduct of such 
research Thus It Is that the studv of the large-scale 
phenomena of the universe resolves itself frequentiv Into 
a study of the minute detail of instrumental imliancea, 
on which must be brought to bear all the knowledge that 
can be derived from other branches of scientific work 
The geologist helps us In the selection of stable founda¬ 
tions on which tne engineer niia> erect cur large Instru¬ 
ments Chemistry aiid physics in our photography, our 
optical and electrical appliances, are of daily appileatbn, 
while one of the most valued accesaories In arnioft all 
methods of precise measurement Is the spider's web we 
derive from zoolofiy 

Astronomy, In its turn, has done much In the past, and 
In the future will doubtless do more, to assist the dewlop- 
ment of collateral sciences Thus the geologist cannot 
afford to ignore, even if he does not accept as conclusive, 
the evidence furnished by astronomy as to tha nature of 
the earth’s crust Exact measurements of space and time 
as conducted In physical laboratories are for the moat part 
conducted by methods first designed to suit the require¬ 
ments of astronomical precision, while In the sun and 
stars chemical phenomena, which may be studied with the 
aid of the spectroscope, are taking place on a acale far 
surpassing anything that can be produced in the labora- 


fhe value of free Intercourse between workers In the 
various branches of science is certainly indisputable, and 
I wish to close mv address by reference to the oraortunU 
ties which our society can aff^ In this respect Devotees 
even of applied, and still more of pure, science In a young 
country are necessarily few In number and scattered A 
large proportion of thm will in the early stages of their 
career have been In cloee association with one or the otiier 
great centres of iclentific activity of the world, ind ’to 
such a feeling of scientific Isolation almost amounting to 
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Important aa nre our plibllcatkma. It la even more 
our monthly maetlnga and the promotion of 
peraofial interoourae that tha aodety can help in Iti 
orlmary duty of the advancefnent of natural knowle^e In 
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^ UNIVERSITY AND EDUCATIONAL 
INTELUGENCE. 

Thb diacuaalona at a conference of teachera In rural 
•cboola, held in London on December a8» xpiOi under the 
auspicee of the National Union of Teachera, ahowed that 
taadierv are recognlalng more fully the deairabillty of 
‘making the education Tn etomentary achoola In countr) 
dlftrleta ao far aa poadble of a practical kind, which will 
train the children for agricultural and other country 
Jivocatlona In later Ufe« A reeolutlon waa adopted 
jimanlmoualy urging that, wherever poasible, aome teach- 
Vg In hajodlcraft and houaecraft should be given to 
cmldrah in rural Kboola, and that, where neceaaary and 
practicable, centres for instruction in these aubjecta should 
be formed It waa auggeated during the dlscuislon that 
central school farms mlAt be eatablubed, where practical 
work on the land could be carried on by boys drafted 
from neighbouring achools It waa recognised, also, that 
actual work In a garden abounds In oppoitunitlea for the 
best leasooa In ebaervation, attention to ^tall, never 
ptftting off until to-morrow what ought to be done to-^y, 
as well as the cultivation of the vhtues more commonly 
associated with the moral Instruction lesson Another 
resolution, unanimously carried, deplored the continuance 
of the partial exemption sjatam, and declared that the 
time has arrived when no child shall be eltiier partially 
or totally exempt from attendance at school before four¬ 
teen years of age A discussion on continuation schools 
In rural districts revealed some dlvenity of opinion, but 
the meeting eventuallv decided that, having regard to the 
Impoaslbility of satlafactorily organising and coordinating 
continuation work In rural diatrlcta, where children arc 
at present allowed to secure partial exemption from school 
attendance at the early age of eleven or twelve for the 
ptm^ of employment, no exemption, either partial or 
whole-time, from day-echool attendance should be granted 
until the age of fourteen years is attained, all wage- 
earning dilw labour out of school hours under the age 
of fourteen should be forbidden by law, and these con¬ 
ditions having been secured, a system of compulsory 
attendance at continuation sdiools or other suitable educa¬ 
tional Institutions from the age of fourteen to eighteen, 
accompanied by provisions which should safeguard young 
people against undue phjrsical or mental overstrain, should 
be an Integral part of a national system of education 

SOCIETIES AND ACADEMIES 

Dublui 

Royal Dublin Society, December so, 191a—Mr R 
Lloyd Praeger In the chair—Dr J H. Pollok The 
vacuum-tube spectra of the vapours of some metals and 
metallic chlorides (part I) By the use of a new form of 
vacuum tube, made entirely of ouarti, which the author 
has recently devised, he esn readily obtain photographs of 
The whole of the vacuum-tube ap^a of the vapours of 
metals and metallic chlorides In the present paper the 
autiior gives a description of the quartz vacuum tube and 
photographa of the spectra of the vapours of mercury, 
sine, cadmium, arsenic, and antimony, together with 
photographs of the spectra of their chlorides, under vary¬ 
ing conditions The vapoUrs of the meUls and their com¬ 
pounds, so far examined, show substantially the some line 
spectrum In the vacuum tube that th^ do when metallic 
electrodes are sparked in air When a condenser is intro¬ 
duced In tha circuit, the metal and Its compound show 
precisely the same change of ^Mctrum, which would seem 
to indicate that the changes take place in the vibrating 
atom If a large amount of vapour the chloride U 
present without a condenser, bands are seen In addition 
tb the line spectrum of the metal, and these appear to be 
due to the particular compound present, and must there¬ 
fore be connected with the vibrations ef^the molecule 
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•*^Dr. G H. Pathybrldwo Considerations and ezperi* 
ments on the infection of potato plants with the blu^* 
fungus /PhyfoMfhofa infestant) by means of myoeUunt 
derived direct from the planted tubers The thwwy reoently 
advocated by Matsee, that the poUto crop becomea 
attacked with the “ bll^t," not by means of the ** sporm 
of P fn/esfoM, but by means of the mycelium of this 
fungus, which, after Mng dormant for a long period, 
passes fiom the planted timers Into the nearly AU-grown 
stalks. Is criticised, and It Is pointed out how difficult It 
Is to reconcile this nwde of Infection with Che welMcnown 
facts of the dlseue It Is shown that, owing to the 
absence of controls, the experimental evidence on which 
the theory is based Is quite worthless A repetition of the 
experiments, carried out by the author with the necessary 
controls, gave results exactly the opposite to those on 
which the theory Is based.—Rev. H C Brown# Some 
suggested improvement In epicycllc variable gears The 
Improvement applies specially to the modem bicycle, and 
conslsta In effw^ng the complete separation of the eplmrclic 
train from all the moving parts on the middle tpm, so 
that the friction la reducra to the same amount as If the 
machine were a single-geared machine, f e so that there 
18 no movunent except that of the ball races at ea^ end 
of the axle The high and low speeds are also Improv^ 
getting rid of all friction due to over-running pawls or 
the unneceaaarv rubbing of parts. The middle speed Is 
produced dlrectlv by the engagement of the driving member 
with the hub, the epicycllc train being completely detached 
and In no contact with any of the moving parts The 
linking up of the gear train with the dnve for the high 
and low speeds Is effected In a simple manner by the uae 
of spring trigger pawls Some esre has been given to the 
construction of the eplt^llc train so that It may be a 
proper mechanical unit In Itself Instesd of being a some¬ 
what loose assemblage of wheels With this object, the 
wheels of the train are provided with friction discs reach¬ 
ing to the pitch lines, and the friction between the elements 
of the train Is thereby reduced to rolling friction 

Paais 

Academy of Scleneaa, December 27, 1910 —M ftmlle 
Picard In the chair Qalllot The analytical theory 
and tablea of motion of Jupiter, by Le Verrler Additions 
and rectlflcatlons. These tables represent with sufficient 
exactitude the observations made between 1750 and 18^ 
From 1870, the comparison of the observed and calculate 
^itiona shows Increasing discrepancies The tables for 
I Jupiter have now been recalculated, and the results com- 
pwed with observations for the period 1750 to 190^-7 — 
Paul lakotior A method for causing two substances to 
react In the electric arc The meth^ described by M 
Salmoa In a recent note (December 5) was anticipated 
by the author In 1899—W Klllon and iM Qlwnow 
An attempt to coordinate the levels of the pebble beds and 
terraces of the Bas-Dauphlnd—^The perpetual secretary 
announced the death of Armand Sabatier, correspondant 
for the section of anatomy and sook^—J Ouliiaumo 
Observations of the sun made at the Observatory of Lyons 
during the third quarter of iqio Observations were 
possible on sixty-four days during the quarter Three 
tables of the results are given, showing number of spots, 
their distribution In latitude, and the distribution of the 
facuba in latitude—Maurice Oonront The transformn- 
tlons of surfaces applicable to surfaces of the second 
degree —^T Loloaoo Left-handed symmetrical nuclei — 
G Kowlowakl The formulae of Frenet m functional 
space—L ZorottI The equations of motion of a viscous 
fluid—G do Wrouynofcl The application of thr gyro¬ 
scope and of compressed air to taking kinematographlc 
views The gyroso^ Is driven by compressed air, and 
Is attached to the camera in such a manner as to suppress 
or deaden small vibrations —Jean Boequorol The 
positive magneto-optic effect presented by the phosphor¬ 
escence bands of rubles and emeralds, and the relations 
between onlsslon and absorption In a magnetic field — 
J Thovori i Photometry and the utilisation of coloured 
sources of light A description of a new empirical spectro- 
photometrlc method -Daniel Bortholot and Henry 
OBu d^Biio ii The principal types of photolysis of orAnlc 
compounds by the vultra-violet ravt The photolysis of 
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primary alcohoU u characterised by the predominance of 
nydroKcn and absence of carbon dioxide with secondary 
and tertiary alcohols the proportion of hydrogen la re 
duced being replaced by methane and its hocnologues 
Aldehydes ^Tve a gas containing carbon monoxide as the 
chief constituent, whilst carbon dioxide predominates for 
the fatty acids —M NMty The equilibria between 
potassium bicarbonate and hydrated magnesium carbonate 
—Georges Donlcta A new reaction tor cupreine The 
reagent used is a mixture of water copper sulphate 
ammonia tind hydrogen peroxide Cupreine gives a dm 
emerald green coloration after adding some alcohol — 
Hanriot Brown gold This name is applied to the gold 
left after treating a gold-silver alloy (ao per cent gold) 
with nitiiL acid Ihis is not pure rad, but containb traces 
of silver copper and lead and also of nitric and even 
lit hough the washings with water are free fr m and 
This gold undergoes changes in colour and volume on 
heating a descnptton of these being given in detail — 
F Bodrom The action of some esters on thL mono 
sodium derivative of beosyl cyanide In a pro(.pding papei 
It has bttn shown that th( sodium d rivativc 
C C n N I CN reacts with the ebters of the f Utv acids 
giving ompuunds of the type Cill. CH (C N) CO K and 
in the present note the reaction is exti nded to cbttrs of 
the monob iml aromatic acids —M LoaplMu 1 lit con 
densat on of acrolein bromide with malonir and The 
saturated acid CH|Br (CHBr)j Cll, CO,H is obtained 
inst 1 1 of the unsaturated acid expected —I Toheu^Mlf 
ind r aorbln I he complex salts of eertnn ammo 
acids \n account of the preparation and proptrli s of 
some chromium salts of glycine and its homologues — 
P Plorron A method o 7 preparation of the aromatic 
acylguan dineb —I H Phlllppw 1 he glucodcconie 

acids Pierre PrwtwAu The addition of hydrogen in 
presence of palladium appheation to pheninthrene 
Wlladium was used in the form of ipong block and 
precipitated metal phenanthrenc tetrah^dnde being 
formed —MM Aphsilmw and Brwaaon A method f<r 
determining the presence of one or several diastsbes in a 
liquid—W Vpmadaliif and Mile F Pgvoutaliy Ihe 
chemicil distimtion between orthose and m crochne 
Lithium and rubidium have been found in vinous miiru 
chnes this is opposed to thi rule for distinguishing 
orthose from microchnc based on the absence of lithium 
and rubidium in the latter —Auguste Ohavallor New 
evidence on Voandseia Pofjsom L Mmtrwohot The 
new cultuic of an edible mushroom Pleurotuf comuco 
ptoid s —G AndrP Ihe conservation of saline matters 
during the growth of an annua] plant—Honn AviUhon 
Ihp aiqutr ment by muse of immunity with respect to 
boron toinpounds MaaP Induced nprnmf; of si ds 

Ihe intig rminativc action of acetal^hydc—P A 

Danffward The action of light upon chlorophyll — 
P Ammanft Ihe existence of a perennial nee m 

Senegal P Pouln and P Aneal The lipoid natur of 
an acti\e substance secreted by th( yfllow bods in 

mammals —Louis Lapleqiia The n latmn of the 
enecphilie wtighl to thr retinol surface in some oid rn of 
mummiiK \ now s t of experimental lesult* confirming 
the views announced in a pievious paper—C Houard 
The mod of iction uf Astcrolecanium exttrmi pitasites 
of stems—August Mlotwl The structure of th cljtra 
of HalosydHa gelattno^a Fabre Domarviia aid R 
Laaandra A method of dilrcting Bacferiuiti r h in 
anaerobii cultures in waters and oysters The develop¬ 
ment 16 earned out in the absence of air this modihcation 
of the iisuil methods removes some ambiguities from thf 
reaction h Deumar Fpilepsy and constipation ( ascs 
ore cited in which the epilep^ was directly connected with 
constipation electrical treatment of the abdomen result 
ing in the removal of the constipation completely sup¬ 
pressed the attacks of epllep^ —^M Oodfroy Some 
nsuits of the study of the Antarctic ticks observed in the 
course of the French expedition to the South Pole fhe 
results of the analysis of the observed data are not in 
aoadrd with the views of Whewell or the mor recent 
hypothesis of R A Homs and show that the tid s in 
this region are Very complex —Georges Harvd The 
^fruitions given by the National Institute (tint and 
Vvond class) to Captain Baudki foTf^hit voyage of dis 
ci^erv in the Antarctic (1S00-4) 
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MIGRATORY BIRDS 

Jbt Book of Migratory Birds, mat wih on Holy 
Island and the Northumhrtan Coast, to which ts 
added descriptive Accounts of WUd Fowling on the 
Mud Flats, With Notes on the General Natural 
History of this District, By W. Halliday Pp 
J58 (London J Ousel^, Ltd, n d) Price 55 
net 

HE obtniiive title of a wcM-k should, we think, be 
more closely descriptive of its contents than that 
of tl^e volume now before us '*The Book of Migra- 
tt/lty Birds"—the title conspicuously appearing on its 
cover—excites hopes tn the ornithologist of a com¬ 
prehensive contribution to a branch of his science of 
unquestioned interest His momentary disappoint¬ 
ment, on discovering from the continuation of the title 
inside, the restriction of its scope to the Northumbrian 
ebast, may perhaps be relieved on his recalling the 
fact that the district, with its ofTihore islands and 
lighthouses, forms a migration-observatory from 
which a keen and persistent watcher might be ex¬ 
pected to make valuable contributions to the 
question Hi<» annoyance, however, will be acute 
when, on dipping into its pages, he finds the volume 
to be only a mdlange of articles, strung together in 
the most casual way, and evidently originally con¬ 
tributed to some newspaper or journal in which either 
science was not a strong pomt or the editorial super¬ 
vision was far from exacting 

fhe first part consists of a score of essays, not one 
without ne^ of vigorous revision by a competent 
zoologist, while the second describes a certain number 
of the species of the Northumbrian coast individually, 
the book, however, makes no serious contribution to 
migration data, nor adds anything new to the 
history of the species observed The first thirty-seven 
pages are alone specially devoted to the bird-life of 
Llndisfame and the Fame islands, but the short and 
desultory notes on the species mentioned will hardly 
repay the reader for his time The succeeding three 
essays deal with “wild-fowling" as far removed from 
H^dy Island as North Kent, with “a few comments 
on sport," and "how I became a naturalist," this last 
filling eight pages, of which five contributed by 
another pen, have no connection in the world with 
the autobk>graphy With the following two, on " bird 
migration" and "bird migration from America to 
Europe," hope rises that at last some new ideas on 
the subject giving its dominating title to the 
book are to be disclosed We are not disappointed 
by the author 

“Whatever theory is advanced [on this absorbingly 
interesting question]] the idea," writes Mr Halliday, 
"baffles me most devoted student of natural history 
Tet die query as to the causes of the northern or 
spring exodus has prompted me to make an effort to 
explain those laws. Almost without excep* 
tun . . sciendfts are agreed that previous to 
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the period termed the Glacial or Ice age, climates 
were non*zonalF^that is, that they were of the Same 
general temperature everywhere from pole to pole, 
rirst, that there was an epodi of tomd heat followed 
by one of tropical heat, and succeeded by one of tem¬ 
perate heat, which gradually passed Into one of exces¬ 
sive cold, during which period the higher lands w^ 
snow-covered, • Since this age me climates hgve 
become zmial—a condition whum seems to us most 
natural, because man remembers naught to the ooo- 
trary.ll] fhe geological record shows us, however, 
that ev^where from pole to pole me same life existed 
during oil the periods before the latter part of the 
temperate Terd^ epoch. Aside from these differ¬ 
ences of temperature resulting from elevatkm • • 

there were In the nature of things few reasons for 
migrations of either fauna or flora . when finally 
the gradual transition from earth-heat control to sun- 
heat control taken place, and the Ice age began, 
these wanderings to and fro become ssrstematlc and 
penodical. The stronger and more active individuals 
pushed further on than their fellows, as mey climbed 
up further on mountain sides, thereby forming a dasa 
apart They mated and founded new varienes 
So here we have, in Its earliest and simplest form, die 
origin of the migratory movements of animals which 
have developed to such an extent In this day under 
the present zonal distribution of dimates llius we 
may conclude," adds the author, " that, beginning wim 
the first modifications of climate, perhaps at the com¬ 
mencement of the Pleistocene era, the various forms 
of life being suited to a uniform environment sought 
in their wanderings to and fro, the continuance of 
these conditions " 

So here at last we have the final word on phenomena 
which have puzzled generations of ornithologists and 
others I 

After such epoch-making discourses as these, a dozen 
other essay8---evident reprints—follow on a variety 
of matters unconnected ^th the subject of the book, 
yet containing many entertaining observations not to 
be found In more recent ornithological histories 1 

The second part of the book describes Individually 
f(Mty-two spedes only out of the ninety listed on p. 22 
as the more or less complete avifauna of Holy Island 
and region They are not arranged in any dasaifica- 
tory order, nor, in many cases, do they appear under 
the generic and spedfic names which are usually given 
them by the rules of nomenclature Fuller and more 
accurate accounts of these spedes are to be found in a 
score of well-known histories of British birds We are 
staggered to find in this catalogue of Northumbrian 
birds the names of the cassowary and the ostrich, 
sandwiched between the quail and the merlin We 
live and learn, however I Of the two final essays, 
both of which appear under the headline of " The Book 
of Migratory Bu^," the one on North Sea seals may 
be legitimately induded in a work on Northumbrian 
natui^ history; but it is a far cry from longshoring 
on Undlsfarne to “seal-hunting in Greenland," which 
Is the tide of the other. The author, however, makes 
his own apologies m these words — 

"If the able and experienced chremiders of the 
migrants in-the past have written craving the indul¬ 
gence of the reader, I fed I am infinitely more In nee^l 
of such indulgence, and as a man is but mortal • • 
his best work Issoft-times a sorry attempt" 



M 


330 


NATURE 


[January 12, 1911 


PRINCIPLES OF ANALYTICAL CHEMISTRY 

Theoretical Pnnctpiet of the Methods of Analytical 
Chemistry based upon Chemiccd Reactions By 
Prof M G Chesneau AuthoriHeU translation by 
Prof A/anah Thomas Lincoln and Prof David 
Hobart Carnahan Pp 3(+iH4 (New \ork The 
Macmillan Co , London Macmillan and Co«i 
Ltd , 1910) Price ys» 6 d* net. 

N the Introduction It Is stated that this book re¬ 
presents the reproduction of a senes of lectures 
delivered in the College de France on the principles 
involved in the methods of analytical chemistry The 
reversible and irreversible reactions which are in¬ 
volved in analytical processes are discussed, on the 
one hand, from the point of view of the theory of 
electrolytic assodation* and, on the other, from that 
of the heat changes which accompany these reactions 
It is obvious that the comparative examination of 
the facts of analytical chemistry from these two 
points of view represents a theme to which consider¬ 
able interest would attach if the comparison were 
made by a chemist thoroughly familiar with both 
aspects of the question, and yet untrammelled by 
adhesion to any particular doctrine Unfortunately 
this is not the case, and it is perhaps partly due to 
the author’s lack of familiarity with the present posi¬ 
tion of the ionic theory that his verdict is given in 
favour of the scHcalled calorimetric theoiy The 
evidence which leads to this result is very for from 
convincing, for whereas great stress is laid on the 
difhculties, real and apparent, which are involved in 
the adoption of the ionic theory, the improbable con¬ 
sequences which attach to the application of the 
caionmetric hypothesu are accepted without criticism 
Only a brief reference can be made to a few of the 
many points which call for comment in terms of 
the calorimetric theory we find that aads are classified 
as strong, medium, and weak according to the quan¬ 
tities of heat liberated in the process of neutralisation 
The decrease in the activity of a weak base, such as 
ammonia, on the addition of a corresponding salt, is 
attributed to the production of acid by hydrolytic de¬ 
composition of the salt An attempt is made to 
refute the ionic explanation of the similar influence 
of salts on weak acids by reference to experiments on 
the rate of solution of zinc in solutions of acetic aad 
to which various metallic acetates were added Such 
experiments are In reality of far too complicated a 
nature to aDow of the results being interpreted in 
favour of or against any particular theory 
In the discussion of osmotic pressure, the early 
measurements of Pfeffer and Ponsot are dted, but no 
reference whatever is made to the work of Morse 
and his coUabmtors, or to that of Hartley and the 
Earl of Berkel^. 

Certam generalisations, drawn by Ponsot from 
transport measurenienta hj Chassy, are brought for- 
w'ard as being mors important than all the excellent 
ei^pprimental work done on the subject from the time 
of Hittorf onwards* Here, as in so many other in¬ 
stances, the lade of the author’s knowledge of recent 
v%k on the nature) of solution# of sigts is lamentably 
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In the treatment of indicators, Ostwold's long^ 
discarded ionic explanation is the only one which the 
author sees fit to compare with that based upon the 
colorimetric theory 

These references suffice to indicate that the author 
has failed to do justice to his subject, but this review 
would be Incomplete if attention were not directed 
to the unsatisfactory character of the translation. In 
view of the fact that the academic title of the second 
translator is that of associate professor of Romance 
languages, a rendering of the original into tolerable 
English might have been reasonably expected To 
show that this anticipation is not fulfilled, the first 
paragraph on p 4 may be quoted — 

“The processes of analytical chemistry consist, In 
general, in bnnging each clement successively to the 
state of a definite compound in a final svstem, {mned 
of distinct phases, whose nature lends itself easily to 
a separation by purely mechanical processes " 

This conglomeration would appear to be the result 
of a too literal translation 

Apart from the publisher's share in the production 
of the work, the reviewer can find nothing to recom¬ 
mend It, and the translation represents a good deal of 
misspent time and energy H M Dawson 


MOKE MOSQUITOES 

A Monograph of the CuUctdae or Mosquitoes Masnly 
Compiled from Collections Received at the British 
Museum By Fred V Theobald Vol v Pp xv + 
646 + 6 plates (London British Museum (Natural 
History), Longmans and Co , B Quaritch, and 
Dulau and Co , 1910 ) Price 1/ 51 
OME few years ago a cntic observed that, owing 
to the system of classification adopted for the 
Cuhcidse, to describe a new species "and call it a 
genus" was far easier than to determine its true 
systematic position Since then, such has been the 
activity of genus-makers, the condition of affairs as 
regards the nomenclature and taxonomy of the known 
mosquitoes hus become infinitely worse No ento¬ 
mologist of repute will deny that, were characters so 
trivial as those now employed for the distinction of 
most of the so-called "genera " amone Culicidn made 
use of in other orders of insects, or in other families 
of Diptera, the result would be little short of chaos 
Sooner or later the whole question of mosquito classi¬ 
fication will have to be reconsidered; meanwhile the 
subject awaits the advent of a properly qualified 
systematist, gifted with breadth of view and possess¬ 
ing a sound knowledge of fundamental principles. 

The book before us, which is a continuation, and, 
in some reflects, a risumi of the previously published 
volumes of Mr Theobald's well-known work, u con¬ 
structed upon the same lines as Its predecessors, and 
certainly bears witness to the industry of its author 
We are told in the "Introduction" that, since the 
appearance of vol Iv in 1907, the genera of CuUckla 
have been increased by twenty-one and the reodgniaed 
species by no fewer than three hundred and ninety- 
two, though it would seem that not all of Uw Utter 
are actually new, thirteen of the generfl, however, 
and eighty of the species are now described for the 
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'] 9 r>t Since the first two volumes of the mono¬ 

graph {published In 1901) have Icmg been out of print, 
j(he appearance of the present instalment Is opportune, 
i^mI the tables for the determination of genera and 
spddes, with which it is copiously provided, will doubt¬ 
less prove useful to many. The figures are clear and 
well executed, and misprints are few 

The author’s English, however, not infrequently 
makes the sensitive reader shudder, for instance, the 
Qrst sentence of the book Includes the words, *'thcy 
tabulate as follows,'* and this remarkable phrase, in 
which "tabulate" is used as an intransitive verb, is 
repeated again and again In the course of the volume 
As additional examples of faulty phraseology we may 
quote It probably comes in Mytotnyia" (p 22), 
" it cqnnot be said as to what ptetus really is " (p 25), 
" A number of allied genera come around it and they 
keep on increasing In number " (p 151) More serious 
than this Is a flagrant error in terminology Diptera, 
as is well known, have a five-jointed tarsus, but Mr 
Theobald not only employs the objectionable, because 
etymologically incorrect, term " metatarsus" for the 
first joint of the tarsus, but calls the second and third 
joints the " first and second tarsals," and so on, this 
is confusing as well as wrong, and would lead a 
novice to suppose that In the Culicida the tarsus is 
four-jointed 

With reference to the disseminator of yellow fever, 
It may be noted that the author has decided to retain 
the name Siegomyia /asciafo, Fobr, instead of re¬ 
garding the specific designation as preoccupied and 
substituting for it cdlopus, Mg , as is the practice in 
the United States On the ground of common sense 
as well as expediency, the course adopted in the Bntish 
Museum monograph, though not in accordance with 
the accepted rules of zoological nomenclature, is un¬ 
doubtedly the best Mr Theobald should not, how¬ 
ever, perpetuate a slip made in his last volume, by 
stating that "Villiers described a mosquito (1789) as 
CuUx fasciatuSf*' the original author of the name In 
question, which dates from 1764, being O F Mbller, 
whose brief description, accompanied by a reference 
to the work In which it appeared, was o^ied by de 
VUlers (not Villters) in 17^ 


PHILOSOPHY 

Phihsophteal Essays By B Russell, F R S Pp 
vii-fi85 (London Longmans, Green and Co. 
1910) Price 6s net 

HE subject-matter of Mr Russell's book may be 
gathe^ from the titles of hIs chapters—"The 
Elements of Ethics," "The Free Mon's Worship," 
"The Study of Mathematics," " Progmatism," 
" WiUtam James’s Conception of Truth," “The Moms- 
tic Theory of Truth," "On the Nature of Truth and 
Falsehood ” With the exception of the last, all arc 
r^irintil, with some alterations, of articles which have 
appeared In the New Quarterly, Htbberi Journal, />t- 
^Penient Review, Albany Reviewj Edtnbutgh Revtew, 
Proceedings of the Aristotelian Society 
In the first essay the author states hjs own deter- 
rotnlst convictions, and points out that ^ietermlnism 
vdOM Aot interfere with moral-, for, as a matter of 
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fact, people nevtf do believe that anyone elra’s actions 
are not determined by motives, however much they 
may think themselves free 

"If we really believed that other people's actions 
did not have causes, we should never try to influence 
other people’s actions" ’Most morality absolutely 
depends upon the assumption that vofitions have 
causes " 

In the third essay there is n fine statement of the 
"supreme beauty—a beauty cold and austere, like 
that of sculpture," which the mathematician sees m 
his subject, also some good hints on teaching But 
the largest part of the hook, and perhaps the most 
interesting, Is that in which the author combats the 
new philosophy—or some aspects of it—which Is 
mainly represented by Dr Schiller, now that its great 
American protagonist is gone from among us, to the 
regret of all students, whether disciples or philosophical 
enemies 

Mr Russell is an empiricist, and therefore agrees 
with pragmatism's readiness to treat all philosophical 
tenets as working hypotheses only, but he dissente 
from its conception of the nature of truth If utility 
is to be a criterion of truth, it is not a useful criterion, 
for it IS usually harder to discover whether a belief Is 
useful than whether it is true (e g papal infallibility). 
Therefore the pragmatist theory does not " work," and 
the pragmatists are hoist with their own fbvounte 
petard. As to the "will to believe." Prof James 
Ignores the distinction between believing and enter¬ 
taining an hypothesis If a man comes to a fork In 
the road, and does not know which branch to take, 
it Is a "forced option" from the point of view of 
action, for he must take one of them if he is to arrive 
at his destination But his bcUef is not forced He 
neither believes nor dlibclieves that he is on the right 
road, until he finds out by asking somebody, or by 
sign-posts, or from other sources of information The 
Will to Believe " assumes that if we do not completely 
believe an hypothesis, we must either completely dis¬ 
believe It or wholly suspend judgment ** But the fact 
Is that all experiment, both In science and dally life, 
implies a state of mind which accepts neither alterna¬ 
tive Actions are based on probabilities 

There Is much further acute criticism, but the author 
expresses his great respect and esteem for William 
James, and his deep sense of the public and private 
loss occasioned by his death 


HEREDITY. 

Heredity in the Light df Recent Research By I... 
Doncaster (Cambridge Manuals of Science and 
Literature.) Pp x+140 (Cambridge University 
Press, 1910) Price is net 

R DONCASTER has performed a remarkable 
feat in condensing into so small a space such 
an admirable introduction to the study of heredity 
in the Ught of recent research He writes clearly, 
without d^matiam, he treats fairly both the Mendelian 
and the biometric schools, and shows excellent judg¬ 
ment in what he includes and in what he omits 
The book begin# with a discussion on the nature 
of heredity and variation, showing how the study of 
one is bound up with that of the other, and how both 
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bear on the problem of evolution The different kmdt 
of venation, their nature and their cauBes, 
next come In for conaideration, and the methods 
of investigating them are dealt with Thei^ 
follows a chapter on the statistical study of heredity, 
which includes a description of the simplest meth^ 
of measuring correlation Chapters v* and vi treat 
of the Mendelian form of Inheritance, both as it is 
seen in a single pair of allelomorphs, and when It is 
complicated, as in the inhentanoe of coat colour in 
rats and mice, the dependence of the character on 
two separately inheritable factors This is succeeded 
by a discussion “on some disputed questions,'* which 
range from the apparent Incomplete segregation of 
coat-characters In the descendants of a cross between 
long-haired (Angora) and short-haired giunea-pigs to 
the inheritance of ajfeqolred modifications The treat¬ 
ment of these problems Is suggestive rather than 
exhaustive 

The final chapter deals with heredity in man The 
more important conclusions obtained by the use of 
statistical methods are mentioned, and cases are 
described where the inhentanoe of particular char¬ 
acters may be explained on Mendelian lines Among 
the latter are included the presence or absence of pig¬ 
ment in thq front of the iris observed by Hurst, and 
Nettleship’s remarkable pedigree of “ ni^t-blindness," 
which appears to behave as a Mendelian dominant 
Finally, the importance of inhentance in the con¬ 
sideration of certain sociological questions is insisted 
on Two appendices are added, (i) “ Historical Sum¬ 
mary of Theories of Heredity," and (ii) “The Material 
Basis of Inheritance “ 

The excellence of the print and paper ore deserving 
df especial mention The latter is thin but opaque, 
with a very smooth, but not an offensively glossy sur¬ 
face This enables the diagrams of variation and 
[Pedigrees, &c, to be reproduced very clearly though 
dn a small scale, while the half-tone blocks are better 
printed than in many a more expensive work 

E H J S 


EARLY EGYPTIAN^ REMAINS 
THb Tomb of Two Brothers By Miss M A Murray 
* (Handbook, Manchester Museum.) Pp 79+21 
f plates. (Manchester • Sherratt and Hughes, Lon¬ 
don Dulau and Co , 1910) Price 51 

I N 1907, during the exploration of a series of tombs 
at Der Rifeh, the cemetery of the ancient 
Egyptian town of Shas-hottp, near Assiut, a con- 
dsaM and hitherto unrlfled chamber was discovered. 
Prof Flinders Petrte, recognising the importance of the 
contents being kept togetiw and scientifically examined, 
suggested that in consideration of a subsidy towards 
the work at Memphis, the tomb and its contents 
sbould be placed At the disposal of the Manchester 
Musfum. Through the liberality of friends the sum 
required, with a balance sufficient to defray the cost 
qf the present modo^ph, was provided, llie report 
M been edited fay Miss M. A. Klurray, who has 
sraired oontributiohs from experts en the many points 
of interest connected with the discovery. 

Tbt tomb briongs to the twelfth dynasty, and suj^ 
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pGes two of the earliest mummies which have hltlierta 
been subjected to scientific examinaika They were 
placed in highly decorated coffins enclosed in elaborate 
caseSf While the viscera were, as usual, deposited In 
so-called caiiopic jars. Each of the deceased was pro¬ 
vided with a statuette as a home for the Ka, or separ¬ 
able soql, and the chamber also contained two figures 
of girls bearing offerings tor the dead, and boats 
provided for the journey of the soul to its final rest 
Various novel and interesting questions are dis¬ 
cussed by Dr J Cameron in his elaborate report on 
Bie anatomy of the remains The Inscriptions Indi¬ 
cate that the bodies are those of two perscmagei 
named respectively Nekht-ankh and Knumu-oekht, 
tile former an elderly man, the latter middle-aged, 
both of small stature, about 5 feet 3 inches high 
The slimness, delicate moulding, and faintness of the 
muscular unprc^sion'» in the case of Nricht-ankh indi¬ 
cate a feminine type, and Dr. Cameron infers that 
he was a eunuch, or at least he designates the type 
as eunuchbid Further, the extraordinary fact is dis¬ 
closed that on him the operation of subinaston, fami¬ 
liar to all students of Australian native tribes, but 
hitherto not recognised in Egypt, had been pertonned. 
In this connection it is significant that the right 
lateral incisor of the upper jaw had been removed, 
and It can hardly be a mere coincidence tiiat the re¬ 
moval of this tooth, possibly as a means of propitiat¬ 
ing Nemesis or to subserve some obscure magical pur* 
pose, is a part df this nte in Australia These curious 
facts deserve, and will doubtless receive, due attention 
from anthro^oglsts 

It is also remarkable that the skulls of these two 
brothers, sons at least of one mother, differ widely in 
structure That of Knumu-nekht, the younger, is 
extremely prognathous, with an alveolar or gnathic 
index of 104 34. while that of his eunudioid brother is 
remarkably orthognathous, with on index of 93*8, 
that of Englishmen being 96 The obvious explana¬ 
tion is that these men were sons of one mother by 
different fathers, the prognathous type indicating 
admixture of some negroid stock, such as that which 
has been recognised by Prof Eliott Smith In some 
Nubian cemeteries. It is a proof of the artistic 
capacity of this early period that the carver pf the 
Aatues of the brothers clearly incBcated these vari¬ 
ances of racial type^ 

Manchester is to be congratulated on the acqulaitioii 
of a collection of the highest anthropological interest, 
on the liberality of the citizens who secured Its 
possession, and on the skill and learning whkfa tiM 
^ writers have bestowed upon this admM>ls soono- 
graph. 


photographk; practice, 

A Pfknef of Photography, By Owen Wheder. Pp. 
vU+9oa. (Londem- Methuen and Co., Ltd,, n.^) 
Price as. 6d. net. 

E have read this volume with much pleasure» 
cause it consists of a plain and stcalghtlbrward 
statement, fay a man of experience, 61 Chose^fieia^ 
that one who has Just begun to photograph wffl find, 
profitable- The author gives no pcaface or faitiodue* 
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thalt^ rMjring pmumably on the title m a lufildent 
loAcatlan of his aim. He deals with the practice 
ntber than ^e underlying pnndples of photography, 
though these and historical details are not aTtogether 
neglected He does not repeat such instructions as 
art enclosed in every box of plates or packet of paper, 
and refers without hesitation to various prc^ietary 
aitklea and to expense. As might be expected, the 
andior regards hU subj^ from the point of view of 
the presentday beginneri and it is in this that the 
volnnie differs from the older primers There is no 
attempt to indicate methods of manufacture, because 
no one at the present time prepares his own sensitive 
material. There are no tables of exposures necessary 
in various circumstanoes, because *‘here the ex¬ 
posure meter or guide comes Into play '* Films are 
not treated of as if they almost heeded an apology for 
their kitroduction, nor hand-cameras as if they were 
inferior In almost everything else but price to the 
instruments supported in a more stable manner 
Although no tsko teachers would make exactly the 
same selection of processes as being best suited to the 
beginner, and making all due allowance for personal 
preference, we are rather surprised that the common 
mercury and ammonia method of intensification u not 
referred to, the two methods recommended being the 
uranhim and the silver cyanide methods, both of 
which are more troublesome than the other 
The statement that plates are made ortho- 
chromatic **by bathing ordinary plates in a colour 
•ensitiaer’* is likely to mislead the beginner in this 
detail of manufacture Of course, the sensitiger is 
added to the emulsion, bathing being quite an excep¬ 
tional process There are a few matters, particularly 
in the optical part, that might be revised with advan¬ 
tage, but these ars not of prime Importance The 
chafrter on Telephotography'* explains the manner 
of using the special lenses construct^ for this purpose 
in a more simple and at the same time complete 
manner than we have ever seen elsewhere 


STARS IN SEASON 

Round the Year with the Stars By Garrett P Ser- 
viss Rp 147 (New York and London Harper 
and Brothers, iqio) Price 5^ net 
HIS volume takes quite a different line from that 
of ''Astronomy with die Naked Eye,” by the 
same author, the p^ts of overlap between the two 
volumes being infrequent and unimportant In the 
earlier work Mr Serviss described the legends and 
myths which so profusely surround the old constclla- 
tkms; in the present volume he endeavours to culti¬ 
vate a personal knowledge with the chief units of the 
celestial pageant. 

In tbe four principal ch^ters (1 -iv), the sky is 
taken at each of the four Masons—spring, summer, 
autumn, and winter—and is so described that the be- 
ghner may locate, with but little trouble, the con- 
ateUadons and their lucidae. This may sound rather 
a hackneyed procedure, but in the hands of Mr Ser- 
vUs, wkoM poetic enthusiasm for the start is, on every 
page^ m bbvious as his wide knowledge, it becomes 
OtDat*' faderesting and inrtruedve. For ^example, he 
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introduces (p. 25) a discussion as to the most suItaUe 
season for the commencement of the year, deprecating 
Januaryt when nature is asleep, as compat^ with 
sfHing, when the glorious re-birth takes place, A 
reference to Sir Norman Lockyer’s researches 00 the 
different years would have further elucidated the suh- 
ject The fact that our constellation Virgo is similarly 
named in ten different and ancient languages is tne 
type of fact that makes the work so interesting. But 
the physical attributes of the individual objects are 
not n^iected; the powder of science is judiciously 
mixed with the jam of poetic mythology. The de¬ 
scription of Spka’B magnitude, intrinsic brilliance, and 
enormous velocity, given on p, 31, should be appre¬ 
ciated by the least scientifically inclined ricy-gazer k 
IS helpful to find the common, countryside names 
given beside the Arabic names and the Bayer Greek 
letter. 

In discussing the colours of companions, the author 
is, we believe, rather too dogmatic when he states 
definitely (p. 89) that the complementary colours are 
not the effect of contrast Recent researches rather 
tend to contradict this, and we look upon the footnoM 
reference to Dr Louts BcH's work (p 90) as a nega¬ 
tion of the author’s dictum The four seasonal and 
the six ordinary charts are niooly done, but we fear 
th^ are not of sufficient size or contrast to aid the 
beginner in his actual observations The appendices 
are very interesting, and after reading through the 
first, which gives the Chnstianised names of t^ con¬ 
stellations, the beginner will probably shudder at the 
possibihty of having to use the genitive singular of 
“The Red Sea with Moses Crossing It,” Schlllenus'p 
“improvement** on Erldanus W E R« 


A PAIR OF TIGER BOOKS 
(1) Anecdotes of Btg Cats and other Beasts By 
David Wilson. Pp viii+3ia (London Methuen 
and Co , Ltd , 1910.) Price 6 s 
(a) The Ltfe Story of a 1 tger By Lt -Col A F 
Mockler-Ferryman Pp 1V+25J (London A 
and C. Black, 1910) Price ys 6 d 
(1) TT has been suggested that one reason for the 
A greater prevalence of man-eating tigers ’Jn 
India, at compared with man-eating lions in Afnca, 
is due to the superiority in courage of the natives of 
the latter over most of those of the former country. 
Whatever may be the truth of this a^rtioit asVe- 
gards India, It most certainly does not apply'' to 
Burma, where, according to Mr. Wilson, it is a 
common practice for thq relatives or neighbours of a 
person carried off by a tiger to pursue the murderer 
then and there, armed only with spears, or other 
prlraitlve weapons, in order to recover the body Some 
faint idea of the courage necessary for such a primi¬ 
tive oqieditlon may be gleaned, observes the author, 
by anyone who tries to take a bone from a savage 
dog. In one instance recorded in Mr Wilson’s boede 
four old men started to rescue the body of the grand¬ 
daughter of'ooe of the party, and succeeded in badly 
wounding the tiger, although with the death of one 
of the hettdc four, and the mafaning of a second. 
But this act of lAroism is exceeded in a case where 
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the first of a party of three young girh walking in 
single file through the jungle was seUed and carried 
off by a tiger Nothing dauntedi the second girl, 
seizing a chopper from the one behind her, rushed 
In pursuit, and actually killed the striped marauder 
by a rain of blows on its head It Is true that both 
anecdotes rest on native testimony, but they seem to 
have the impress of truth 

Mr Wilson's book is, however, by no means con¬ 
fined to tigers, and will be found to contain a number 
of more or less Interesting observations on the habits 
and character of many denizens of the Burme^ 
jungles, from meloks downwards to snakes and 
lizards 

(i) Colonel Mockler-Ferryman’s volume, on the 
other hand, is a "tiger-book" pure and simple, and 
for those who enjoy animal " autobiographies " is an 
excellent example ^ that class of literature, for the 
author appears to be thoroughly well-acquainted with 
the habits of the striped tyrant, and records the 
history, in what are supposed to be the animal’s own 
words, of a member of the race from cubhood to 
mature age Incidentally he mentions that there are 
" castes " among the species, and that the sleek hill- 
tiger, with a fully-striped coat, is an altogether supe¬ 
rior class of animal to its fat, and often sparsely 
striped, brother of the lowlands An attractive feature 
of the volume is formed by the eight coloured plates, 
reproduced in excellent st>le by the tricolour process 
from sketches by Mr Horry Dixon Whether when 
a tiger has knocked over a samhar stag by a vigorous 
rush, its mate would take a flying leap on to the 
victim in the manner shown in the plate on the cover 
of the volume, I am not competent to sav, but the 
action ccrtalnlv looks like a somewhat unnecessary 
display of energy In the plate representing a tiger 
clinging to the shoulders of a tame bufialo in the 
arena of a native chief, the horns are of somewhat 
antclope-like type, but We are told on p i6 of the 
text that the buffalo in question, together with its 
fellows, possessed horns of abnormal shape R L 


OUR BOOK SHELF 

Anton Dohrn Gedhchtntsredt gehalten auf dem in- 
ternattonalen ZoologeumKongrcas in Gras ant i8 
August, iqio By Prof Th Boveri Pp 43 
(Ldpzig S Hirtel, 1910) Price i 35 marks 
Although the labours and personality of the late 
Anton Dohrn ha^e been strikingh presented in this 
journal, the motives -that led him to found the 
"Stazione Zoologlca " and the influence he has exerted 
are matters of great interest, not to be exhausted by 
A single article In a wonderfully artistic manner 
this aspect of Dohrn’s life is made clear m a speech 
delivered by Pro! BoverL during the Graz Zoological 
Congress last August, and now published by HuleJ, 
of L^pzlg. 

In that pure, nervous German to which he has 
accustomed us, Ptnf Boveri sets forth the inspiration 
that led Dohrn to undertake his life-work, the capacity 
^at enabled him to overcome difficuhtes 0^ the severest 
nature, and to win support of the most Internationa] 
character Now that It is done we are apt to forget 
^ginalky, the clear-sightedness, and the seal 

£ hi^ underlaid such a fiplendul swxess; and it is 
ell that the man himself should be known who has 
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raised on alien t^ritory buikhogs that covet 'sboo 
uare metres, that enclose 250 rooms, and employ 
ty officials The international value of such a 
laboratory Is immense, and the work is that of om 
man who faced the forebodings of failure from his 
father, friends, and colleagucb, who strove against 
misfortune upon misfortune, and who, in spite of this, 
staked hi& whole interest in the ultimate success of 
the scheme Phe speech Is one of lasting value 

Fly^Leaoet from a Fisherman*s Diary By Captain 
G £. Sharp Pp xi+175 (Lmdon Bdwwd 
Arnold, 1910) Price 51 net 
Books about fishing, and above all about dry-fly fish¬ 
ing, are constantly appeanng that the reader tends 
to become critical, not to say fastidious Yet we do 
not think that the most fastidious will complain of 
Captain Sharp’s little book The writing of It has 
obviously been a labour of love undertaken by a kepn 
sportsman, and an ardent lover of nature and open- 
air life llie episodes desenbed are ordinary, and, we 
had almost written, oommunplace, but they are set 
forth with the charm which is inseparable from the 
descriptions of the reallv sympathetic student of the 
life of a nver 

It has been the good fortune of the author to find 
employment in a country town within bicycling dis¬ 
tance of the water that he fishes, and, month by 
month, he has been able to spend his days and h.ilf- 
days of leisure bv the river Month by month he has 
desenbed his days, or some of them, for, "Even In 
fishing there are sometimes evil days, but they are 
not the days which we remember" The book is 
illustrated with three really admirable pictures of 
stretches of a chalk stream and a charming view of a 
nameless Wiltshire village L W B 

ilfahng, Marriage, and the Status of Woman By 
James Conn Pp xii + 182 (l^ndon and Felling- 
on-Tyne Walter Scott Publishing Co , Ltd , 1910.) 
Price IS 6 d net 

In an essay of Lonsiderable interest, the author re¬ 
views the causes which have led to the development 
of the relations existing between the human male and 
female 

The phenomenon of a relatively infenor female 
bound to a relatively dominant male is peculiar to 
man The contention is that the marriage system is 
the cause of human progress while at the same time 
it affords an explanation of woman’s physical and 
mental inferiontj Progress depends on the birth¬ 
rate If woman is to be a highly developed breeding 
machine she must occupy an inferior position, being 
economically dependent on the mate Centuries of 
selection, for breeding purposes, of the feeblest, most 
submissive, and patient of women have had a marked 
effect 

Mating, in which the woman was free, belongs to 
the first penod of human affairs, and marriage to the 
secemd In the opinion of the author, the marriage 
system, fostered by militarism, has developed from the 
practice of communal rape, and the relation of vic¬ 
torious soldiers to caotive women According to Skeat, 

I the Word wife is allied to vlbrare, to tremble; hence 
I wife means a tnembling thuig. a captive. The essay 
j 19 Interesting and the argumrat is sustained 

! Mother and CMd Emna Letters from an Old Nurse 
to a Young Mother, By L M, Marriott. Pp rsd« 
(London and Fetting-on-Tvne • Walter Scott Pub¬ 
lishing Co , Ltd , 1910.) Price is 
In a small volume of lao pages mudi sound advice 
Is given about the management of pregDaney, the 
health of young mothers, the care of Infants, the egrljT 
I training of children, and other dooiestk matters* 
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\ Tht fwok Is written In the form of letters from a 
ntiffe to her patient U is Intended for the laity 
file instructions are practical and the teaching Is in 
accord with the modem school of obstetrics 
It Is questionable what advantage is gamed by pre¬ 
senting medical subjects In this way, but If ^omen 
ore to be supplied with information on these subjects 
It could not be better given 
The book Is of handv size, and It Is supplied with 
an index The t\pe Is good 

The Modern Ceomefry of the Tnanele By W 
Gallatly * Pp 70 (London F Hodgson, n d) 
Price 2i, 6 d 

The principal novelties in this tract are the chapters 
on the ortnopole (with some original prc^sitions b> 
the author) and on orthogonal projection (mostly after 
Prof Neuberg) A pretty theorem in the latter is that 
all equilateral triangles in a given plane project upon 
anotlw J^ne into triangles having the same Brocard 
angle other four chapters discuss various kinds 

of coordinates, the I^molne and Brocard points, pedal 
and anti-pedal triangles, the medial tnanglc, and the 
Simpson line No reference Is made to the Tucker 
circles, or to Kiepert’s h>perbola, even the Brocard 
circle is unmentioned, so the tract is deficient, even 
as 1 summary of the most unportnnt parts of the 
subject A rather irritating feature Is that the s\ mbol 
Qdis used for two entirely different purposes; this might 
easily have been avoided Perhaps the figures will be 
found as useful ns anything in the tract, for although 
they are not particularly good, they are drawn so 
that the special points are far enough apart, which 
Is not very easy to contrive when a student is drawing 
figures for himself M 

Paul Appell Biographie, Biblio^aphte analyiiquc dcs 
Ecrits By Ernest Lebon Pp viii + 71 (Pans 
GauChier-Villars, 1910) Price 7 francs 

Tius volume is the latest addition to the excellent 
aeries of biographies published under the general title, 
** Savants du Jour," to which attention has been 
directed on several occasions in these columns The 
brochure maintains the high character of the senes 
A biography of Prof Appell^ ui which an interest¬ 
ing account of his early expenences during the siege 
of Strasburg, where he was bom in 1855,18 followed 
by an exhaustive list of the academic distinctions, 
honorary titles, prizes, and decorations which have 
been conferred upon him during his strenuous life 
His work in mathematical nhalysis was eulogised by 
M Charles Hennite in 1880, on the occasion of 
Prof Appell's receiving a gold medal at a conference 
presided over by King Oscar II ; and the appreciation 
is here printed M Gaston Darboux’s account of the 
researches in geometry, for which Prof Appell re¬ 
ceived the Bo^in prize of the Pans Acaoemy of 
Sciences, Is also included In the volume. A com¬ 
plete list of the papers and addresses of the subject 
of the biography completes what Is a valuable record 

A Flower Anthology Selected and illustrated by 
Alfred Rawlings Pp iv+163. (London Philip 
Lee Warner, 1910) Price 51 net. 

The quotations In this collection have been selected 
frpm the works of many wclUknown poets, but more 
emecially from Wordsworthi Shakespeare, Herrick, 
Chaucer, and ReaU 

The poems have been classified roughly Into those 
dealing with the seasons of the year, and die changes 
in the animal and vegetable world associated with 
dtem We are glad to see Edmund Spenset's "The 
Pageant of the Year," which gives a fine description 
and picture of pature in the different 4easons and 
months. 
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The illustrations form a pleasing addition to the 
volume, which diould meet with the approval of aU 
lovers of poetry. The book is, moreover, very taste* 
fully bound. 

HaeeWs Annual for 1911 A Record of the Meti and 
Movements of the Time Edited by Hammond Hall. 
Pp HX+59Z (London Hazell, Watson and Vmey^ 
Ltd ) Pnee 35 6d net 

The twenty-sixth issue of this useful reference annual 
IS so much up-to-date that it contains a biographical 
list of membra of the new House of Commons So 
vaned are the contents of the volume that it will 
appeal to workers in most ^hercs of human activity 
Ihe man of science will nnd, amonj^ other useful 
contents, articles on scientific progress in 1910, aerial 
navigation in 1910, Impennl research, scientific insti¬ 
tutions, higher education, forestry, and afforestation, 
agriculture, and daylight wiving It is remarkable 
how much information has been packed into a small 
space 

Plant Anatomjf from the Standpoint of the Develop^ 
ment and tunctions of the lissucs and Handbook 
of Micro-techmc By Prof W C Stevens Second 
edition Pp XV+ 379 (I.ondon J and A 
Churchill, 19TO) Price los bd net 
The first edition of Prof Stevens\ work was reviewed 
in Nature for July 9, 1908 (vol Ixxviii , p 219) Hie 
present Issue has b^n enlarged by the addition of a 
chapter on reproduction, and the volume has been 
revised generally 


LETTERS TO THE EDITOR 

[The Editor does not hold Himself fesponsihle for opinions 
expressed by his correspondents Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for thu or any other ^rto/MsTUSi 
No notice is taken of anonymous communications ] 

Tbs Recent Berthquikei In Asia. 

I AM informed by Mr G W Walker, superintendent of 
Fskdalemuir Observatory, that the records of the seismo¬ 
graph according to the design of Prince Boris GaJitilne, 
which was recenth presenti'd b> Dr Arthur SrhuKler lo 
the observatory, give the positions of the epicentres of 
the recent earthquakes In Asm as follows — 

January 1, lat 36J® N , long 60® E 
January 3-4, lat 4a® N , long 77® E 
The first pince is in the Hindu Kush range of 
Afghanistan, north-west of Cnbul Ihe second is in tho 
north-east of Turkestan, near Its junction with the Chinese 
and Russian Empires W N Shaw 

Meteorological Office, South Kensington, 

London, S W , January 9 


As It Is unusual for the Kew magnetographs to bo 
affected by earthquakes, it seems worth mentioning that 
on tho occasipn of the Turkestan earthquake, near mid¬ 
night (GMT) of January 3, both tho declination and 
honcontal force traces show unmistakable effects The 
magnets oscillated in a way chornctcrlstic of mechanical 
slmks According to our Milne seismograph, the pre¬ 
liminary seitoilc tremors reached Kew at>Mt 1135 pm, 
and the large waves abouf 11 47 pm, when the limits of 
registration were exceeded for a minute or so fhere was 
then a comparative lull until about fi 3s, when the limits 
of registration were again exceeded, ana these very large 
movements contlaued with short interludes for more than 
fifteen minutes 

The apparent times of commencement of the oscillatory 
magnetic movement^ are about 11 53 m the declinatloiv 
awl'11^55 In the ho^ntol force curves, and for four or 
five minutes the oscillations were so continuous that no* 
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trace if ctcaiiy ihown. trom ii » to ii 38 there was a 
veiy rapid eaeterly movement of Mout 4 in the declina¬ 
tion trace^ of a non-oscillatory character The ctoee agree¬ 
ment in time of thte movement with the arrival of the 
prelbnmary tremort U very likely a purely accidental 
oolnadenoe, but the movement if of an unumial character, 
and It would be intereeting to know what waf being re¬ 
corded at the tune at other magnetic obw^atoriei The 
movement may, of courve, have been due to fome purely 
local fource, e g abnorm^ electric tram currents 

C Chbeb 

Kew Observatory, Richmond, Surrej, January 7 


StaifttlvUlM of Curvti aod Surfaen. 

Twri la a diatinctton between multiple points and 
What, foy want of a better word, 1 have calM smgHlar 
|»olnta The curve «r^,«u has at A a miutiple 

point of order p, but not a nmguiar point The lancr 
points ore deOned in | ibo of my “ (leomctry of Surfaces * 
reviewed in Natum of December », 1910 (p jji) jnd 
the definition may be Illustrated as folioaf Let multiple 
points of orders ^ f , where p is not lehfc than 
^ f • move up to coincidence along a continuous curve 
men the compound tingulanty thereby formed is a 
singular point of order p Ihe curve w lowfvt degree 
which can possess a sin^lar point of given order depends 
on the way m which the singularity is formed Thus if 
four nodes move up to ooincidenoe along a conic the 
resulting singular point is of the seoona order but a 
^intiL If the curve of lowest degree which c in possess 
such a singularity Also, if three nodes move up to 
ooincidence along a strai^t line, the singular point is 
still of the second order, but no curve of lower degree 
than a seitic can possess such a point 
The reviewer's statement in the second pari(,raph is 
ousleading, and calculated to convey a false impression 
since the investigations referred to are applicable to 
surfaces of any dcfpve The fact is that a quime surfaie 
|k capable of posaesting most of the simpler singularities 
The pnncipal exceptions are triple lines which unnot be 
completely discussed without the aid of a surface of the 
seventh degree, and cusmdal twisted curves, whiih necessi¬ 
tate the employment or a quintic surface, since a quartic 
surface, which possesses a cuspidal twisttd cubic curve 
It a developable surface and is therefore not sufficiently 
tenersi for the wrpoae in question 
Aa science acrvances, the Introduction of new words it 
ataentUl Thus tithotritv, ovariotomy icleroderms Ac 
have been Introduced during the last century to designate 
operstiont and diteates of which our ancestors were 
l^orant whilst algebra has been enriched by such words 
at cataleUicant evectant, procomorph, Ac The choice of 
suitable wordt requires care but I odhere firmly 10 mv 
OpinioA that Latin and Greek are the best languages to 
•nvloy A B BAtsET 

December 33, 1910 

It Is unibrtunatelv impossiUe to give a very brief 
rejoinder to Mr Basset’s letter and it is perhaps as well 
to take the opportunity of giving a further sutement of 
m pasitkm In reference to singuUntief on a plane curve 
in the flrw place, the disdnctlon drawn in Mr Riisot s 
letter between mulHpU poanu and nngyUr Mints of order 
A does not aeem to be In agreement wtffl the practice 
followed in his book, where the two terms appear to be 
used Infiacnminaiely thus in II 171-4 and ^ 181 the 
Ira multiple poifit IS Invariably applied to singulanties 
W^t acurdlng to hii iMter, he would now nil angular 
At aqgr rote, tht Mngulhntiei eonndered tn thwe 
artielM eunot decur (In their ftneral forme) on curvei of 
4 egrw (t* i>. Hid. tM I underetend Mr Baiert e letter he 
tot^ the eve ^ o^le poinU to be reefneted 

to tl^ ilng i l^ tfee vinch db occur on curvet of degree 
l^+i) -NatoreHj Mth e reitnchen would juttif) the 
jpn dh |j«S, which wet entmted m my 
tevtaw, toqltomod i l ca ^oo of terminplogy will miwer the 
*** Wwiffulerity can be 
WBh|^ hy Br Bupet'a troetment of the tubject 

fio . *150^ vot. 85] 


The elngulentiei which were In m aund when 1 
this question were those oonslderea fay Zeutken 
Anmlent Bd x > and Jordan C‘ Cours d’Aiudysa/' t 
chap V ) a fairly um^ example la given by the ongln 
on the curve *«r, 

Zeuthen’s method enables us to determine the Plkcker- 
equivalents of the singularity, and Jordan uiows how to 
find quadratic transformations which reduce the singularity 
to a simpler character But 1 do not see that Mr 
Basset's limiting process (gs briefly indicated tn hu letter) 
would enable us to handle any sinMlarity of Ala type 
(called a cycle by Jordan)t nor nave 1 found any reference 
to the existence of such types In Mr Basset's book 

T J 1A Bo 

Bcotlibb Matoral Hlatoiy 

I an that NATun of December aq, 1910, refers to two 
statements made before a natural history society fay Mr 
bymfng^ Grieve, via — 

(ij That half a century ago white tailed eagles were 
more abundant than gomcn eogles, or words to that 
effect 

(a) lhat Mr Grieve is of the opinion that wild cats are 
on the increase in Scotland owing to the mstrurttona 
issued by propnetors and faitorb for their protection 
With regard to the first n iturahsts would like to have 
fuiiker data It is certainly tnm white-tailed eaglea were 
then vastly more abundant than now and that they are 
now verging on extinction as an existing species But 
tiuit they were ' far more numerous half a century ago 
than the golden eagle requires more exact lUtistics* 
Forty years ago there were quite eighty eyries of Mlden 
eagles occupied over all Scotland, but I cannot find any 
evtdencL to prove that white tailed eagles at any time 
anywhere in Scotland even approached that figure and 
during at leist Forty years I hive paid considerable atten¬ 
tion to all statements made as to their distnbution and 
their subsequent decrease Locally in some few districts 
white tailed eagles were more numerous than golden 
eagles, but not generally and I believe all occupied 
eyries could at an\ time hive been easily counted 
As regard the inireaie of wild cats, that is also quitr 
undoubted, but the true reason Is not the direct instruc¬ 
tions giveh bv proprietors or factors generally, though that 
may have some local value also but to ^ proteettoir 
afforded by the increased area of lands devoted to detr 
afforestation T A Haxvib BaowH 

Dunipace, Larbert, Stirlingshire, N B , 

December 29 1910 

Tha Origu of IffaiL 

Thx following extract from a review in " Dodslry'a 
Annual Remster for 1767 of Dr Adam Ferguson's esMy 
on the " History of Civil Sonetv ' may be of interest — 
“Many of the authors who have written on man, and 
thooe too some of the most ingenious, have set out by 
considering him as an animal Nay one in particular 
has thrown out doubts of hu having bden originally a 
monkey or baboon (The reviewer goes on to speak of 
this theory as too ridiculous for serious ammadversmi 7 
Could any of your readers say who was the “one in 
particular “? CiiABLxa E Bbmium 

Cskhetter, January 7 


COLLIERY WARNmeS. 

t^HEN an appalling colliery difiaster, like that at 
XV Hulton Ccdllerv, happens to comcide with u 
"ocdliery warning public att^tun le natvally 
attracted to the fact, and the warning at once become* 
Inveo^ with an appearance of Importance thet t* 
out of all proportion to its tiue valua Thert appeera 
to oe an impression that these coBlery warnings are 
laau^ by some central responstbl* aothckrlty, auch ae 
^ Meteorological Office inis^t and thkt are 
bjw ura sound scicnufic pnncM^ bpt ai a matter 
of fact they are issued by the Pretf Association, ^at« 
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jMArefidy UmimI tn deflaAce of all the dicta of sdence 
Sw oD tb« tMchuiffa of prootkal experionce All these 
warnftiM ore based on the assumptfon that a high 
ibarooiflcnc pressure indicates a condition of danger 
fof the coal miner; for example, the warning pub^ 
lisbed on December 19 lobt states —While the glass 
rtmoins at about iu highest level, miners are advised 
to beware of escapes of firedamp from the strata '* 
llie ondra falsity of this assumption has been re¬ 
peatedly pointed out in the technical press, but Bb the 
warnings^ are still being issued on the same lines, it 
ma^ be worth while to place the main data on the 
before thobe Interested in the matter 
Firedamp occurs occluded in coal, and alio contained 
under pressure in cavities and fissures in the coal 
jcom itself and in the strata adiacent to it Further¬ 
more, in every colliery there are larger or smaller areas 
firom iVhich the coal has been removed, and which are 
more or less loosely filled with debris, either deliber¬ 
ately thrown or packed In to fit! up partly the empty 

r ies, or due to the breaking down of the roof of 
coal seam Such a partially filled space is known 
technicsally as the ** goat", the ventilating current In 
a colliery traverses the various roadways and work¬ 
ings, passes along the working faces of the coal, and 
may sweep along the ed« of the ^oaf, but the goaf 
it^lf is never ventilatccL Hence Tn a fiery colliery 
the goaf gradually fills wltfi a mixture of firedamp 
and air. obj^ of the ventilating air current is 

to dilute the firedamp given off gradually from the 
coril faces, or coming cm more rapidly from cavities 
(firedamp escaping m this way being known as a 
^blower"), to such on extent as to produce a non- 
explosive atmosphere in all accessible parts of the 
mine 

A gas explosion can only occur in a properly 
work^ colliery when an evolution of nredamp 
takes place in excess of the normal, and the 
question directly before us is how this rate of 
evolution of firedamp can be affected by changes of 
atmospheric pressure It is an obvious truism that 
increase of pressure must tend to prevent the escape 
of fin-damp from the coal or the strata of rode In 
the case of gas contained In cavities, this Is often 
under very great pressure, as high as 30 atmospheres 
having been recorded by actual measurement, and 
in such circumstances, even a considerable change 
in the height of the barometer, say 3 inches, amount¬ 
ing to only one-tenth of an atmosphere, would have 
but little Influence On the other hand, blowers 
sometunes give off gas at pressures not greatly above 
that of the atmosphere, and then fluctuaums of atmo¬ 
spheric pressure mav have a decided effect. Thus in 
the Cauiery Guardian of December 13, 1907, Mr 
D. 5 . Thomas gives a record of his observations on a 
blower extending over a twelvemonth, in which he 
fMind that the of gas from the blower increased 
quite rtfularty whenever the barometer fell, so much 
so that the sUghtest change in barometric pressure 
was diown more delicately than the barometer Itself 
could re co rd it." 

As regards occluded gas, k is quite certain that this 
epenps 6a more readily when die coal Is placed under 
difnuiished pressure Numerous Investigations have 
been made on this point, and it has been found that 
whilst a small reduction of pressure causes the 
occhided gas to commence to come off, yet even after 
many houri^ axpotoire m a vacuum at ordinary tern- 
pmturss, a oQiuiderable proportion of the gas is sHll 
tvtaineiL As regards therefore the gM contained in 
^ coal and the surrounAng rocks, it appears to be 
CDAtrouarsy that a low barometer mpst neces- 
to a somewhat increased evolution 

^ ImgS^^taloed In the goaf b under somewhat 
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different conditions, so long as the air in the alrwi^ 
of the mint is under the same pressure as that in toe 
goaf, there b no tendency for the latter to flow iota 
tne former once the condition of equllit>rium has been 
attained, whether this be under a ripme of high or of 
low barometric pressure A rapid fall of the Urometer 
would necessarily affect the airways first, and would 
therefore cause the foul air from the goaf to flow out 
into the airways of the mine, and it b quite con- 
celvable that a series of rapid alternations of hi^ and 
low pressure, bringing about a considerable intefw 
change between the air m the roadways and in the 
goaf, would promote diffusion, and thus help to in¬ 
crease the proportion of firedamp in the airways, in 
the main, however, it is the falling of the barometer 
that will bring about this result This reasoning, 
based upon elementary physical laws, appears to be 
incontrovertible, and points conclusively to a folUng 
barometer as the condition to be dreaded, and 
this is the case U well known to all nunlng en^neeni, 
and apparently to everyone except the Press Associa¬ 
tion It seems probable that the hredamp of goaf 
plays a greater part in fouling thr air of a mine uuui 
does that evolved from the coal, as a general rule, and 
that therefore a rapidly falling barometer is more 
dangerous than a continuously low barometer in most 
cases. 

Numerous observations have abundantly con¬ 
firmed this reasoning, the Prussian and Austrian 
Firedamp Commission showed conclusively that Qie 
percentage of firedamp in the air of mines was greatw 
when the barometer fell, and the British Commission 
of i8fi6 came to the same conclusion, though they 
attached less importance to the subject, it may be 
advisable to ouote their words While we recog¬ 
nise thdt varlatiohs of atmospheric pressure exert 
Influence on the escape of gases whidi have aocumis- 
lated in the cavities, and possibly to a slight extent 
on that of gases emitted directly from the coal, art 
entertain great doubt as to the wisdom of pbidng 
reliance on the issue of meteorological warnings." 

In addition to the work of the various commissions^ 
there are In existence numerous reports of investiga¬ 
tions carried on in thU country and on the Continent, 
notably in Westphalia and the north of FVaoce, and 
all agree In showing that an increase of firedamp in 
the air of mines attends a fall of barometric pressure. 
It is thus Inexplicable why the Press Association should 
still continue to look upon a high barometric prassura 
as a source ol danger, unless on the reasoning that a 
high barometer must fall before very long, 'and it 
may be charitably assumed that the warnings are 
Issued on this hypodiesls Nevertheless, the statement 
of the recent Ro^ Commission on Mines respecting 
these warnings (second report of the Royal Cmmls- 
sion on Mines, 1909, p 175) »'Thw are mislesNiing, 
andi as far as we can see, their publication serves no 
useful puipose," deserves most emphatic endorsement. 

Seeing that a barometric change cannot, of course, 
per M0, bring about a coltiery expk»kHi, but can only 
produce oonditions under which an explosion Is liabn 
to occur, the explosion itself being determined by the 
coincklencc of several more or les^ accidental circum¬ 
stances, it is hardly to be expected that statistics 
explorions would be of anv greit value In order, 
however, to get as much light as possible upon 
facts of the case, 1 tabulated some time ago all the 
explosions that occurred in the vear iqos. and com¬ 
pared them jftfa'^thc state of the barometer at Kewt 
parenthetically, I may remark that I ♦took the Kew 
readings because the neas agency bases Its svafn^ 
ings vion h, altht^h It is, of course, the state of the 
local bnrcmieter and not of the Kew barometer tiiat 
realty affects ^ question The results were as fol* 
lows.— 
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Out of 138 explosion! there were;— 

SI MpkMMBwhsa the Urometer stoodbetwteas9*os&d89*49^e 
S6 M M >» 29 5 M >9 991. 

54 If i» M 300 „ 3049 1. 

7 M •• •• 3 ® 5 •» 3 ® ® »* 

Furthermore, there were *— 

48 cxploskws wben tbe bezometer wu rliiog 

3 ® .. M u n 

so „ ,1 „ study or slightly flnc- 

iiuuing. 

1 also compared the colliery warningb ibsued in the 
first half of 1905 with the explosions ihat look place 
Ihere were in those six months ba da>b on which 
explobions took place out of about 155 working days, 
so that if a date should be selected at random, the 
probability that an explosion would occur on that day 
or the day following would be about 4 to i, during 
diose SIX months mere were fifteen warnings issued, 
only SIX of \^hich were followed within tort>-eight 
hours by nn explosion, so that the Press Association 
only hit upon a dangerous date once in less than ten 
tlnm Obviously It could do better if it trusted 
to chance alone, and if the matter were not such a 
serious one, 1 should be tempted to advise the news¬ 
papers concerned to turn over the subject of coUierv 
warnings to their sporting tipsters Over a series of 
years the average number of explosions was about 
150 per annum, and the average number of warnings 
aoout 85, HO that even if every warning were followed 
by an explosion, only one explosion in six would have 
b^ foretold 

Of course, it Is every explosion that must be taken 
Into account, and not only serious explosions or those 
attended by loss of life Whether a small gas explcw 
don occurs doing no damage at all, or whether the 
evloslon extends throu^out the whole of a colliery, 
killing Its hundreds, is obviously determined by 
the dreumstanoes of the case, and is indepen¬ 
dent of barometric fluctuations, indeed, modern 
researches are forcing us very near to the con¬ 
clusion that in present-day colliery practice every 
serious extensive explosion Is a coal-dunt explosion 
radber than a gas explodon, though the latter may, 
and very often does, originate it In fairness to the 
news agency, 1 may point out that when the barometer 
is high there Is a likelihood that the coal-dust in a 
mine may be drier than when it is low, and it is 
possible, though not proved, that in these circum¬ 
stances the risk of a coal-dust explosion may be some¬ 
what greoter This consideration, however, docs not 
affect the general conclusion that the colliery warn¬ 
ings as Issued by the Press Association, which 
pointedly refer to firedamp, are misleading, and 
would be harmful but for the fact that most colliery 
managers know too much about the subject to pay 
any attention to them 

I hold that U would be a real service to the mining 
community if the Meteorological Office would send 
out notice whenever an area of considerable baro¬ 
metric depression is approaching our shores as long 
In advance as possible, so as to warn colliery managers 
to be on the look out for a fall In the barometer 

I understand that similar predictions are furnished 
to farmers at harvest time for a small fee, and surely 
if this can be done where material interests alone 
are involved, it is not too much to ask for the like 
assiatar^ where men^ lives are at stalte It is not 
at alK certain that the Influence of barometric changes 
upon the posslbilitv of colHery explosions Is of any 
gmt importance, but in matterd* of such supreme 
ftravlM no precaution, however trifling, should be 
neglecHd. Henry Louxs. 
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SOURED MILK AND ITS PREPARATION. 
LACIIC CHEESES • 

{ N a former article^ the nature, preparation, and 
uses of soured milk were dealt with It was 
pointed out that the consumption of sour milk is wld^ 
spread in the ^st, that in all the sour milks a pecu* 
liar micro-organism is present, with artificial Cultures 
of which it IS possible to prepare soured milk in imUa* 
tlon of the natural product, and that soured milk tends 
to lessen intestinal putrefaction and seems to be bene¬ 
ficial in many complaints 1 he micro-organism 
(BaciUw hulgaruus) pre^nt in all the natural sot^ 
milks is one possessing distinct and special character¬ 
istics, though exhibiting marked vanatlon or "pleo- 
morphlsm,” and Makrinoff/ who has critically studied 
the Question, believes that all the varieties drfalch 
have oeen described arc referable to one species Two 
more or less distinct races seem to exist, namely, one 
that produces a somewhat viscous product, another 
that docs not, and for the preparation of soured milk 
the latter is to be preferred as \leldlng a more palat¬ 
able pr^uct The morphological and staininp^ char¬ 
acters of the Barff2u3 hulgaruus are so distinctive that 



a microscopical examination, combined with the Gram 
staining process, of the soured milk, enables us to 
judge to what extent the B hulgaruus has develc^d, 
ana whether there is contamlnauon with other organ¬ 
isms (Figs I and 2). 

For the preparation of soured milk it was pointed 
out that the milk must be properly sterilised bv 
adequate boiling, inoculated with a proper "starter,^* 
that if a culture of the B bulgancus, ana incubated for 
from 12 to 34 hours at a temperature of 105^ to 110^ 
F Starters may be obtained in the llauld and solid 
(tablet) forms, but unquestionably the liquid are far 
superitM’ to the solid ones Thus Quant' examined 
certain tablet preparations, and compared them with 
a liquid culture as regards flavour of, and production 
of lactic acid in, the soured milk produced The 
liquid culture produced a 34 per cent, of lactic acid 
BP/ the tablets only o 07 to o 4a per cent- 

of lactic acid B P.; moreover, the curd ana flavour 
were unsatisfactory with the latter. Quant also 
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dSnctt attention to the importance of a proper 
'tncotetlon temperature He found, using the liquid 
culture, that the yield of lactic acid at 105*^ F 
WM more than one and a half times that at 85° F. 
and fhore than one and one-third times that at blood 
heat, F Samples of five preparations were also 
examined for the BWfuh Medical Journal ^ with the 
fdloving results ^ 


4 r 


Percentage of LacUe Actd Produced, 


S«apl« 

(f) Flnld cnldire (OppenheUust) 
W Femmlsctvl tabmi 
(3) Laciobi ci liiDe „ 

U) SuMita „ 

(5) TnUctloe „ 


After 10 hour'i 
lociibaiioa 
096 
000 
0 01 
0*07 
027 


From this table it will be seen that the liquid culture 
k far superior to the tablets, Ihe writer also 
examined * liquid sauerin, and sauerin, trilactine, and 
fermenlactyl tablets, and of these the liquid sauerin 
alone could be considered satisfactory 

In response to a request by the editor, several firms 
have been good enough to furnish preporations i\hich 



have been examined by the wntcr with the foHowmg 
results — 


1 Contt?nt of B bulgaricui — 

(1) Tablets 

(a) B hulgaricus present in 1/100 and 1/1000 of a 
tablet, not In less Streptococci also present 

(fr). (^)» (d) Very few B hulgaricus present, even in 
i/xoo of a tablet, milk not curdl^ 

(a) >hiMf Culture 

(a), ift), and (c) B hulgaricus present ci'cn in 
1/100,000,000 c c No streptococci 
(3) TahleU 

(a), (6), and (e) Very few B bufgancus present even in 
t/ioo of a Ubiot, milk not curdled, 

U) LacUc Cheese 

B hulgaricus present In 1/100,000 gram, not In less 
Streptococci present 
(j) Sour Milk Cream Cheese 

B hulgaricus present even in 1/100,000,000 gram 
Streptococci present. 

From this it will be apparent that the fluid prepara¬ 
tion (No a) has a content of B. hulgancus enormously 

1 Brtt MhU /euru,t ipoSt f, |S K4* 
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greater than the tablet preparations (Nos 1 and 3k 
The lactic cheeses, if fairiv fresh, contain a bl^ 
content of B hulgaricus, and are a pleasant and 
wholesome addition to the diet 

II Characters of soured milk made with the prepsra- 
tions — 

(i) Tablet —Milk markedly curdled Acid, but tome* 
what cheesy odour B buigancuj present In moderate 
number, also streptococci Gram-negative bacilli present 

(a) Fluid Culture—Milk well curdled Acid, pfesssnt 
odMr Abundance of B hulgartcus , no other mlcr^ 
organism 

□) Tablet —Milk curdled, but B hulgancus scanty. 
Gram-negative bacilli present 

The result of these tests is to show that the tablet 
preparations do not produce a satisfactory soured 
milk, ^nd the product is contaminated with bacilli 
other than the 0 hulgancus (see Fig 3) The fluid 
culture, on the other hand, yielded an excellent soured 
milk, the flavour of which, however, would probably 
be improved if lactic streptococci w ere present in 
addition 

Special lactic ncld-producing streptococci (e g 5 . 
lebents) arc always present in the natural sour milks, 
they aid the rapid growth of the fi hulgancus by 
producing nn acid environment, they tcncT to lessen 
the separation of the curd, and, in the writer’s c^inion, 
render the soured milk mure palatable 

The small content of B bu/garuur present In dry 
tablet preparAllons renders these comparatively In- 
eflicient for internal administration, and not to be 
compared with tho Ingestion of even a few cubic 
centimetres of properly soured milk 

I am indebted for the photomicrographs fo Mr. 
J. E Barnard 

R T Hewlett. 


THE BRITISH SCHOOL AT ATHENS^ 


T he fifteenth volume of the ‘ \nnuai of the Bntish 
School at Athens” is somewhat less in bulk 
than Its immediate predeccsbor Probably its present 
length IS about the extreme of what is convenient for 
a of this format The most important articles, 
as before, are those which describe the conbnuatlon 
of the work of the school at hpnrta, which has been 
so successful, and has conferred such great distinction 
upon British archeology in irt-eece Mr. Dawkins, 
the director, describes the work generally, and the 
conclusion of the excavation of the sanctuary of 
Artemis Orthia, and Mr Droop the pottery, with 
regard to which he has made important discoveries 
which have given us quite a new idea of the history 
of ceramic art in the Peloponncse The long list of 
inscriptions recovered in the sanctuary of Artemis 
Orthia IS finally disposed of by Mr A M Woodward, 
who appends to hia admirable and painstaking work 
a senes of corrections of re-discovered inscnpdons 
which had prevlouslv been copied by Fourmont 
The mam part of this section of the "Annual” 
is devoted to the description of the MenelaTon, 
the herohn of Menelaos and Helen, of whom 
the latter, at any rate, seeniu to have been origin¬ 
ally a minor deity, a nattire-goddess, nkin to Artemis 
Orthia herself The shrine is placed on a hill a little 
to the south of Sparta, and was soUdlv built on a 
strong revetment-wall of great stone blocks, to which 
the top of the hill serves as a core This imposing 
work Is probably of the fifth centurv B c , but tho 
explcYrers foun'd manv traces of far older occupation, 
going back to the M\oenaean penod 
A large number of smaller antiquities were dU- 
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covered, mainly amall votive offeringsi contictinR 
chiefly of figurines of terra-cotta and Irad These 
leaden figures are extremely interesting, and are wdl 
published in a series of plates Those of wamors are 
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showing Spartan military 
itury onward Small oma- 


of remarkable interest* as 
dress from the seventh century 
menti of kad, tudi as Httle spiked wreaths, were 
found in enormous numbers, Egyptian scarabs were 
found; of these one, pi viii , Fig 4, is published _ 
upside down These are of the seventh century, 
as also is a ring (Fig. la, p 14a) 

The work at the Menelalon is described bv 
Messrs Waoe, Thompson, and Droop Sand¬ 
wiched between this and the preceding descrip¬ 
tions la a curious note on a Scottish parallel to 
the Spartan custom of electing the dead Lycurgus 
as eponymous PatroKomuf; in 1547 St GUes 
himself was elected patron^rovost of Elgin for 
“ ana aeyr nyxt to cuou" This note, which is by 
Mr P Gilesj seems a little incongruous in the 

E romineot position which it occupies, and would 
ave been better as a footnote somewhere else 
Messrs. Wace and Hasluck omitinue their in¬ 
teresting notes on the topography of Lakonia, 
and Mr. Traquair describes the notable churches 
of western Mani The revival of church buildmg 
by the always independent Maniotes at the end 
of ^ eighteenth century is interesting, it seems 
probable that this was largely due to the Greek 
cruise of the Russian squadron of Orlov, which 
revived the hopes of Orthodox ChrUtendom for 
frfrfnm from the domination of Islam Mr. 
Hasluck continues his researches into the byways 
of history during the l^rankish period with 

hla articles on “ Monuments of the Gattolusi 
(the Genoese lords of Aenos on the Maritza) in 
the /Egeon, and on Frankish Remaini> at 
Adaha/'and also deals witii ‘‘Albanian Settle¬ 
ments ip the iEgean Islands" We return to 
the clssticat perioa wi^ Mr Woodward’s article 
on a new fragment of an Athenian “Quota-List 
of the year 4IJM5 b.c.,’* giving the amounts paid 
by tike subjecMlies to die treabury of the C<m- 
federation of Oeloi in that year, and with Dr 
Duncan Mackenxie's interesong reconstruction of 
figures in the East Pediment of the Tempk of 
Agina. in oppodtion to the views of the late 
Prof Puftwangler Dr. Madcenzie has, we are 
Bmry to sav, held over tfie next instalment of hit 
long article on “Cretan Palaces,*' l^htch has been a 
featui^f recent volumes of the “Annual " Messrs 
Wqea vld Thompson also contribute a ^hort article 
pti tltidr discovery of “A Cave of the Nvmphs on 
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MMnt^OaM,'* prevlouJy unknown. A lv|^ rntfoilib 
of fragmentery votive stelae were found, * 

The third p^on of thb year’s “Annual*’’ add Me 
tb# least important^ also deals with Grade retig^SOf 
This is the ^blicatton by Profs Bosanquat and Gtf* 
bert Murray of the Hymn to the Kottretes, the Mkrfar 
guardians of the infant Zeus, who, Hke tite SaU of 
Kome, with whom they were compared loM ago* 
leapt hi their dance with clashing of sword ana 
In the hymn, which was discovered during the lb- 
cavatkms of the fechod at Paldikastro, in Crete, the 
worshippers of Zeus pray the god to leap as did the 
Koureteb around him when a babe, as a ntual act to 
bring prosperity and good forUmo to Crete *. “ To ua 
also leap tor full jars, and leap for fleecy flocka. and 
leap for fields of fruit, and for hives to bring in¬ 
crease Leap for our cities, and Vteao for our sea¬ 
borne diips, and leap for young dtisens and for 
goodly law." So ProL Murray adixurabfy translate 
the Greek of the h>mn The march and dance of the 
Kouretes and the SalJi remind one greatly of^ the 
leaping March of the Minoan " Harvesters," as 'they 
are cmled, on the steatite vase found by the Italian 
excavators at Agia Tnada, in Crete, some years agOr 
of which a cast may now be seen in the Brinsh 
Museum Are we to see in them Kouretes, or rather 
the young men performing the parts of Kouretes, as 
Straoo describes them as doing, in the mysteries of 
Zeusi with an older man as their leader? The 
curious implements which they bear will then be of 
an agricultural nature, since, as Prof Murray 
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^«g|WMnt Df writing, unoertBin whether or not thU 
tthjperiaoo hat been made before. 

Iw reitorathm of the teat of the hymn and the 
triMiMfon by Prof Murray U very interesting 1 
apeak under corre c t ion , but is aoyrpmr yorovv really 
to be tendered by ** Lord ol all that la wet and gleam¬ 
ing"? Why should Zeus Rouros be lord of sOl that 
Is ‘*wat and steaming**? Why not "bright and 
Oteatniag **? Though no doubt ythoc gives, itrictly, 
the idea of “ wet and gleaming/* vfX surely the refer¬ 
ence ia to the gleaming ripple or the cornfields, not 
to tfaa sea? 


Of the admirable charact^ of the translation a 
specimen has been given above 
The myth of the Kouretes in its anthropologicai 
aspect is dealt with bv Miss Jane Harrison, who 
treats it with her usual Uarnlng and wealth of lUus- 
tratlM. Her conclusions are important, as bringing 
the dmoe of the Kouretes into connection with the 


hiidatory rites at adotesoence which are common 
among savage tribes, she aptlv compares them with 
the imtiatlon ceremonies in use among the Wlrad- 
thurl tribes of New South Wales. The scent on the 
Agla Tnada vase derives a new significance from this 
cmnparlson 

The director contributes a scheme for the trans- 
literatia of modem Greek, which is to be used in 
futm hv contributors to the " Annual/' with the ex¬ 
ception that s is to be transliterated bv e and not bv i 
This seems rather too great a concession to the weaker 
brethren, It gives an entirely wrong impression of the 
pronundadon to those who are accustomed to the 
values of e and % hi foreign words 

The volume is one of the moat interesting that the 
school has produced, although for the first time we 
miss In it anv description of Minoan or Mveensean 
discoveries. But the resumed excavations at Phvla- 
kopi, iri Melos, which are now to be taken in hand, 
will no doubt enable the School to contribute again 
very shortly Important materUl for the study of pn^ 
historic Greece H R Hall 


KOREAN METEOROLOGY^LD AND NEW ^ 

F or the last BIX years a meteorological observatory, 
equipped wnth modem Inshuments, has existed 
at Chemulpo, and has been working energetically to 
estsbUah a network of stadons^ From which the 
cUmatic elements of the country might be derived. 
Many difficulties have been encountered but that these 
have been successfully overcome is shown by the issue 
of the first volume of sdendfic memoirs from the 
observatory, in which the director, Dr Y Wada, de¬ 
scribes the progress that has been made and sketches 
Ihe programme it is proposed to follow. He is to be 
congratulated upon the success of his vigorous direc¬ 
tion, for ft map shows that Iwty-flve stations have 
been furnished with instruments, from which reports 
are received regularly. Most df these stations are 
scattered round the coast, at UghtbouseSf but there is 
also a chain of observatories running through the 
Interior, and these no 4k)ubt wiU be Increased as the 
COOfltry progresses 

A paper by Dr. T. Hirata shows that discussion 
prooem simultaneously with the collection of observa- 
tbxis He investigates the amount of evaporation in 
Korea and South Mondiurla, and its relation to pre- 
d^tfttlon. Although the data at present are 
■leitder, and the conchitions somewhat prrarious, the 
laqdry is one of great economical impo^noe, because 
quantity of ram is barely suffldmt to ensure the 
, aaCsty of thd rior harvest on wUch die welfare of the 
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country largely dqmidi, and all information ooomoM 
eddi molstore is of deep significance. 

as such inquiries have only a local interest and ' 
would fhil to attract attention, Dr Wada has doM 
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well to quicken curiosity reference to the science 
that flourished in the Korea of the past. He shows 
' that the raingauge, supposed to have been invented by 
Castelli, about 1639, was in use in the East long 
before its value 
was appreciated 
in Eurc^ Dr 
Wada, quoting 
from the second 
vedume of the 
historical annals, 
explains that in 
the sixth year of 
the reign of King 
Sejo (csofTcspond- 
' ing to 1443 in the 
Gregorian Calen¬ 
dar), the Ring 
had a bronxe In¬ 
strument con¬ 
structed to meas¬ 
ure the rainfall 
It was e vase of 
a depdi of 30 cm. 
and a diameter 
of 14 cm. Evay 
time rain fell, 

'ebservatory o(R- 
cials measured 
the height and 
informed the 
King But* the 
important pouit 

in dda account . 

is, that this was not a toy set up 
curiotity, but thaf similar instruments were dlstritalw 
the pro v i n c es , and the retulto of ^ 
observations ware reported to the court. Naturally 
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the dlroctor has endeavotired to recover specimens of 
these instruments and also the register oi observa¬ 
tions Unfortunately, he hat found no records 
land none of the original vases. But he has inearthed 
three copies of the pluviometer The illustratioh re- 
produoM here (Fig 1) shows the instrument % Ith the 
pedkstal on which it stood This instrument dates 
oack to 1770 llie three large Chinese characters 
declare that it is an instrument to measure rain, and 
the heven smaller give the date of its construction. In 
Chinese reckoning. Several pillars have been found 
without pluviometers attached, and one is particularly 
interesting, as a long Chinese mscnption is engraved 
upon it, and though some of the characters have been 
obliterated by time, enough remains to connect it with 
the original order of King 5 >ejo 
This same king erected astronomical observatories 
and fitted diem with excellent Instruments for the 
time He seems to have prided himself on the posses¬ 
sion of an automatic clepsydra, In which the hours and 
quarters were sounded mnnikins The general 
form of clepsvdra seems to have consisted of four 
vessels at different levels, "and water poured in the 
highest vessel flows, passing through the intermediate 
ones, into the lowest, where an arrow with graduations 
to indicate the time in its upper part, was floated " 
Fig a gives the general feu-m of the instrument, but 
the mechanism is not well shown ^ Dr Wada also 
reproduces a photograph of an ancient observatory, 
demonstrating the forward state of science of the age, 
about 647 An It is supposed to have been used for 
the making of observations to correct the calendar, but 
there is nothing in the picture to suggest that it ever 
formed part of an obaeiVatorv It is simplv a tower¬ 
like structure 


in French chemlatr3\ There » no question that uof 
man who bad contributed to the sum of humanJoiofi^ 
ledge what she has made known, would, yean ^a^ 
have gained that recognition at the hands of hts 
colleagues which Mme. Curie's friends are now 
desirous of securing for her. It is incomprehenstble 
therefore, on any ethical principles of right and Jus¬ 
tice, that because she happens to be a woman she 
should be denied the laurels whldi her pre-eminent 
scientific achievement has earned for her 

There may be room for difference of opinion as 
to the wisdom or expediency of pcrmittuig women to 
embark on the troubled seas of politics, or of allowing 
them a determinate voice in the settlement of ques¬ 
tions which moy affect the existence or'the desuny 
of a notion, but surely there ought to be no question 
that in the peaceful walks of art, literature, and 
science there should be the freest possible scope ex¬ 
tended to them, and that, as human beings, every 
avenue to distinction and success should unreservedly 
be open to them 

All academies tend to be conservative and to move 
slowly, they are the homes of privilege and of vested 
interest Some of them even incline to be reactionary. 
ITiey were created b> men for men, and for the most 
part at n time when wopicn plavcd little or no part 
in those occupations which such societies were In¬ 
tended to foster and develop But the times have 
changed Women have gradunllv won for them¬ 
selves their nghtful position ns human beings We 
have now to recognise that academies as seats of 
learning were made for humamtv, and that, ns mem¬ 
bers of the human race, women have the right to look 
upon them as their heritage and property no less than 
men This consummation may not at once be 
reached, but as it is based upon reason and Justice 
It is certain to be attained eventually 


TIIS ADMISSION Of WOAtEN TO THE 
FRENCH ACADS^flES 

W E learn from the Times of January 5 that at the 
recent quarterly plenary meeting of the five 
academies of the French Instiiute, the question of the 
eligibility of women candidates for the institute came 
up fur consideration It arose from the circumstance 
that Mme Curie, the discoverer of radium, has been 

r t forward as a candidate (or one of the vacant seats 
the Academy of Sciences How her claims are 
regarded by that body may be Inferred from the fact 
that In the list as finally submitted her name stands 
nt the head It is stated that at the general meeting 
more than 150 academicians were present, and that 
the proceedings, as might have been expected, "were 
extremely animated " Eventually the motion in favour 
of the admission of women was rejected by 90 votes 
to 5a The Institute further adopted a motion to the 
effect that whilst it did not presume to dictate to the 
separate academies, there was, in its opinion, "an 
Immutable tradition against the election of women, 
which It seemed eminently wise to rehpcct " 

It remains to be seen what the Academy of Sciences 
will do In face of such an expression of opinion. 
Mme C&cie k deservedly popular In French scientific 
circles iPle' everywhere m^nised that her work is 
of transceadent merit, and that it has contribute 
enormously to the prestige of France as a home of 
experimental Inquiry. Indeed, it is not too mui^ to 
say that the discovery and Isolation of the radio-active 
elements are amof^ the most striking and mov^ fruit¬ 
ful results of a wid of investigation pre-eminently 
French. ^If any prophet is to have honour in his own 
ecXinfi^^-^en If the country be only the land of his 
adb^on-^rely that honour ought belong to Mme 
Cunci At the moment, Mme. Curie Is without a 
doubt,the eyes of the world, the dominant figure 
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An earthquake of unusual violence occurred In RusHinn 
Turkestan at 1 25 a m on January 4, or shortly after 
11 pm on January 3 (Greenwich mean time) Kt 
Vyernyl, the chief town of the district, with more than 
11,000 Inhabitanls, the shock lasted fur nearly five minutes, 
and has been succeeded b\ a large number of after-Hhorks 
Nearly every building In the town Is damaged, and all the 
mud-houses in the neighbourhood have collapsed The 
total loss of life U unknown, but fortv bodies have so for 
been recovered from the ruins It Is reported that the 
whole of the town of PrjevaUk, which Is situated on the 
shores of lake Isslk Kul, has been destroyed by the waters 
of the lake The extroordlnarv violence of the earthquake 
la attested by its effects on the seismographs of distant 
observatories. At Pulkova, more than aaoo mllos from 
the epicentre, practically all the instruments were thrown 
out of order This was the rase even In this country 
At West Bromwich, the first tremors were recorded at 
11 35 p.m , and soon attained a range of 15 mm By 
11 54 the range was far bevond the capacity of the Instru- 
oient, and ^at midnight the oast-wcit n^le collapoed 
The great movement continued until is is am, and the 
disturbance did not end until 3 56 am, giving a total 
duration of 4J hours* At Cardiff the moxlinum movement 
was register^ at la 14 a m , and >vai so great that the 
Instrument was deranged At LTmerick all the Instni- 
jnenti were dismounted The earthquake, which Is one 
of the greatest of the last quarter of a century, Is evidently 
a successor of that which occurred on June 9, iSfiy^ when 
Vyernyi suffered even greater injury than op the recent 
oocaslori, owing to the prevalence of stone buildings, which 
have since been largely replaced by wooden ones 
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to see th« ■aoouncement of the death, on 
^wmi^ lo, of Mr. J W Tutt* whose work in entomology 
and other departments of natural history are known to 
many ihen of science Mr. Tutt was trained as an 
et^ipeatary-school teacher at St Mark's College, Chelsea, 
and was at the time of his death headmaster of the Port- 
man Place Higher Grade School He became a Fellow 
of the Entomological Society of London in 1885, and was 
a member of its council He was also prominently 
associated whh other entomological and natural history 
societies in the City and South London, and was honorary 
member of La Socl^td Entomologique de Namur and La 
Soddtd Enfomologlque de Genive He was editor of the 
Entomologist's Recofd as well as of the South-EaMtem 
^Saturalisit and the author of numerous papers and other 
publlpations of substantial scientific value, Including " A 
Natural History of Britl^ Lepidoptera," ** A Natural 
History of British Butterflies/' A Natural Histor> of 
British Alucitides," " Migration and Dispersion of 

IVisects," " Melanism and Melanochrolsm in Bnlish 
Lefridoptcra," " British Noctus and their Varieties,” 
" Monograph of the British Pterophorlna " Mr 1 utt 
also wrote a number of works on the more popular aspects 
of natural history, and in many ways contributed to the 
advancement and extension of scientific knowledge 

We rjccord with regret the death, on January ft, of Sir 
John AIrd, at the age of seventy-seven years Sir John 
Aird's name wilt be associated by most people with the 
erection of the Assuan dam and the Assiut barrage With 
his partners he was the builder of the Manchester Ship 
Canal He was also actively engaged in many other 
great engineering undertakings, which Include, among 
others, waterworks at Amsterdam, Calcutta. Copenhagen, 
London, and Birmingham, the docks at Tilbury, South¬ 
ampton, Avonmouth, and Singapore, the West Hlghtond 
Railway and the Hull and Barnsley Railway, ond gas 
plants on a large scale In many parts of the world Sir 
John Aird was elected an associate of the Institution of 
Civil Engineers in 1859, and a member of the Iron and 
Steel Institute in 1887 He was created a baronet in 
1901 

The French Prehistoric Congress Is to be held at Ntmes 
on August 13-SO of this year 

The French Society of Therapeutics has awarded its 
gM medal to M Ch Moureu. for his work on the rare 
gases and the radio-activity of French mineral waters 

Mr F M Bailey, Colonial Botanist, Queensland, and 
Mr. G H Knibbs, Commonwealth Statlstloan, Common¬ 
wealth of Australia, were included among the new 
C M G '■ in the list of New Year Honours We regret 
their names were onutted from our note last week 

By the generosity of Dr Charcot, the Pourquoi Pas? 
has become the property of the French Department of 
Public Instruction The vesoel is anchored off Rouen, and 
is attached to the Paris Nadonal Museum of Natural 
History An annual grant of 10,000 francs, we learn from 
the Revue ecienitfique, has been made towards the upkeep 
of the ship, which wIU be utilised by die museum for 
oceanographical cxulaes 

Tut Christiania correspondent of the Moramg Post 
states that more than a hundred distinguished Norwegians, 
ifichiding the Prime Bfinistar. the Ministers for Foreign 
Affairs, Public Works, and Commerce, and the Rector of 
the University, gave a banquet on January 7 In honour 
of Dr S. Eyde, the' welMcnown engineer, ^vho has done 
10 tm^ towards tha developinent in Norway of the 
indueciy baaed upon the flaiHon of atmospheric nitrogen 
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Wb, learn from the Chemfst end DfuggUt that the.late 
Dr. Ernest Durand, known as the donor to the Paris 
Museum of Natural Hlstoiy of the herbarium originally* 
belonging to the botanist Coeson, hat left the turn of 
6oQof to be devoted to the classification and study of the 
botanical collections m the museum At the time these 
collections were given to the authorities, in 1906, Dr 
Durand gave aooof to defray the expense of classifi¬ 
cation, itc 

A KiBTiNa of the International Association of Seismo¬ 
logy will be held In ManchcRtcr under the presidency of 
Prof Arthur Schuster, F R S , beginning on Tuenday, 
July 18 next- The meeting will t'onsist of delegates of 
the twenty-three countries belonging to the association, 
and other men of science who may be invited by the 
president The president BBks us to stote that he will be 
glad to hear from anyone Interested in the subject 

At a meeting on January 4, the Development Com¬ 
missioners conridered their policy in connection with 
agricultural Instruction in England and Wales and In re¬ 
gard to the financial needs of the Scottish agricultural 
Colleges, and decided upon the terms of a letter to the 
Scottish author!6es The Commissioners also decided to 
obtain, temporarily, scientific assistance for the investiga¬ 
tion of the possibillcles of the cultivation of tobacco and 
flax 

Tub arrival of several boxes of skins of mammals and 
other animals from Szc-chuen at the natural history 
branch of the British Museum affords the Times, In Its 
issue of January 3, an opportunity of referring to the 
generosity of the Duke of Ilford in providing funds for 
collecting expeditions in northern China and other districts 
in the heart of Asia, these museum expeditions hovlng 
been carried on for several yean* Reference Is also ma<te 
to similar work which has been carried on for some time 
In Africa at the expense of Mr C O Rudd Ihe latest 
of these expeditions Is now at work In British East Africa 

On Tuesday next, January 17, Prof F W Mott, 
F R S , will begin a course of six lectures at the Royal 
Institution on " Heredity,” and on lliursday, January 19, 
the Astronomer Royal, Mr F W Dyson, h R S , will 
deliver the first of three lectures on " Recent Progress in 
Astronomy " The Friday evening discourse on January so 
will he delivered by Sir James Dewar, F R S , on 
"Chemical and Physical Change at Low Temperatures", 
On January 27 by Prof W H Bragg, F R S, on 
" Radio-activity as a Kinetic Theory of a Fourth State 
of Matter ", and on February 3 by Dr A E Shipley, 
P R S , on " Grouse Disease " 

The council of the Rhodesia Scientific Association 
adopted the following resolution at a meeting held 
recently -—"That a gold medal be offered for an original 
paper advancing our knowledge of the transmission of any 
Inmt- or arachnid-borne disease affecting Rhodesia, such 
paper b> be read at a meeting of the Rhodesia Scientific 
Ai^latlon for publication in Its Proceedings The medal 
will only be awarded for a paper which, in the opinion of 
the council, is of suffl<;lent socntific merit " Non-resl- 
I dents as well as residents in Rhodesia are invited to send 
In papers not Jptor than July 31 addressed to D Niven, 
SeemUry Rhodesia Sclenufic Association, P O Box 5S6, 
Bulawayo 

The council 08 the Institute of Metals reports that ^ 
larfs increase has recently taken place in* the memberifilp 
of the Institute, which now reaches more than 550 Addl* 
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tional honorary membara hava bean appolntad In the 
parMns of Dr IL T Otaaabrook, T R 5 , anil Sir Andrew 
Noble, Bart, KCB, whHat Sir WlUtam H White, 
K C B , F R S , haa been elected the flrat fellow of the 
Institute The annual general meeting of the institute will 
be held on January 17-18 On the latter day, papera will 
be read at the Inatitutlon of Mechanical En^nem, Weat- 
minater, S W , oommencing dt 10 30 am Among the 
papera are the following —A new critical point in coj^ier- 
ainc alloya Ita Iciterpreutloa and Influence on their proper- 
tlea. Prof H C H Carpenter, aome practical experience 
wltfi cofTouon of metala, Engineer Rear-Admiral J T 
Corner, C B , the adhealea of electro-depoalted ailver In 
relation to the nature of the German ailver baala metal. 
Prof A McWilliam and Mr W, R Barclay There wiU 
alao be presented the preliminary repofrt to the Corraakm 
Committee, by Mr G D Bengough Thla report will be 
of an Important character, dealing with the preaent state 
of our knowledge of the oorroelon of non-ferrous metals 
and alloys, with suggestions for a research Into the causes 
of the corrosKui of braaa oondenaer tubes by sea waters, 
Full particulars reganUog the Institute can be obtained 
from Mr G Shaw Scott, secretary of the Institute of 
Metala, Caxton House, Westminster, S W 

Thk first annual m ee ti ng of the Astronomlcsl Society of 
Barcelona was held on December 8, 1910, when the new 
president and executive council were elected Addresses 
were delivered by the retiring president on the progress 
of astronomical science during the year 1910, and by the 
secretary on the development of the society since Its 
foundation The Inaugural meeting of the society wsi 
held on January 30, 1910, at the University of Barcelona, 
as a result of the labours of Don Salvador Raunch, who 
had been canying out valuable educational work in the 
city by means of popular articles on astronomical and 
allied subjefti contributed to the columns of Las NoUctaSf 
a well-known Barrrlona journal At the Inaugural meet¬ 
ing Dr Esteban Terradab, professor of physics in the 
University of Barcelona, wab elected first p^dent, and 
a strong executive council was formed. In April King 
Alphonso became a life member, and was elected honorary 
president At the present time the membership numbers 
a^o, and as a result of the first yeor*s sirork the 
society finds Itself with a bank balance of 8of after 
paying all expenses. In the future it Is Intended to denote 
the accumulated funds of the society to the erection and 
equiimient of an observatory, sriiere members may meet 
Begxilarly in a sonal way for practical observation and the 
laformai discussion of questions of astronomical interest 
During the year lectures on astronomical subjects were 
delivered In the Grand Saloon of the U niversity of 
Barcelona, and numerous addresses on a smaller scale 
were given on pracrical spectroscopy and general astro¬ 
nomy m the private observatories of certam members 
The followhig is a list of the officers of the society for 
^ year 1911 H-Frsstdeiif, Prof F.duardo Fontser^, chief 
of the Time Service of Barcelona, oure-^eitdeafr. Prof 
Luis Canalda and Don Ferdinand Tallada, sserstofy, Don 
Salvador Raunch, vice-Mcrtlary, Don A Pulvd, tfwurer. 
Prof M Font y Tomdt members of the council, 
Prof Ignacio Taraaooa, professor of astronomy In the 
University gf Valencia, Df Enrique Calvet, Don Joed 
iubiranal', and Don Juan Mercadat The address oflRe 
secretary is Diagonal, 460^ Barcelona, where aU com- 
tounicatiM should be addinsssd. The society is entering 
Vpon Its iStond year of acthdty with bright prospects, and 
vary suecessfully cultlvaliiig a taste for astronomical 
study among oil classes In Spain. 
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Ths Research Defence' Society has fu/k paMHlIied ^ 
small hotik called '^The Truth about Vivbcetlbm^ 
book Is a collection of leaflets dealing with soma 4^ flv 
main points in the practice of expenments on anittafi, 
of the results obtained by tbia means It also liichite a 
leaflet on the charges mode against the RodeefeHer InstU 
tute, and aho the cor r es p ondence between the secretary 
of the Church Antl^visection Society Bird the Bishop cd 
North Queensland. AU the points dmlt with are tlwl} 
explained, and technical details are avoided so far as 

possible The book is therefore suitable for aityooe to 
read, even If not conversant with the correct phraseology 
This Is a great advantage, because the details of the whole 
matter are naturally of a highly technical character 
Much of the misapprehension which exists in the minds of 
many people, including those who are definitely anti- 
vlvlseetioaists, arises from want of knowledge. In the 
great majority of coses this Is not wilful, but simply 

because the details have hitherto been almost Imposslbk 
for the uninitiated to follow There are, however, a few 
persons to whom the Words of Mr Rudyard Rl|fi]ng are 
applicable He says that there will always be persons 

** who consider their own undisciplined emotions more 

Important than the world's most bitter agonies—the people 
wlm would limit and cripple and hamper research b^uw 
they fear that research may be accompanied by a Uttle 
pain and suffering '* It is verj desirable that all think¬ 
ing pcofde should endeavour to acquaint themselves with 
the esseatial facts of the case, and the recent pubbcatlon^ 
of the Research Defence Society have now made this 
possible by providing the necessary Information in a simple 
form The leaflets show that 95 per cent of the experi¬ 
ments performed are of Inoculations, which are net realh 
in any way an operation, being merely needle-pricks A 
great number of these are routine Investigations earned 
out on behalf of various Government departments foe tiu 
preservation and improvement of the public health The 
history of the successful fight against Malta fever and 
other tropical diseases forms a chapter of intense Interest 
in the history of the British Empire, and Is one which 
weU repays study, this side of t^ question might with 
advantage be somewhat further developed in the coHei- 
tion of pamphlets in question The litth book Is highlv 
to be recommended, and should supply a great want 

In a report contributed to the December (1910) Issue of 
Man CO the Ceylonese drum known as udaktya. Dr A 
Willey connects this hour-glass pattern of instrument with 
certain drums made from human skulls found In Tibet 
In the latter type the drum consists of two human ceZeaffa 
Inverted and superposed, the ends being covered with 
pieces o 1 skin The use of such drums for magical pur¬ 
poses Is not uncommon in Tibet, and thence the shape 
may have passed to India, where It Is stHl used by oseetks 
and spirit mediums, and thence to CeyJoo The custom 
which stin prevails In Tibet of drinking from the sicull of 
a holy pan or aft enemy Is remotely connected with this 
form of drum 

In the December (1910) Issue of Man Bfessrs E. T« 
Nlcholle and J jSlnel describe the exploration of a Pabeo- 
llthlc ''cave-dwelhng, known as La Cotte, at St Brelade, 
Jersey* The existence of this habitation has been known 
since 1881, and It has now been Investigated under grsat 
difficulties, due to its position. Bones of R hkiocsfos 
hckorhmmt horse, relndotf, and deer, with human teeth 
and some fragmentary booM, have bm unearthed. The 
flint Impleinents, found In coosldertble numbersy belong 4 
the well^nown tongue-shaped Mousterien class, tfct 
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of MortlUit^ F«Ui of rubble have now 
inponelbla to make further examination of this 

Jobna Hopkina Hoapltal Bulletin for Decetnberi 
19104^ there U an ImttucHve article by Dr Lewellya F 
BaiW on electrocardiography and phonocardiography, and 
ogktftfailng many lllustratlona of the apparatua employed 
aad of the cardiograma obtadoed It la chiefly remarkable 
the dekrlptlon of the electrocardiographic Initallation 
In tbe medkal clinic of the Johna Hopldna Hospital, which 
abowi that the apparatus may be fitted up at a smaller 
Qoet than la generaDy suppoeedi and that It may be applied 
to the diagnosis of a good many cardiac and nervous 
dlaeaaei The remarkable progress In this department of 
diritcal in<|utry is well shown la this paper, and ebpecially 
in the analysis of the many curious cardiograms obtained 
at Baltimore and elsewhere 

In the Proceedings of the Royal Society, ser B, vol 
IxxxHUr p. 134, Dr R KlrkpatHtk describes, under the 
name of Murrayona phattalspU, a new type of sponge from 
Christmas Island, Indian Ocean, referable to the family 
commonly known as the Pbaretronldse, equivalent to the 
Pharetrones of Zlttol When this group was first estab- 
hshed, it was believed to be extinct, with Its latest repre- 
•entative In the Micstrlcht Chalk, but, Inclusive of the 
new Christmas Island form, which constitutes a subfamily 
by Itself, six living genera, each with a single sperieb, tre 
now known Murrayona differs from all the other genera 
m that the skeleton consists of a firm basal network 
devoid of spicules, overlain by a dermal laver of scales, 
the axial core of spuuleb found In the other living genera 
having been discarded The absence of sptcules m some 
of the fossil Pharetrones may be due to ^e same cause, 
although In other instances (as has hitherto been con- 
side ed to be the case with all} It may be the result of 
fosslllsation Apparently there Is no such genus as 
Phareton, and if this be the case the family requires a 
new name. 

Tns two articles in the Journal of Economic Biology for 
Derember, 1910, are devoted to ** warbles *’ In the first 
of these Prof G H Carpenter furnishes notes on the 
fife-history of tho reindeer warble-fly (CKdeffiagrtio 
tarafidf)i his specimens being derived from a young rem- 
'deer In the Dublin Zoological Gardens. He finds that 
the egg of CEdemagena hat a thin flap at the free end, 
along the edge of which the cgg-case readily splits Ihe 
position and appearance of this recall the ** lid of the 
of the horse bot (Gattro^i/iir egui), and suggest that 
the maggots of CEdemagena are licked off and swallowed 
by the reindeer immediately after hatching In Hypo- 
dffftia havUf the ox warble, tile egg has no such lid, which 
lends support to the suggestion that the host swallows the 
eggs Init^ of the maggots. In the second article Messrb 
Cooper and Nuttall, who accept the idea that caule lick 
oil the eggs of Mvpodenna horn their legs as a definite 
fact, discuss means of preventing the destruction of hides 
by warbles A hide was cut into four quarters, of which 
three were severally treated with different chemlcaU. 
Including picric add, and It eras found that In none of 
the caaes was tanning interfered with It is ceoommended 
that the experiment of treating the legs of oxen with picric 
add should be tried. 

Tm current number of the Quarterly Journal of Micro- 
Seisnes (December, xpio) contains an elaborate 
nitf Intereeti^ mefflolr, by Prof J. P« HIU, on the 
4kArokpaent of the Marsuplalla, with special refet^ 
, IMcb to the nutive cat (Owiyarw vfvtrrffNM)* Thla forms 
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the fourth of Che author's weU-known oontributiotie to the 
embryology of the marsupials, and In it he deecribas In 
detail proeese of clesnfoge, the formation of the blasto¬ 
cyst, and the differentiation of the embryonal ectoeferm 
and endoderm The uterine ovum possesses a shell* 
membrane and a layer of albumen outside the sona, 
analogous with the corresponding structures In the egg of 
monotremes, but Is much smaller than the latter, and 
contains mudi less yolk, Its condition in these r esp ects 
being intermediate between that of the monotreme and 
that of the eutherian egg The character of its earlv 
development is also Intermediate between that of the two 
latter groups Cleavage Is complete, and at ffrst 
meridional, resulting in the formation of a ring of eight 
blastomeres placed equatorlally within the egg-dielU 
followed by an equatorial cleavage which divides each 
blastomere Into t#o, an upper, smaller, and clearer, and 
a lower, larger, and more opaqoe Two rings, each of 
eight cells, are thus formed, the upper one giving nse to 
the embrj^nal region of the blastocyst wall, and the 
lower to the extra^mbryonal region, which the author 
regards os homologous with the trophoblast of the 
eutherian ovum Prior to the completion of the first 
cleavage, the egg eliminates from itself a spherical mass 
of volk which takes no direct part in development, though 
it becomes enclosed In the blastocyst cavity llie paper 
Inclndes a valuable discussion of the early ontogeny of the 
Mammalia, in which the author defends the generally 
accepted view that the mammals are descended froin 
ancestors < which had large, heavily yolked eggs, and 
vigorously opposes the recently promulgated theory of 
liubrecht, in accordance with which the alecitbal 
character of the eggs of higher mammals represents the 
primitive condition He also entirely disagrees with 
Hubrecht's Interpretation of the trophoblast os an 
embryonic membrane comparable with that of the nemer- 
tines ami other Invertebrates The ** entypic *' condition 
of the eutherian embryo Is explained as a secondary 
modification due to the loss of the egg-shell * 

A NOTX by Miss A G Stokey on the sporangium of 
Lycopodium ptthyoides, published in the Botanical Gawette 
(September, 1910), indicates that the sporangium arises 
from the leaf, but during development grows away from 
it, and appears to be cauUne In size and shape, as well 
as in the proportion of wall cells, the sporangium 
resembles that of L, dichoiomum 

Tbb annual report, for 1910, of the Department of Agri¬ 
culture, Trinidad, by Prof P Carmody, covers the reports 
of the botanical deportments In Trinidad and Tobago, of 
variotu Cftates, and the Government laboratories The 
cacao ex p ort s for the year were the highest on record, 
crops of sugar-cane were good, but the sucrose content of 
the Juice proved to be small Analyses of Castilloa rubber 
trees of different ages showed that the latex in yoimg trees 
contained more than 50 per cent of resin, and this di- 
creases to about 8 per cent, after eight or ten years 

A OYIOLOGICAL Investigation of corn rust, Purrmta 
gfambtiz, described by Dr F Zach In the Stttungrherichte 
dor KaUorlUhoH Akadomu dor TFuimcha/fm, Vienna 
(April, 1910), deals with the crucial stage whra the fungus 
Invades tiw palisade cells of the leaf and enters upog a 
contest with the ilrotoplasm and nucleus Sometimes the 
fuogiM Is w or sted and Its hyplue are dissolved, In other 
oases the fungus is victorious, when the protoplasm and 
nucleus are disintegrated and certain portions ore excreted 
It Is iiiggeited that tha power of the host to withstand 
the attack of the parasite is partly Innate, but to a great 
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extent determined by cHmatlc and loll conditiona The 
author crltlciaca the theory of Enkuon, which 

refen tnalnly to the phenomena here described 

A cATALooui of hybrid plants raised at Kew during past 
veari Is published In the Xeie BulUHn (No 9) The 
three hybrid species of Cytlsus are interesting, two being 
ascribed to chance pollination by Insects, while the third, 
Cyiiiui DaUimofett producing pale purple flowers, was the 
result of an artificial cross between a variety of 
C tcopatius and C albu$ , It received an award at the 
Temple Show last year Success has been attained with 
several Rhododendron hybrids, notably a cross from 
HhodotUndfon Fortansf, and two monophyllous Strepto- 
carpus hybrids are recorded A Strelltzla that flowered for 
the first time during the winter 190^10 was raised from 
a cross made in 1893 

Tub Agricultural and Forestry Department of the 
Nyasaland Protectorate has Issued Its second annual report, 
from which we learn that the past year has been one of 
the most successful on record A few >tar8 ago the only 
Industry of any Importance was coffee, when this failed, 
the plantations were closed down With the introduction 
of cotton, tobacco, and rubber, the area of land under 
cultivation has steadily increased, and at no time In the 
histor> of the protpctorale have such large areas of virgin 
land been opened up for planting as at present The 
experimental work of the department consists in the 
Improvement of existing crops and testing of new crops 
likely to be of value Afforestation is also being under¬ 
taken, the railway and tobacco industries having been 
responsible for a large consumption of the native timber 

Thb Agncultural Journal of India, vol v , part ili , 
contains articles on the cultivation of millet, jute, Cara- 
vonlca cotton, and bananas The millet, Andropogon 
Sorghum^ Is grown In the dry zone of Upper Burma, where 
the yearly rainfall Is from ao to a^ Inches, and rice will 
not grow Ihe grain furnishes food for the natives, and 
the leaves and stalks for cattle Jute Is grown on land 
suitable for rice, in some districts it Is possible to take 
winter nee after Jute, and thus to get two crops In one 
year, but this is not always possible, and In general it 
may be said that the area un^r jute represents the loss 
of so much land to rice Caravonica cotton is a hybrid 
tree cotton retenlly introduced, for which many excellent 
properties were claimed It is stated, however, that the 
variety has not been a success, and, further, that no tree 
cotton Is known that will answer as a field rrop 

The need for phosphatlc manures in all parts of the 
world, and the rate at which their already high consump¬ 
tion Is increasing, makes It important that all known 
phosphate deposits should be mapped os thoroughly as 
possible Should a phosphate famine ever occur, It would 
be more serious than a coal or any other famine, as no 
substitute of any kind Is known The United States 
Department of Agriculture Bureau of Soils has recently 
Investigated the phosphate fields of Idaho, Utah, and 
Wyoming, and published the results at Bulletin 69 of their 
series The deposits are considerable, and though they are 
not yet extensively worked because of their distance from 
msrkets^there Is no doubt that they will become important 
In fufUre It Is recommended that steps should be taken 
now to control the mining rights and to prevent waste of 
the lo^w-grade depoclts that will not at first be profitable 
to j 

Flop Emilb Chaix, Avenue du Mall, 13, Geoeya, has 
Itsuod a circular letter, accompanied by a paiilphlet, direct* 
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Ing the attention of geographers ai^ geotoglate Hm, 

Atlas photographlque deli formes du Relief terraatn*'* 
This work was organised by the ninth International'-Con¬ 
gress of Geografdiy in 1908, In accordance with a propoaat 
by Profs Bninhes and Chaix, an 4 subecriptloas are now 
asked for, so that a series of vlewsr may be prepared and 
published Prof (Calx's pamphlet furnishes the dstaib, 
and It will be poMlblc to subKribe for too plates at hall 
a franc apiece, or single plates at one franc each It la 
estimated that the whole series required would be kbout 
500 to 600 plates, their issue being spread over teo >earf* 
The samples furnished give a picture about 13 cm by 
9 cm , and are of a geological rather than a geographical 
character The scheme, however, is a wide one, and we 
may hope to see such subjects as typical cirques, alluvial 
plains, and escarpments, illustrated from all parts of the 
world It Is at present, for example, difficult to obtain 
views of our own Cottcswold Hills, or the meanders of 
the Severn, or the Hercvnian ridges of southern 
The cooperation of scientific photographers is invited, and 
It is to be hoped that geographical considerations w!U 
prevail in the selection 

In the meteorological chart of the North Atlantic Ocean 
for January (first issue), published by the Meteorological 
Committee, attention is directed to the displacement of the 
high-pressure svstem to the region of Madeira and North 
Africa as one of the marked features In the daily weather 
maps of December 8-14, 1910, embracing the North 
Atlantic and adjacent shores An enormous region of low 
pressure, extending from Nova Scotia to the western half 
of Europe, ib shown by the charts, on the morning of 
Decemb^ 13 the barometer reading on board the 
Mauretania^ in lat 51* N , long ai® W , was as low as 
3804 lnc}ies A remarkable circumstance connected with 
several well-dcvekipod secondary disturbances which 
advanced in rapid succewiion towards Ireland wos that 
none of their centres passed eastward of the Irish Sea 
Under their Influence, the weather conditions were of an 
exceedingly unsettled type all through the week 

The flexure of a rectangular plate under uniform hydro¬ 
static pressure is a problem which mathematicians have 
from time to time attacked by different methods A new 
Investigation, based on the methods of Mr Walter Rltz, Is 
now published by Mr D PIstrlokoff, of the Kieff Potv- 
technlc It Is published in Russian, with a short abstract 
In French 

Tiiosb mathematicians and physicists who experience 
difficulty in forming a clear mental picture of the concepts 
of non-Euclidian geometry will find a useful and suggestive 
paper on the Bolyal-Lobatschewsky system, by Prof H 5 . 
Cartlaw, In the Proceedings of the Edinburgh Mathe- 
OMtlcal Society, xxvll! (1910) The author starts by show¬ 
ing how the properties of planes and straight tines In 
ordinary space can -be extended by inversion to spheres 
and circles through a fixed point He then process to 
consider the properties of s^eres and circles that are 
orthogonal to a given fixed sphere, and shows that If these 
be called Ideal planes '* and ideal lines, they will be 
found to possess properties exactly- analogous to those of 
hyperbolic geometry In the plane geometry thus estab¬ 
lished ** Ideal parallels " are represented by circles which 
touch on the fixed orthogonal circle, and thus It follows 
that through a given Ideal point two parallels Can ^ 
itrawn to a given Hue 1h short. Prof Carslaw 
that a geometry identical with that of Bolyai and 
Lobatschewsky can be built up \n ordinary Euclidian spwsii^ 
aod, 10 for os plane geofAbtry Is conpemed, In an 
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JffWUg plane Unleu eonu unforeseen fallacy In this 
towprtiwtfon riiould be discovered which has escaped 
Profc CarsUw'i notice, we have here a convincing proof 
ttiat SucUd's parallel postulate Is incapable of demonitra- 
tioa. In fact, it It argued that if any Inconsistency existed 
in the Bolyai-Lobatschewsky postulate this inconsistency 
would be extended by Prof Carslaw's ** Ideal ” system to 
Euclidian geometry Do not these arguments point to the 
view that Euclid's postulate should be regarded as a 
property of matter rather than of space? 
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and some of the results obtained have already bqeQ In* 
corporated in boiler design The second, by Prof l^oacht 
and Mr J P Batey, contains the results of examinations 
of a number of dye-stuffs in solutuMi In order to settle the 
question whether these substances exist In solution as 
colloids or not Tlie authors conclude that the dyes testMl 
do not These examples serve to show how successful!) 
the Manchester School of Technolog) is bringing the 
power of science to bear on the Industries of which Man¬ 
chester is the centre 


In the dnierfran Archtieci for November 23 Mr Wm H 
Goodyear describes measurements of 1910, undertaken on 
behalf of the Brooklyn Museum, of the spiral sftuinvoy of 
the Leaning Tower of Pisa The main result of these 
measurements is to confirm the outhor's view that the 
inclination of the tower was intentional, and was not due 
to subsidence after or even during construction The mum 
evidence on this point Is derived from an examinition of 
the steps between the thirteenth and slxty-nlnth Not only 
does the mean height of the celling Increase by 1 foot 
io| inches between the thirty-fifth and forty-ninth steps, 
but there is an Increase In the downward dip of the ceil¬ 
ing to the Inner wait of about Inches in the whole 
Interval As the stairs in question represent the extremi¬ 
ties of the line of greatest slope, the effect of these changes 
is to throw the wMght of the structure off the overhang¬ 
ing side On the higher floors these variations appear to 
have been abandoned, presumablv on the ground that the 
safety of the structure was sufficientlv secured without 
them, whereos If the inclination were accldcntol it is 
obvloua that the tendency would be to increase the pre¬ 
cautions as the subsidence Increased The author further 
points out the advantages from an scsthetic point of view 
of the standing of the Leaning Tower in a depression or 
'* well,'* and also of the change of Inclination of the 
upper store) s, both of which support the theory of Inten¬ 
tional Incltnatlon of the structure 

Tfix measurements of the magnetic properties of iron, 
steel, nickel, and cobalt at the temperature of liquid mr, 
which have been made by Dr R Beattie and Mr H 
Gerrard, and were described In the E/ccIrfctan for 
December 23, 1910, confirm the view generally held on 
the strength of results obtained at higher temperatures, 
vbi that decrease pf temperature increases hysteresis 
The curves given for the hysteresli losses as functions of 
the magnetic induction In alternating and in rotating 
fields are of the same general form at the temperaturp of 
liquid air as at ordinary temperatures The loss in cobalt 
iff a rotating field is about twenty times that In nickel 
The authors moke no reference to the I«angevin-Weiss 
theories, but, so far as one can judge from the curves, 
their results do not furnish any material support for those 
theories. 

VoL. 11 ! of the Journal of the Municipal School of 
Technology, Manchester, oonslstp of nearly four hundred 
p«ges of repnnts of papers communicated by the staff and 
students to scientific societies and to the technical Tress 
during the jrear 1909 The principal papers deal with 
mechanical and electrical engineering and with chemistry, 
and show that In these subjects, at least, the Manchester 
School stands fn a position which no other technical school 
or polytechnic In the country has aj^ached Of the 
thirty papers, two may be selected at typical of the work 
the school is doing The first, by Prof Nicholson, deals 
with experimertta directed to the removal of obscunty 
aihloh enveloped tha suhiect of the transmission of heat 
from the furnace gases to the water in a stesm boiler, 
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An interesting article on photo-elastlnty, by Prof E G 
€k)ker, appears In Engineering for Januory 6 Account is 
given of apparatus and experimental results obtalnedv at 
Pinsbury Technical Colloge, the experiments having for 
their object the determination of the condition of stress 
in transparent bodies by the effect which these latter, when 
subjected to such stresses, produce on polarised light 
passed through them A special optical bench designed 
by Mr F Cheshire U used, in which a lantern, fitted 
with an arc lalhp, projects a beam of parallel light The 
beam Is polarised by a NicoTs prism, then passed through 
the specimen, which latter U stressed by some convenient 
apparatus A lens focuses the beam on a second Nlcol's 
prism, which fierves as an analyser, and the Image of 
the specimen so formed is thrown on a screen or sensitive 
plate A feature of the article is the reproduction In 
colours, by the three-rulour prcKess, of a large number 
of photographs taken on Luml^e plates direct from the 
specimens under stress These arc of special interest to 
engineers, and include examples of beams, tension 
members, a furnoce flue, circular hooks and chain links, 
a locomotive plate spring, a square threadixl screw and 
nut, and a pillar Fxamples are included showing the 
disturbance in the stress distribution caused bv notching 
the specimens In venous wa)s, and also the effect of a 
non-axial load on a tension member Probably glass is 
the material possessing properties most rioselv resembling 
materials In general use by engineers, but, owing to the 
difficulty of preparing glass specimens, xylonite has been 
used 

Mas H Pbriau Hawkinr sends us a copy of a new 
(the fourth) edition of "The Stars from Year to Year,** 
in which the account of 'Halley’s romet, to which refer¬ 
ence was made In the notice of the book In last week’s 
Nature (p 304), Is brought up to date We do not quite 
understand why the earlier edition should have been sent 
to us for notice when a new edition was to be issued a 
few weeks later- 

Thi current quarterly Issue of Mr C Baker’s catalogue 
of second-hand Instruments for sale or hire has reached 
us Particulars are given of more then 1500 pieces of 
scientific apparatus which can be bought or hired at the 
second-hand department at 244 High Holborn, London 
From the some house comes a very complete list of 
additions since 1909 to the stock of lantern-slides of 
scientific interest 

Mr Edward Stanvord announces for publication on 
January 16 the third edition, rewritten and enlarged, of 
"The Building of the British Isles,” bv Mr K J Jukes- 
Browne It Is eighteen years since the last edition of this 
work was Issued,' and much fresh matter has consequently 
been embodtefl In the new book 

In the paragraph relating to the " Live Stock Journal 
Almmn^ ” In Nature of December 29, igio, the name 
Lord William Cecil should have been LoM Arthur Cecil 
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OVR ASTRONOMICAL COLUMN 

January Mmoiu.— 4 ffr W F Denning writes — 

The night when the ghower of Quedrentidi or BoAtide 
was expected proved very clear at Briitol and many ocher 
placet The oltplay of meteort waa not a very abundant 
AMie, but what the event lacked m numbers was amply 
compensated for by the brilliancy of the objcrts observed 

"Not only were the meteors generally very conspicuous, 
but they traversed long tracks of the heavens, and their 
Jllf^ts were readily traced back to the visual radiant 
This year I made the centre at 397^ +from about 
«lght paths, and there seemed another weU-dcfincd shower 
of similar oieteori from 350^+47° In Drato. 

"Ihe meteors were of moderate speed and accompanied 
by trams Th^ were also well observed b> Miss Helen 
M Metcalfe, of Kildare, Mr W H Steavenson, of 
Cheltenham, and others No doubt senne erf the larger 
members of the shower were recorded at several stationa, 
and It is hoped that observers will send in their notes so 
that the heists and velocities may be computed January 
IS a good month for large meteoric fireballs, and It re¬ 
mains to be seen whether the last half of the present 
month will provide the usual number seen In preceding 
years ” 

Nova Lagbrt^— The weather conditions, In London at 
any rate, hove not been favourable for oba^vations of the 
new star discovered by the Rev T E. Lspln on December 
30, 1910 

Ac^rdlng to observations recorded In the Ttmei, Mr 


The nova is conspicuous among the stm fM#r ly 
reason of Its distinctly red colour We append A 
showing *its pooltion relative to the bri^ staM. w 
Cassiopeia, Ce^ens, and Lacerta ^ 

Coum Dui TO Return in 1911—Mr Lynn’s amkiwl 
note of the periodical comets due to return this year 
impears In No. 431 of the Ohierv^ioty He iacluiWt 
Brooks's 1889 comet, os It wu due at periheUas on 
Januaty 8 , but suggests that no further obomatkm of It 
at this return are likely , it was nearest the ewrih on 
Ai^st 9, 1910. 

Faye’s comet, In accordance whh Prof. Strom^en'i 
conclusion as to the acceleration of Its periheDon pamage, 
returned In 1910, and observations have been recoaded In 
these Columns 

Encke’a comet Is due In the comlM summer, but Mr 
Lynn, considering its falntnes<t In 1900, fears that we sue 
losing this well-known object, first oboerved In 1786 

Wolf's comet, of 1864, is not due until early In 19U, 
but observations may ^ secured about the end of the 
present year 

Preliminary Results derived prom RADiAL-vELOcin 
Determinations —^At the Boston meeting of the Aatn>- 
nomical and Astrophysicnl Society of America Prof 
Caumbell reaef a paper in whidi he gave the prelimlnarv 
results derived from the study of 1073 raalal-velocl^ 
values 

The position of the solar apex comes out as A ^ 873-0^ ± 
as** D«+a7s“±3 0*, and the corresponding velodty of 
the <«olar motion waa round to be 
17 R km This latter value Is lower 
than those previously found, but 
the available data will y leld no 
higher value Apparently there is 
a diffi rcncc depending upon tiie 
^peciral type of the stars considered, 
tor, nking 330 stars of types Oi-F^, 
V was found to be 177 km, whilst 
704 stars of types F^-O, K and M 
>l^ed 18*0 km 

Further, the radial velocities of 
stars fre^ from the solar motion 
component do not appear to be a 
function of the visual magnitudes 
Stars of the later spectral types—as 
divided above—appear to have radial 
velocities nearly 50 per cent greater 
than those of the earlier JQ[pc«i tbs 
Increase is progressive The fnean 
velocity for thirteen nebube con¬ 
sidered Is 334 km The results alsD 
con firm Kaptey n ’a theory of a 
systematic drift 

1 n making the obaerved radial 
velocities and the proper motions to 
correapond, It was indicated (i) that 
the stars of different magnitudes are lews differentiated In 
distance than has hitherto been supposed, (a) all the 
brighter stars down to the fifth magnitude are furtit^ 
away than indlcatnd b> the formulas for mean parallaxes, 
<3) m parallax stars which have been used as sample stars 
are not representative of the stars In general Some of 
these results mav be modified by the proposed solution, 
using Boss’s proper motions now available 

Outer resulu accruing from the systematic studv of 
radial velocities indicate that, in general, the periods of 
revolution are shorter for the early than for the later 
types, the orbits also tboift less eccentricity Seventy 
orUtB, now known with reasonable certainty, are in accord 
with the theoretical conclusions of Darwin, PoiocarA, and 
See regarding the origin and devetoment of binary stellar 
lyetema (Journal R A S Canada# v < 2 . Iv , No. 5). 

Stellar BIaonitudee — A popular and very Interesting 
paper on stellar magnitudes Ip published by Mr. 1 £ 

Maybee hi No 5, vol iv , of the Journal of the Royal 
Astronomical Society (Cani^) Mr Maybee eipU I n i tbs- 
sysTOm of magnitudes, tells how they are determined, and 
mscuons some of the inteiestlim facts which have acemed 
from photometrical studies of m stars. 

Astronomical students and amateurs wlU probabl|y lp 9 
a great deal of useful information In the p«|W. 



Chart tbowfaia potitioa of Kovk lAoortia 

Htnks examined the nova on January i and a, and found 
It fainter on the second night, a t^lght line In the red, 
the C line of hydrogen, was apparently the strongest in 
the spectrum, and three other bright lines were observed 
Mr Espin, writing to the Objervatory (January, No 
431), states that a further examination, on Janyary i, 
confirmed his previous observation of the spectrum, it is 
neither type ill, nor Iv Two bright lines are corlspicuous, 
the strong one prdbaUy F, ana a yellow line, which he 
suggests is D, Three Mn^ appear between F and D, 
and on the ntm refrangible side of F there Is a band so 
strong as to nuke the spectrum appear discontinuous, 
beyond that there is a bright band The spectrum re¬ 
minds Mr Espin of that of R Cygnl, with the details 
more pronounc^ He suggests that the star may turn 
out to be a variable, although. If so, It is curious that It 
has not been discovered, as have several others in the 
neighbourlipod, at the Harvard Observatoiy 
A Datly MiUi report states that no spMtrum observa¬ 
tions have been possible at Greenwich, owing to the bad 
weather, but photographs, which show the nova to be 
decreaskjv in brightness, have bMn secured. The 
Astfononun’ Royal expresSSs the opinldn thst the object U 
reaffy a nova, not merely a previously undlsoovered 
variable star 
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fttlZB SUbJeCTS proposed by the PARIS 
ACADSHY OF SCIENCES FOR 1912 

^tOiiXTRY —Gnuid pHse of the oiAtheinaticai 
^ sdeiicet <3000 francs) The subject proposed ior 
191a ie the Inuprovement of the theory of algebraic differ- 
entlAl equadoos of the second or third order the gcnt^ral 
Inteml of which is uniform No memoirs faavina been 
recerrod on the quehtion proposed for 1910, this will also 
be awarded in loia Franemur prixe (1000 franci)i for 
work naeful to the progreu of pure or applied mathe- 
matka, Poncelet pnxe (sooo francs), for a work on pure 
mathematles 

Jfeshanks —Montyon prise (700 franci)i for inventions 
or iiHVOVeinent of Initniments useful to the ivogress of 
agriculture, or the mrchanlcal arts or sciences, Fourneyron 
prise (tooo francs), for a memoir on the theory and 
experimenc of air resistanoe, applicable to aviation Ihe 
queatkm set for 1910 Is also mstponed to 19 u Boileau 

^ee (1300 francs), for researches on the mouon of fluids 
contributing to the progrem of hydraulics 4 s an 
altenjative, the fqnds may be applied to the assistance of 
a adentlflc man withgut means 
Navfgaffon —^The extraordinary prise of 6000 francs, for 
work temllfig to Increase the eflclency of the French naval 
forces, Phimey prize (4000 francs), for an improvement in 
■team engines or any other Invention contributing to the 
progress of steam navigation 
Astronomy —Lalande prise (540 francs), for a memoir 
or work useful 10 the progress of astronoinv, Valz prize 
(460 franco), for the author of the most Interesting ubserva- 
non made during the current jrear, Janssen prise, a gold 
medal awarded Tor a discovery or work representing an 
ImpDitanc progress in physical astronomy 
troogrmphy —Tchihatchef pnse (3000 francs), for the 
encowagement of exploration In the lesser known portions 
of Aria, Blnoux prize (aooo francs), for ori^nal geo- 
mpfaicai work, Delaiande-Gudrineau prise (1000 franis) 
Gay prise (1500 francs) The question proposed for 191J 
is the study of the tides of the earth's crust 
Physics —Hdbert prize (1000 francs), for a treatise or 
discovery concerning the practical employment of elec- 
trici^, Hughes prize, for a discovery or work contributing 
to the progress of physics, L La Gaze prize (10,000 
francs), for works or memoirs oontrlbuting to the progress 
0/ phj^ics 

Chetmstry —Jecker prize (10,000 francs), for works con¬ 
tributing to the progress of organic chemistry, Cahour^ 
prise ^1000 francs), for the encouragement of voung 
chemists, Montyon prize (unhealthy traded (pnse of 2500 
francs and a mention of 1500 francs), (or a means of 
rendering a trade or calling less unhealthy. L Lu Caze 
prise (10.000 francs), for the best work on chemistry 
Mistor^gy on^ (Jfoiggy—Victor RauUn prize (1500 
francs), for facilitating the pubUcatlon of works 1 elating 
to mlneralo^ and petrography 
Botenj —d!^mazleref prize (1600 francs), for the best 
work published during the year on crfptogams, Montagne 
prize (1500 francs), for memoirs on the anatomy, ph\sio- 
log^ development, or description of the lower cr^togamv, 
delCfolncy prize (goo francs), for a work on phanerogams 
Anmtomy and^ Zoology —Savigny prise (1500 francs), for 
the assistanoe of young traveUGig aoologftts, not receiving 
Government support, concerning themsrives speciallv with 
the Invertebrates of Egypt and Syria, Da Gama Machado 
prize (isoo francs), for memoirs on the coloured parts of 
the t^mentary system of animals. Thore prize (zoo 
francs), for the be^t work on the habits and anatomy of 
one neclee of European insects, 

Mmebu and Swrgsry^Montyon prize (2500 francs, and 
mentkMs of 1500 francs), for works or discoveries u«pful 
In the art of healing. Barbler prize (aooo francs), foi a 
dlacovety useful In surgical, medical, or pharmaceutical 
zotenee. or in botany in ralatlon to medlctm, Breaat prize 
(too,ooD franez), for the dbeovety of a ap^fic cure for 
dibiBra. or. as an alteruative, ior the discovery of the 
cauaas of this disease, leading to Its eradicatfon, Godard 
prise (looo francs), for tlw best memoir on the anatomy, 
fljiyblepogy, and pathology of the genito*urinary organs, 
Vutel Larrgy iwtee (750 franez), for a work dealing with 
tha subject of military medicine, surgery, or h>'glene, 
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Bellion prize Ofoo frantsl, for works or discoveries useful 
in medicine, Mege prize (10.000 francs), Argut prize (laoo 
francs), for the discovery of a remeoy for a diteaza at 
present incurable 

Physiology —Montyon prize (7^0 francs), for experi¬ 
mental physiolo^. Pblllpeaux prize (900 francs), for ex* 
perimentai physloK^, Lallemand prizf) (1800 francs), for 
researches relating to the nervous system, L La Caio 
prize (10,000 franca), for the bcbt work on physiology* 
Martln-I>aiiioureCte pnse (1400 francs), for a work on 
therapeutical physiology, Pourat prize (1000 francs), for 
new data on the utilisation and asslnulation of albumenoids 
in food 

J^tafizttci —Montyon prize (1000 francs, and two men¬ 
tions of 500 francs), for the ^st memoir on questloos re¬ 
lating to statistics 

History of Sciences —Blnoux prize (aooo francs) 

General PrUes •—Arago modal. Lavoisier medal. Berthe- 
lot medal, Henri Becuuerel prize (3000 francs), Gegner 
prize (38M francs). Lannelongue prize (aooo francs), 
Tremont prize (1100 francs), wilde prize (one of 4000 

francs and two of sooo francs), for work in the flelds of 
astronomy, phyilcs, chemistry, mineralogy, geok^, or 
experimental cnechanica. Longchsmpt prize (4000 francs), 
Saintour prize (3000 francs), for work In the physical 

sciences. V*lctor Raulin prize (1500 francs), for work in 

mineralogy and pemfra^v, B^ln prize ijooo francs), 
for researches on determining srx in living beings, 

HouUevlgue prise (5000 francs), Cam^rd prize (4000 
francs). Jdrome Pont! prize (3500 francs) .* pito founded 
by Mme la Marquise de Laplace, Felix Rivot prize (2500 
francs) 


HALLSrS COMET. 

ALTHOUGH our British skies were so unfavourable 
“ for observations of Hailey's comet, the almost 
constafit flow of published resuitz shows that those 
astronomers more fortunately situated in clearer atmo- 
mheres dnd lower latitudes reaped a rich harvest, smne of 
the most striking results are briefly referred to below 
Among the favourably situated observatories, that at 
Jobaanesburg, the Transvaal Government Observatory, 
was one of the most favoured, and appears to have used 
Its opportunities to the fullest posrible extent Brief notes- 
have apwared In Natuu from time to time, but la 
Circular no 4 the results to the end of June are described 
in full, and IBustrated by wraa forty reproductfons of 
and numerous drawings of the nucleus and 


ad OQ Hrioos dates 
The fdiotographs are described by Bdr H. E. Wood, 
who, at the request of Mr Innes, the director, em^oyed 
the xo 4 nch Cooke lens, of 446 inches focal length, to 
idiotograph the comet on ev^ possible occaskm TUa 
instrument it the one presented to the observatory by Mr 
Franklln*AdamB. and has two Anders, one of which is 
mounted on swivels, allowing It to be moved in two 
dlrectfons. this device proved exceedingly useful for getting 
the whole of the comet on the plate when the length of 
die tall exceeded 

On the original photographs the scale is i”*ao mm , 
but in reproducing them this has been slightly reduced, 
and varies, on the nine plates, between 1^2 and 14 2 mm 
per degree 

BetiQBeii Aixil 11 and June 3 the weather conditions- 
were very favourable, except for the gccasional intrusion 
of the moon, and photographs were secured on forty-four 
dates Their general excellence is emphasised b> two 
unmounted, direct prints which accompany the circular, 
thus affording a comparison between original and repro¬ 
duction Seven of the photographs were taken by Mi 
Mitchell, the others hy Mr and Mrs Wood, and Mr. 
Wood descfibea each m detail 
The maximum lengths of the tail shown on the i^oto- 

M s are 17® on May 6 (60 mlnutci’ exposure), 17® 

ly 14 (38 minutes], and iS® on May 30 (lao minutes), 
but In cadi cose fhe image of the tail eridently extended 
beyond the edge of the plate On June 3, however, tao 
minutes' exposure failed to record more than 4® 30' of 
tall* 0 

The majority of the photographs shdw a composite tail 
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in which a number of rays appear to emanate from a 
point Immediately behind the nucleue, while the envelopee 
around the nucleus appear to form a cap over tha tall 
Extraordinary Irrejgularltlea and contortion** are shown on 
the photograph or May ai, which le an exceptional one 
The Arat photograph of the lerlee, taken on April ii, 
showed a fan-ihaped tail o' long after 4 minutes* expo¬ 
sure. This gradually Increased, and on April 19 (37 
minutes) a tall of jr 45' long was depicted, which was 
straight for 4* and then appeared to be blown to the 
south quite suddenly, the remaining part being very faint 
A very confused, intricate, and contorted tail was photo¬ 
graph^ on April SI, one bright streamer, forming the 
northern boundary, bending twice at right angles at about 
45* from the head 

On May 4 the photograph which we here reproduce, 

from one of the 

■ direct prints, was 

taken with 30 
minutes' expo¬ 
sure, and shows 
a tail 15** long to 
the edge of the 
plate At from 
the head the 
breadth was 1^, 
and the tall 
appears to be 
composed of a 
large number of 
overlying shafts 
with a central 
bright streak 
The southern 
edge It slightly 
convex, and 
iihowh a number 
o f delicate 
branches emerg¬ 
ing from it with 
striking regu¬ 
larity, the 
northern edge ix 
quite sunplu 
Later photo- 
graph^i show a 
great number of 
streamersi ten 
rays being visible 
near the nead on 
May ft, but the 
tail was straight, 
no branching of 
the streamprs 
being shown 
Three days later 
the tail was 
bifurcated by a 
dark central 
space, along the 
north edge of 
which there was 

Fic. I —UaQtr*i Comat, May^ 1910 Photo a bright ray, this 
rsphsd SI ths Trsoivssl OWvatory E* division was 
,»<.r.3o.lnui.. accentuated on a 

later photograph 

token on May ii An elongation of the head appeared 
on May IS, when the envelopes about the nucleus 
extended to a distance of i** behind It fhe last photo¬ 
graph before transit was taken on May 16 with 13 minutes* 
exposure, and shows if of tail, which wax a” 5' wide at a 
d1slan^e of 5^ from the nucleus Thp greater brightness 
of the pnvelopps on the southern edge is noticeable to a 
distance of 1° from the nucleus, and the tail appears quite 
simple without rifts or rays 
After the transit, oa May ai, a condensed stellar nucleus 
was ^how» on the photoipaphs, and the envelopes on the 
northern edge were stronger than those on the southern 
But on Ma> a^ the envelops were apparently symmetrical, 
and two iLivi later the nucleus was very bright, and there 
was ncfiVjsible condensation On June 35 the head was 
much broader than the tall, and appeared to granular, 
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xuuettlng a very close cluster of small stars ( tUst Hr. 
Worn suggests, may be a photographic effect. Although 
on several^otograiihs taken In June the hood U described 
M being large, no mention Is mode here of the divloUA 
of the nucleus as recorded by other observers 

The circular also contains a most Interesting f^$um 4 
ot the measured lengths of the tall recorded visually by 
Messrs Innes and ^^^rssell The greatest apparent tagth 
was on May 19, when the tall extended 150^ from the 
assumed position of the head, the greatest Icnmh actually 
seen and measured, with the whole comet ^ble, woe 
loy'*, on May 17 As mentioned In an earlier circular, 
the eastern, or morning, tails were seen at Johannesburg 
three days after the transit of the comet, but Mr Inncs 
believes that a rupture took place before May ift, and 
that the eastern tails seen on May ai were not then con¬ 
nected with the main body of the comet Mr Innes'i 
testimony as to the mognlflcrnce of the comet Is worth 
quoting here He sa>si—** It may be said that It would 
require much imagination to desire a more Impressive and 
brilliant bpectarle than that presented by HalleyVi comet 
on the mornings of May 15, ib, and 17 It was Indeed 
a * Great Comet, * such as the writer had never seen before 
and can hardly expect to see again ** 

No less Interesting are the notes regarding the general* 
visual appearances bi tween January 35 ana July 6, but 
space will not permit mention of more than a few of 
them A secondary nucleus was measured on April 16, 
and wax then 13*, In position angle 483^, from the 
primary, this appearance of a second nucleuf was not 
jMrxistent, but was recorded, on and off, many times 
Iho drawings from the visual observatlonx ore reproduced 
on plates x and xi , and form a valuable record of the 
innumerable changes m the various phenomena attending 
tha comet during the apparition On May 6 the head 
was decidedly }eTlowlsh, an appearance not noted before, 
and the tail apparently Intercepted about half the light 
of the star BD +85°, reducing its relative magnitude 
by oft The nuckus and bright coma were also recorded 
ax decidedly vellow on May la, when the Jetx from the 
nucleus had a most extraordinarily compliroted appear¬ 
ance, which wax aicentuated on the succeeding day (ice 
No. 31-34. •''« ») 

After the transit the visual observations showed a stellar 
nucleus without jetx or royx, which, however, developed 
later The nudeus, too, changed and became multiple, 
and three nuclei were recorded on June 3 Later, the 
separate nucki appear to ,have become diffuse, and on 
June 4 had the appearance of a large, out-of-focus double 
star, distance about 4', almost resolved, the colour was 
sflU yellow By July 6 the head, althou^ much brighter 
in the centre, showed no stellar nucletu 

Father GoeU, of thp Buluwayo Observatory, also con- 
trlbutex some ttotex of visual observations, and gives a 
sketch of the comet’s head as seen on May 13, a peculiar 
feature Is a muih brighter segment of the Inner envelopes 
immediately In front of the nucleus Two faint stars were 
seen through the coma on May 21, and were not appreci¬ 
ably dimmed 

A number of meteorological phenomena were recorded 
^ the observatory staff and by numerous correxpondentx 
Especially Interesting are the lunar-halo phenomena 
depleted on Plate xii, and the note that unusually high 
temperatures were recorded at the observatory during the 
time of the comet's passage 

Mr Innes offers to lend, under suitable conditions, the 
original drawings reproduce on Plates x and xl to any 
ro^nlsed investigator who may require them 

The Utrecht observations of the comet arc recorded by 
Prof* Nljland and van der Bill In No 44^ of the 
Asironomische NachrichUn They give positions from 
December 3, 1909, to May 37, and a number of notes 
dexcrlbiqg the various peculiar phenomena observed They 
aho record the >elk>w and oronge-^Uow colour observed 
early in May, and direct attention to the various shaoes 
and position angles osxumed br the head Tl)e sketches 
made between April 39 and May 6 so nearly resemble, 
In their peculiar forms, those made by Bessell and 
others In 1835, that the present observers suggest 
that the great periodic comet has Ua own tpecbil 
phyuognomy 

The same lournal contains a record of the oboervatlopa 
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Mde ii7 M 1 * Sy at the Algiert Observatory PoMtions 
are Itivwi for the period April 10 to Jul> 10 and the 
vorldm phenomena of the head and the tail are briefly 
deecnbod Obeervatione of Ventt* and the comet at bu^ 

S ated by Prof Blrkeland were made under advirtr con 
ttoita on May % but no special phenomena were re 
marked Similar duplicationi of the nucleus to those n 
corded at Johannesburg were observed on May 3 S ind 
later dates but only a single nucleus was seen on May c 
A notable recrudescence of brightneu apparently took 
place on July 9 as compared with July 5 when a nebu 

losity 1 in diameter and no nucleus were been Refer 

ences to these alternating duplications of the nucleus are 

made in the December (1910) number of the BulUiin dt 

Im Soctdtd a^tronomtquf hranct where MM Milloch m 
Dorrelly and others describe their observation** M 
Jamain finds that the successive appearances are best 
explained by the supposition that the nucleus of the comet 
had a rotatory motion with a period of about ai 5 hours 
In No 4461 of the Ajtronomtsch^ Niuhnehten Dr J 
Mascart reproduces three excellent photographs and three 
drawings of the head taken it his special observing stition 
at leneriflfc during May and April respect vely the com 
plicated structure of the head on April 16 and 18 is espeii 
ally remarkable But Dr Ma*icart deals chieflv with th 


ON IHE ORIGIN Oh SLAIERY AND 
PARASJlISM IN ANTS 

WO interesting papers on the origin of sloverr and 
parasitism in ants by Henri Pi^ron Maftre de Con¬ 
ferences ft 1 Ecole pratique des Hauteb Etudes have 
appeared recently in the Revut gMraU des Setences 
(S^tem^r 15 and 30 1910) and th main points are sum 
marised below The pipers arp conveniently divided Into 
sections and are renders more valuable bv full references 
being given for all the statements nferred to 

f Feualss Foundation op Colonip^ 

(i) >aui*dahon of a New Nest by a Ferldtstd Female — 
After the marriage flight of ants the males and fern ilea 
fall to the ground when thi nialcb die a id those of the 
females whuh escapi the numerous dan^erb to which they 
ire exposed taken refuge in crevices m the ground where 
they lay their eggs ror a month or more the femfle 
appearb to subsist largely by the absorption of the alary 
muscles now no longer required but in some cases as 
in A tta sexdens the female carries w th her a supply of 
the mycelium of in edible fungus on which she and her 
piogeny afterwards subsist The carl ebt hatched workera 
in nests founded by a mngle female share her privatums 
being much smaller than those hatched later In some 
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conditions of observation on a mountain aite^ and strongly 
emphasises the advantages which accrue from the estiblish 
‘knent of an astronomical observatory in a clear atmosph re 
and at a high altitude yet more or less readily access blc 
finally he suggests the necessity for estiblishing in 
important and permanent international observatory on 
Mount Guajara where he was stationed Dr Mascirt 
gives more details and discusses such matters as the 
sodiacal li^t Ac in an article which appears in the 
December (>910) is*ue of the Rivufo dt Asironomta lurin 
(vol Iv t No la p sM 

A note in the Dreeniber (1910) number of the Obsena 
ioty (No 439) sujggests that as the comet his now 
sufficiently emerged from the sun t rays a few more 
observations mai be secured even In European latitude* 
before it ftnalh disappears until August 1985 An 
ephoneris for Greenaich midnight and extending to the 
end of March is given as the declination is aMut iR” 
south those observatories situated in the southern hemi 
sphere wsU enjov better conditions At present the comet 
IS apparently situated in the constellation Corvu* and is 
travelling slowly in a south westerly direction its position 
for Dc^ber 31 1910 Is R A «nh dec « 

18* taf south but after January 11 it will again com 
oneoce to travel northwards 
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(.asea a portion of the eggs arc sairiflced for the nourish 
ment of the female and the newly hatched larvs and are 
also used by A sexdens an a hot bed for the fUn^s 
Some of the species of ants in which nests are foundexT by 
a single female are among the oldest m existence going 
back, almost unchanged to Tertiary times 

Foundation of a Neu Colony tn a Pre existent Nest 
—^remala ants will someumes take up thiir abode and 
rear a fresh colon> in the deserted nests of other speaes, 
or even on more or less fnendh terms establish a 
colony of their own in inhabited nests of other species 
On the other hand ants of the gtnus Solenopsis Ac 
usually form nests in smoll galleries round ind com¬ 
municating with the nests of larger speacs which they 
plunder at will without the larger ants being able to 
pursue them Into their narrow fastnesses 

(3I Foundation of a New Nest uith the Aid of Workers 
of the same Species —The females of some ants are unable 
to form a new qolony without the aid of workers and if 
they fall to the ground near the r own nost or one of th* 
same species they mav return to the nest or may be mined 
by a colony of workers and thus assisted to establish a 
new one ^ 

(4) hounSatwn of a New Colony with the Aid of 
Workers of anoiner Species *-Altnough ants usualK 
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•deitroy thofe of other mcic« which enter their neits, they 
will eometlmee receive fenialeei eipfclally if fertilleed, into 
their oomfnunidee» whether femei^ of their own epecJee 
ere living In the neit or not, and hence mixed neeta of 
two or more cpeaee may originate Many iniUnoea are 
quoted, both among European and American ante, and the 
author eumi up the vanoue alternatlvea ae followe 
<1) keolated woricera may dig a neit for the queen and 
make their dwelling with her, (U) ihe may be received 
Into a neit which naa kwt ita own queen, (ill) ahe may 
be received into a neat poapeaalng a queen, w^m ahe kllla 
and luperaedea, (W) the may be received into a neat where 
a queen livea, whom ihe doea not injure, but who dia- 
apiMara, either making her eacape or Mng killed by the 
workers, (v) aha may be receive Into a neat where the 
former queen remalni, and continuea to perpetuate her 

brood 

Iltuitrationa of these aUernatlves are then given, with 
comments, and the author concludes that the formation of 
new colonies dependa rather on the behaviour of die 

workers than on that of the queen 

(5) Foundatum of a Nev Colony by Conoueift of 

This section relates to cases in which a war- 

Tlke queen enters the nest of another species and drives 
away the adult ants, establishing herhelf as the queen of 
their undeveloped pi^eny Tlwe cases form 
transitions to those In which a queen ib received 
into the nest of another species where the former 
oueen still lives, and both species subsequently 
live together In harmony and perpetuate a fnlxcd 
nest 

If WoEKma PaaraTUATioN or Colonirs 

(i) Psf^fnation by Workert without Alltot — 

In cases where the queef) founds a nest, and is 
afterwards supported only by her own progeny, 
the duties of the workers are Mnerally less defined 
than In bees These duties fall under four cate* 
gorlet —siutriiton, rearing, construction and pro¬ 
tection, add warfare 

(a) PefpetuaHon of a Sett wtih ihe Temporaty 
Aid of Auxtlianet —*In cases whore a female has 
/alien among a nest of a different species, or a 
Mnd of worlcers which have adopted her, and a 
mixed nest is the result, a tenancy seemb to 
persist to carry off nymphs of other species, which 
IB one cause of ant-slavery 

M) Pcr^tMati0fi by Nutrition (fitytmecophily) 

—This relates to the actual parasitism of various 
OMies of ants which Inhabit the nesti of others 
etther as guests or (as in Solenopsis, to which we 
ihave alreuy alluded) as paroaites 

(4) PorpttuaUon by the Permanent Aid of 
Auxihuries —This relates to ant-slavery proper, 
where the mistresses are more or less completely 
dependent on their slaves for their very existence 

(5) Ptrpetumtton in the Complete Absence of the 
Workert of a Spedet —The strangest cases of all 
are perhaps those of certain species of ants which 
are only male and female, and which live 
paraiitically in the nests of others Somelimei 
when such a workerleas queen introduces heneU 
into a strange nest the workers kill their own 
^ueen Instead of the intruder, in which case tl^ 
colony is Inevitably devoted to destruction by the 
Unpossibitlty of any further productUm of 
workers 

In his second paper If Plfron reviews and 
kcomments on the views of Darwin, Wasmann, 

Wheeler, Emery, and Santschl on the various 
prablems conne^ed with ant-llfe He regards 
Formica fusea as an ODoestral form of the genus 
Formica, It being undlstlnMlshable from F fieri 
Yound In Baltic amber, and having thrown off a 
series of cloecfy related forma In most parts of the awtd. 
This anbsHbws thb prlmUilfe stage In which the new nest 
la. formed by the femak only Thence we pass on to 
H^fs/a, of which the female can only found her nest 
wRh the^A^ff of workers of her own w another species, 
and fRHmmnce to the stages of slaiAry andsparasitism 
Then M Pidron discusses the general problem of the 
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origin of slavery and parasitism 
of progressive stages iMlng to these corloui 
explanatMM of the different conduct of the fi 
problem of the rise of slavery and psrasitiam 
neuters, and the origin of aid and tolaraiioe towards la- 
truders of other speeJes His final conchtsion sesma to ba 
that in proportion as evolution leads further and further 
from a imnutlve state, Insects, ilka men, be co me more and 
more d^ndent on each other Among ants, those wldt 
the elmplest and most primitive habiti ora the most 
abundant, while os they become slave-liolders, and later 
on parasites, their colonies and Indifldualt bmmo rarer 
and rarer It is evident that when u]cra<lvfUsatlon 
degenerates into slavery and parasitism It is neither good 
for man nor ant 


TEMPERATURE CHANCfES AND SOLAR 
ACTIVITY 

pROF F H BIGELOW (Amrrfean /eanial of Scientey 


it$) Has been discuesing 
nuaf temperature of the 


^ vdL XXX , August, 1910, p 
the variations of the mean annual 
United Stotes of America and their relation to the changes 
of solar activity as shown by the frequency of sua-apots 
and prominences 



To arrive at a omrect eatimato of the mean tonpera- 
ture of the Slates and the departure from the mean for 
thlrtvHhree years, monthly mapr showing the departurto 
of about 100 stations ware prepared, gm links of equal 
departurss drawn The product of the area under one dgn 
and the departure givee a ** temperaturs volume ** Tie 
difference between the negative ara positive ** tmperalim 
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** guwi the meteure 0/ fbe departure of tht whole 
tffn tbs thirty-three^year mean The lum of the 
cero vdbnei (re^rd^ of sign) U given u the amplitude 
at Che departures during tbs month Annual mean 
dapnrture numbers and annual mean amplitude numbcri 
were obtained and plotted as curves and compared with 
eurvss of aolor prominences and sun spots and the mean 
hmiaontal magnetic force (see figure) (The two tempera 
ture curves are inverted) 

Pn^ Bigelow sa>8 * The synchronisin m the long 
period between the two solar curves and the three t rrei 
trial curves cannot be questioned that for the ma^^nttic 
field being direct and th^ for the temperature svstem of 
the United States being Inverse The B>nihronism 

between the curves 01 short period is not so pro 
nounced as for the long period and Prof Bigelow 

poults out that this may well be due to inherent imperf i 
tions in the solar and magnetic observations 

Arguing that an increase of solar action produces an 
increaae of temperature in the tropiLS but a relative dt 
crease m the temperate sones because of the mcreosed 
flow of cold air from the poles to the equatorial reyons 
Prof Bigelow produces this set of curves aa evidence ihd 
points out tfiat the succession of minor crests is about 
three years this being the three year period which he 
first described in iSqa 

It is unfortunate tnat this investigation has been kept 
to the limits of the United States It does not ibsolutelv 
follow that the case is proved for (he whole temperate 
cone Prof Bigelow remarks that there is a t nden v 
for temperature to oscillate about a sort of nodal line on 
the Eastern Edge of the Rocky Mountain Plateau and 
one sronders what would have b«^ the effect on the curv s 
had the plateau ociupied the greater instead of the le^b 
part of the Ststeb M 


LONDON COVNIY COUNCIl CONFFRE^CE 
OF TEACHERS 

*THE meetingb held at Birkbeck College on January s 
* 6 and 7 were no ku important than those of the 

twelve preceding years Indeed the general stand ird of 
papers read was mgher fhe aucbences ranged from 500 
to 800 and they showed a better appreciation of unproved 
prlncqvlei and methods than was evident say sev n \pars 
ago In the case of the earher oonferenM there was 
undoubtedly a tendency for the bstenera to la^ This 
method of teaching is all very well—Ideal perhapf—but 
impossible under the conditions In my school By his 
organisation of these conferences Dr Kimmins has 
brought home to those who have attended them the fact 
that work of the finest qualitv is actually done und r 
conditions which appear or even are the most adverse 
Not oqce but fifty times have these meetings demon 
stratfd that the possibility of working on improved 1 nts 
deMods on the inspiration of the teacher 
Recognition of the dominant ififluence of the test her n 
the prmce as distinct from the administration of oduca 
tion» was made by the chairman of the London Countv 
Council Education Commlttae Mr E A H Jay who 
ided at the opening session and Mrs Bryant s plea 
specialisation derivet much of its weight from this 
itioii 

most largely attended nmting was that opened by 
Mr George Alexander^ who urged m value of dramatiia 
tion and of good elocution by the children It was clear 
that be was preaching to the converted The discussion 
00 * Memory was of mtemt as it brought out in a 
remarkable wav the utility to thb teacher of recent work 
in eap eriroental psychology notwlthsuiiding the fact that 
the professiOfTal psycholo 0 sta regard such application of 
their work as premature The application of scientific 
method to education means that teaching will be brought 
more aod man into harraony with an Increasingly trust 
worthy psychology Further it means that the teach 
liig of mstory will be more sclenbAc (as exemplified 
m the masterly paper read by Mr B lewis) and the 
toachtag of science mors historical and humanutic It 
wU BMan a new educational era 
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Mrs Bryant headmistress of tiia North Londoia 
Collegiate School, opened the ducuttion on tlus subject 
with a paper advocating a certain degree of speaalisatum 
on the part of every teacher of a staff She assumed that 
it was more normal for teacherk to qieciahse thiui not» 
and that there was soimthing artifiLial m a school wfaero 
every teacher taught everything In a condition of (res' 
growth schools developed from a minimum of speciallsa^ 
non in the subjects taken by each teacher towardk a state 
tn which nearl^ all progress ve teachers specialised more’ 
or kks Specialisation did not mean limitation entirely 
to one subject still less did it mean one teacher one- 
subject all the teacher s life There were persons who- 
taught mathematlcki only or classics only or snence only 
for ail their life s career 1 hese were speualists in a 
special sense but these subjects were not only large in 
extent but multiple in the nature of the subject nutter 
they comprised Ihere was however a specmlisauoa 
open to the humblest holder of a pass degree or a 
teacher s certificate bor all sorts of reasons teachers 
have the ability and an impulse to specialise—and to vary 
their speciality To learn a new thing and then have an 
audience to talk to and moke tilk about it—this is the- 
of the teacher who m (not merely woj) a student also 
Moreover the learmrs share the joy and are stimulated' 
thereby Again the move may (ome from a senhe that 
there it a need for a certain kind of knowledge in the 
school cumeuium \Vc w this just now in tho case of 
teachers who believe that Scripture should be taught with 
more intelbgence and siholarship Ihe practical motive 
sets going the movement towards patient study .ind 
presently wa have enthusiastic learners who are also 
effective teachers The modern head of a school could 

organise the work so that each teacher took a larger 
^hare In the work she was bevt fitted to teach bo that 
without ona dikmissal or resignation the advantagrs of 
limited speaalisation could be secured These advantageSi 
were grem —(1) the scholarship of the teaihing staff was 
raised and tbmwith that of the learners ideas were more- 
accurate inquiry more thorough interest mors real, 
curiosity more lively and fresh (s) the teacher became 
a student and to littk children the reality of this made- 
all the difference Ihe teacher is always finding 

some new problem and solving it just at the bad adminis¬ 
trator is always tr)ing beforehand to settle how every 
thing IS to be done It was well that variety of personal 
influence should be brought to bear upon the child more¬ 
over the sense of belonging not to the class mereJv but 
, to the larger whole of the school is quickened when the 
child has real acquaintance with manv members of the 
Staff 

Mr Frank Bulky gav a clear actount of the simple 
arringements made n the John Ruskin School whereby 
the main advantages of specialisation are being secured in 
an elementary school Dr Borland urged that assistant 
teachers should be encouraged to specialise in music and 
that one or more of such kpenalists sbould be included 
in every staff 

Vemory 

Prof J Adams presided over the second session whicfr 
was devoted to the psychology of memory and the in¬ 
fluence which our knowledge of this subject should have 
upon teaching fhe chairman introduced the subject with 
an indication of its difficulty and importance Dr C 
Spearman spoke on Tho Relation of m Memory to the 
Will JTie paper poinUd out the remarkable contrast 
between the present cultivation of Ihe btudy of memory 
by psychology and its neglect by education This was 
attrfbated to an unfortunate want of touch between educa- 
tioa and p^nchology orioing largely from the defective- 
character iA most psychological text books As a reti It 
educahonista have generally faded to recognise that 
msmoiy taken m its largest significance embraces more 
or less exhaustively all the mental processes whatever of 
intellect, and eyen of will There are indeed most 

important differences between ts higher and its lower 
manifestations seeing that some per^s excelled in the 
I one and some in the latter Our present exaggerated 
I examinahoft systerg is in fact chiefl) disastrous owing 
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to iti predominant cultivation of the lower kindi and to 
It* iihowerintf iti rewardi and honourt upon the puplli 
endowed with theM But, on the other hand, thete are 
also most important refembUncei between the two Idndii, 
the fundamental lawt of mind have the sante form in both 
eaflea, and the itudy of the simpler and more accessible 
kind seems an indispensable preliminai^ to obtaininf{ any 
really scientific and effective grasp of the higher ones 
Various Instances were given to illustrate the light shed 
in this manner on many of the nuMt difficult problems In 
the education of the will, suih as the encouragement of 
good Impulses and the repression of bad ones, the f illacles 
were exposed which underlie the present harmful emphasis 
laid on game contests between scnools, and the pernicious 
exBggrr'ttion of examinations 

The teaching of Geography 

Mr B C Wallis gave an account of the Ave years* 
course adopted In the County Secondary School, Holloway 
I'he first stage dealt with the globe as a m^el of the 
earth, and was mainly observational and descriptive The 
second stage occupied three >enrs, and was largely 
heuristic in character, involving (quantitative work relating 
to the world, the North Atlantic shore lands, and the 
British Isles In the third stage an attempt was made 
to apply methods of Investigation used In the previous 
stage to tho original outhoritles, chiefly Government 
publications 

Mr r J Rose denit with ** Oppn-nir Teaching of Geo¬ 
graphy,'* nnd thi Jinondal difficulties In the poorpf dis¬ 
tricts received attention Mr C J Falrgriive discussed 
the problem of the Ideal room for Indcxir teaihing of the 
subject, a problem which certainly needs more attention 
than it has receivcK] hitherto Mr Alford Smith opened 
a useful discussion, and it appears that the revolution m 
the treatment of geography which has already been n( 4 X>m« 
pushed in most secondary schools is making headway In 
elementary schools, in spite of defective maps and atlases 
A great amount of energy, ingcnultv, nnd knowledge is 
being shown b\ tlu most progressive teachers of all classes 
of schools in the construction of home-made apparatus of 
a teaching power for surpassing the products of the trade 

Educational ExperimenU in Schools 

Mr B I^wls described the combined scheme of history 
and geography adopted at the Old Custlc Street School 
Comparra with the sciences, history was apparently 
amo^hous, and clear ideas were best obtained by focussing 
many converging lines of association on events of world¬ 
wide import He adopted the chronological method, the 
concentric method fall^ to emphasise growth and develop¬ 
ment He contrasted present with past, and thus tri^ 
to cultivate histoncal feeling The physical geography of 
Britain was studied with special reference to the Saxon 
invasion, that of each European country was associated 
with that period of Its history when it most closely in¬ 
fluenced England For similar reasons the geography of 
America nnci India was treated in connectl^ with the 
events of the eighteenth century, that of the China Seas 
studied when the Russo-Jupaneso war was the historical 
^plc, vu at the end of tW course At the same time 
ff^gf'Bpby Britain and Europe was distributed over 
all the standards, as appeared from the details given of 
one section of the course The manner in which the 
scheme was worked out led tho chairman. Sir Alfred 
Keogh, to declare that It was the finest piece of sho^ 
historical description V^er delivered The Rector of the 
Imperial College also warmly endorsed the pies, put for- 
waixi in a paper by Mr A G Gawler, for Individual 
work even In large classes Mr Gawler's opinion is that 
In teaching the path of individuality Is the path of least 
resistance, and the boy who journeyed along it lifted him¬ 
self tb a higher plane In the concluding meeting papers 
ware read on “Number Teaching,’* ** Stencilling,*' and 
“ Animals 4 n Infant Schoob '* Prof M J M Hill pre¬ 
sided, and dwelt upon tho association of the University 
of London with the County Council In promoting educa- 
tlttnal efficiency 

% . , G F D 
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THE MAKING OF A DARWIN.^ 

T MAY take my text from a recent remark ol^Hedi^ C 
^ Fairfield Osborn, to the effect that a Darwin could 
not be produced In the American university of bMlay 
This raises a number of (juestlons, some of them un¬ 
answerable, but all of them worthy of the attention of 
scientific men interested in the continuance of a race of 
investigators ^ 

As a storting point we may quote Prof Osborn's words 
In full — 

“ If * the poet is born, not made,^ the man of science is 
surely both born and madp Rare as was Darwin's 
genius. It was not more rare than the wonderful fucccssioa 
of outward events which shaped his life It was true In 
1S17, as to^ay, that few teachers teach and few educators 

educate It is true that those were the dull days of 

classical and mathematical drill Yet look at the roster 
of Cambridge and see the men It produced Prom 

Darwin's regular college work he may nave gained but 
little, yet he was all the white enjoying an exceptional 

training Step by step he was made a strong man by a 

mental guidance which Is without parallel, by the precepts 
and example of his father, for whom he held the greatest 
reverence, by his reading the poetry of Shakspere, 

Wordsworth, Coleridge and Milton, and the scientific 
prose of Paley, Hersrhel and Humboldt, by the subtle 
scholarly influences of old Cambridge, by the scientific 

InspiratlonB and adviie of Henslow^ bv the masterful* 
inductive Influence of the geologist Lveil, and by the 

great nature panorama of the voyage of the Beagle 

** The college mates of Darwin saw more trulv than he 
himself whut the old University was doing for him 
Prof Poulton, of Oxford, believes that the kind of life 
which so faxoured Darwin's mind has largely disappeared 
In English universitiis, (.spetiully under the sharp system 
of competitive examinations \et this is still more trulv 
the otmosphere of old Cambridge to-day than of any of 
our American institutions It would be nn Interesting 
subject to debate whether we could nurture such a man, 
whether Darwin, were he entered at a Columbia, a 
Harvard, or a Princeton, could develop mentally, as 
Charles Darwin did at Cambridge in ifiiy I believe that 
conditions for the favourable nurture of such a mind are 
not with us Ihev arc repose, time for continuous 
thought, respect for the man of brains and of individuality, 
and of such peculiar tastes as Darwin displayed In hts 
avidity for collecting beetles, freedom from mental con¬ 
vention, general svmpalhy for nature, and, above all, order 
in the world of Ideas If tho genial mind cannot And 
the kindred mind, it cannot develop Many American 
sctuxil and college men are laughed out of the flnest 
promptings of their natures In diort, 1 believe our 
intell^tual environment would be distinctly against a 
young Darwin of to-da\ ** 

These words of Osborn hint at certain weaknesses in 
our American educational system to which I shall refer 
later on Meanwhile, I do not think that it Is the whole 
truth or wholly the truth If a Darwin were to be 
“ laughed out “ of his career, the event would have 
occurred in tho English secondary school, where he was, 
In fact, nicknamed “ Gas ** on account of his interest In 
chemistry, and it is certainly not true that In the oM 
Cambridge or the new Cambridge there Is as high a 
valuation of unexpected onglnality as the ■upposltitious 
young Darwin would find to^y in America 

I think that the elements which make up a Darwin 
can be reduced to three, whereof the first far overtops 
the others, the heredity of great genius being far more 
rare than one would infer from Osborn's words, and far 
more difficult to mar or discourage 

What, then, are the elements that we unite to make a 
great Investigator, not of Darwin's class, let us say, for 
3iat comes only with many centuriest^ but a naturaHst not 
unworthy to come In as a footnote to a page on 
Darwinism? The fundamental elements, as I take it, are 
these three Amt, the original material, to which we may 
look to heredity alone, second, meeting nature at first 

1 pT SsIdsnrial eddiws f*c1tvn«d Ve^bre »iw Amsrlcu AsscnUlUiii fnr iIhi 
Adveaetwem of Scisnes, Ulaoupotk, Dtecnb r t;, 1910. by t> David 
ffuur Jofdss. ^ 
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aiid meatlng her earty and p«riljtently, third, the 
peraohal inaplratlon and rnthuelhun derived from soitre 
Mat t yh c f * In Darwin’e caee the raw material wan of 
uie hi^aac order, the beet which amphlmiaU ever put 
togetlwr ThU material no univerelty could spoil, though 
Cambridge and Edinburgh confeisemy tried thrir best 
Beetles, racehorses, flowers and trees, contact wjth nature 
—these kept up an enthusiasm promoted rather than 
checked by the hopeless dreariness of his univerkiiy 
exercises These gave the second element, and the thud 
came from the privilege of the >oung Darwin to be “ the 
man who walked with tlennlow,^' and later with Sedgwick 
also 

fn the American universltlen, heredity plays her part, 
her llmltatlonn, whatever thev may be, are racial, and our 
stock is good Nature U close at hand, closer than In 
the OM world, and whosoever Is really filled with zeal 
to know her has not far to go Agassi/ remained In 
America because In America he was mearer to hih studies 
than he could be in Europe Here “ nature was rich, 
while tools and workmen were few and traditions non* *’ 
All this our American universities offer in abundanip Ihc 
final question Is, then, that of personality, and the ques¬ 
tion I would raise is whether, in accumulating tools und 
traditions even us in Furope, we are not failing in this 
regard Arc we not losing sight of the man, of the thing, 
atwve all others, which goes to the shaping of a greii 
naturalist or a great scholar in any field? We miy say 
that the mathinor\ of our universities is developed, not 
for the shaping of a Darwin, but for the moulding of virv 
commonplace modi Is But so It Is everywhere Fiulsen 
A*ould never conceive that any of the great scholars of 
^^g)/1nd should be professors in an English universal 
The work of the university, with Its gowns and hoods, 
Its convocations and degrees, lU taking serlouslv the State- 
governed Church and the hereditary arlstocruci, seem so 
alien to the tih of the great scholar that one cannoi lon- 
i«ve his taking port in them Yet great schohrs hue 
done Just this They have developed In just this irmo 
sphere, drinking from the real fountains of learning hidden 
within the umvtrsit\, and not from the drippings of Ihi 
gargoyles with which modifcvalUm has adorned its 
exterior 

In like fashion we could not conceive of the voung 
Darwin, In a claw-hammer coat, in the afternoon defend¬ 
ing his one major and two minors with a thesis which 
no one will ever read, on a topic leading up a blind 
alley, as a doctor in any German universfiy But even 
this, or much worse or more Incongruous, might happen 
to A Darwin or a Huxley, or a Lyell or a Gray, or a 
Helmholtz, an \gassiz or a Gegenbaur, were such lo 
grow up Into the universities of to-day Externals count 
for little, and nil these things are external The man, thi 
teacher, and the rontnet with nature—these are I he onlv 
realities The beginning Is In the man, his abllllv, his 
•* fanaticism for veracity,*’ nnd his persistence In the 
work The university cannot make the man It (onnot 
wholly shut him away from objective truth, even If Ir 
tries desperately to do so, and Its principal Influence is 
found In the degree to which Its grants the inspiration of 
personality 

The reading of good books cannot be regarded as an 
element peculiar to any sort of university training A 
good mind seeks good books and flnds them Shakespeare, 
Coleridge, and I-yell were Just as accessible to me or to 
\ou as they were to Darwin They are just as accessible 
to anybody anywhere Time to read them is not even 
essential One secret of greatness Is to find time for 
everything In proportion to Its worth to us A further 
advantage l» ours In this generation We ha\e the 

Origin of Species '* and the whole array of fructifying 
literature arising from this virile stem 

The only possible element In which the American 
unlverrity could fail Is that of the Influence of personality 
Can It be that this Influence Is waning? Do our men no 
longer '* walk with Henslow," as once they walked with 
Gray and Silllman and Agassiz? 

Do our men go to the unlversltv for the school's sake 
and not for the men who are in It? Is It true that as 
our universities grow In numbers and wealth, their force 
u personal centres or builders of schools of tfmught are 
dscHnlng? To some extent this U certainly true Once. 
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when a young naturalist went In search b( training and 
Inspiration, he went to Agub^li Ho did not go to 
Harvard. He scarcely thought of Harvard In this con¬ 
nection Agaasls was the university, not Harvard Tho 
botanist went to Gray He did not go to Harvard* 
Later the chemist went to RiMtibcn, the physiok^lst to 
Mardn, the anatomist to Mall, the morphologist to Brooks 
That these four men happened to be together at Johns 
Hopkins was only an incident The student went out to 
fina the man, and be would have followed this man around 
the world If he had changed from one to another institu¬ 
tion 

1 saw the other day a paper of an Irate German 
morphologUt who, In attacking a lertaln idea as to the 
origin of Ashes' arms jnd ours, denounced " die ganse 
Gegenbaunsche Schulc" who followed (legenbaur in his 
interpretation of this problem Never mind the contention 
’ The point Is that there is A Gegenbaur school of 
morphology This school was not the university, but 
liegenbaur himself We ought to have more such schools 
In America, sdiools of advanced thinkers gathered around 
a man they love, and from whose methods and enthusiasm 
the young men go away to be crnties of like enthusiasm 
for others I briieve that our system of university fellow- 
ships is a powerful agenev In bnMking up this condition 
If, by chance, it wen possible for us to produce a Durwin, 
the raw material furnished, it would be a difficult task 
if a fellowship of 500 dollars has dr iwn him to the laboro- 
tory of some le^iser plodder, preventing him for ever from 
b«Ing ** the man that walk^ with Henslow ** 

The fellowship system keeps our graduate courMs 
running regardless of whether incse courses have anvthing 
to give bo long as our fellows ire hired to take degrees, 
then sent out to starve as Instructors, so long shall we 
find our output unworthy of our apparent advantages, and 
in our sober moments shall say with Osborn, we do not 
see how an American university could produce a Darwin 
At the same time, professors in universities In other lands 
will odmlt that the machinery for mediocrity offers little 
promise to the great Jacques 1 oeb UlU the story of a 
young man who applied through him for a fellowship In 
physiology at Chicago His admiration for Loeb's 
wonderfiu genius as an experimenter and as an original 
worker on the borderland of life and matter led him to 
wish to work with I.oeb above all other things Loeb 
wrote bock that he had resigned his rhair In the University 
of Chicago to go to the University of California Then, 
said the candidate, will you kindly turn over my appli¬ 
cation for a fellowship' to your successor at the University 
of Chicago?” This single caw U typical of the attitude 
Into which our fellowship system, as It is now adminis¬ 
tered, throws the young digs who arise in our various 
colleges The embiyo professor ask* for his training, not 
for the man of genius who will make him over aftir Ms 
kind, but for the university which will pay his expenses 
while he goe* on to qualify for an instructor's position By 
this and other means we are filling the ranks of our teach¬ 
ing force, not with enthusiasts either for teaching or for 
research, but with docile, fnechanical men, who do their 
work fairly, but with few touches of the individuality 
without which no Darwins nor Darwinolds can ever be 
produced It Is a proverb at Harvard, I am told, that 
** the worm will turn, and he turn* into a graduate 
etudent ” 

Thlrty*«evrn years ago It was my fortune as a beginner 
In science to attend the meeting of this association at 
Dubuque The very contact with men of science which 
this meeting gave was a wealth of inspiratliin To hear 
theae men speak, to touch their hands, to me^t them on 
the street, to ride with them to the foesil-bcnnng rock* 
or the flosver-carpeted pralne, for the moment, at least, to 
be counted of their number, all these meant wonderful 
things 

Of these men, let me speak onmanh of the student* 
of natural history, for then, and even yet, I know little 
of anything else They svere naturalists ” of the Old 
School,” thete srorkers of the early 'seventies Louis 
Agassiz, dean of them all, was not at Dubuque, but I 
came to know him very soon after There was Asa Gray 
1 heard at Dubuque some Harvard man mv, ” There goes 
Asa Grav If he sav black was whitd, 1 should 

see It looking sriiltlsh.” Thera wm Shaler, the many- 


tided, every tpSm eihogvther duumung, end Spencer F 
Beird# the father of codpertUve ectence, the taence at 
the Capitol at WaahingtDii There vaa Fred PutnaiBt 
the ever-present veteran, a veteran even in htf voodu 
There waa Joe Lo Conte, wer clear-headed and ever 
lovaUe Thm was Newberry and Levlie and Onll and 
\llen and Swallow and Leidy and Cah^ and Marah and 
Coufflk Wilder with hia shark braini, and Scudder with 
hit butter&ea, and I know not what others, the great 
names of thii^ yean agoi, namei which we honour 
day , 

These men of the OM School were lovers of natnrap 
7 hey knew nature at a whole rather than a« a fragment 
or a succession of fragments Ihey were not made m 
Germany or anywhere else, and their work was done 
because they loved It, because the impulse within would 
not let them do otherwise than work, and their training, 
partly their own, partly reapoasible to their aouroe of 
in^nration, was made to At their own purposes If these 
men wtnt to Germany, at many of them did it was for 
inspmitKm, not for direction, not to sit through lectures, 
pot to dig in some far^ corner of knowledge not to 
stand through a doctor’s examination in a drets cost with 
a mam and two minors, not to be enoourag|^ magaa 
cum i Qu i i to undertake a scientific career The career 
was Saed by heredity and early environment Nothing 
iould head them off, and they toi^ orders from no one as 
to what they Miould do or what they should reach as 
conUuaioas They did not work for a career—many of 
them found none^—but for the love of work They were 
filled with a rampant, exuberant indivkhiality which took 
them wherever tb^ pleaaed to go They followed no set 
fasfaKMis in biology buch methods as they had were 
their own, wrought out by their own strength They were 
dependent neither on Itbrancs nor equipment, though they 
struggled for both Not facilities for work, but endeavour 
to work if need be without facilities gave them strength, 
and their strength was as the strength of ten 

For this reason each typical man of this ^ort had 
Darwin waUctng with hhn Ha became the centre of a 
school of natural history, a railing point for younger 
men who souiAt from him, not nu methods or his con- 
s, hut ms ml his enthusiasm his “ fanatmsm 



men who sou|At from him, not hu methods or his con- 
ctusMMM, hut ms ml his enthusiasm his “ fanatmsm 
far Ttractiy,'* hw love for nature, using that hackneyed 
phrase m the sense in which men spoke it when the 

p h r a se was mw 

STudenU of Agassix, notably Scudder Lyman, Shaler, 
and Wilder have told us what all ^ta meant where the 
bsst friend that ever student had ' was their living and 
movum teacher Ihe friendship implied lo this, his 
warthM epitaph rested, not on material air, but on 
n e oa g iUtion of ' the hunger and thirst that only the desti¬ 
tute student knows," the craving to know what really w, 
which outranks all other human cravings. 

Marcou tells us the story of ths wonderful work done 
m ths little college of NeuchAtel without money matenals 
or prestige, investigating writing, pnnting, engraving, 
pubUimg. all in one busy hive at a thousand dollars a 
ysoe wbm the greatest of teachers had youth enthusiasm, 
love of nature and love of man os ms chief or oofy 
equipment This story was repeated, with vanahons, at 
Caanbrtdge and with other vanatums by Agassii's dis- 
apits throughout the length and breadth of America 
1 heard Agassu say once, * I lived for four vears In 
Aluokh under Dv DdlUnger s roof and my scientific 
trakdng gpes back to him and to him alone " Later, in 
Aaaenca, he dedicated Ms contribution to the memory 
of Igoatins DUhf^, who Arst taught me to trace the 
dsvejoameiu of anmnals " 

’Hilsjflliyteats the toought of the hereditv in science so 
■naMtSBSiiMctaruttc of Ae Old School From DttUinRor, 
WM dcteemM fiom Aumk, allof thenahirabtti 
01 the Old School ot (o< 4 ay all the teachen and inveiti- 
gatora who have nadiatl tba aisty-year mark, or are mn 
«• reach It Theee aad*, frocn Joeeph Le Conte aad 
David,A-Wellt, of hit Irvt Olaai, throui^ Shaler, Wilder, 
Filjaa m , Alexander Agaefia. Rartt Baird Wakott, Whit- 
, mS Brookf, Snow, Lyman, Clark, Wllbaai Jamee, 
I USp^Fewitaa Garmaak down to Minot aiM myKlf, the 
to JWWeat of the hrt, ae I renaeober— Minot vtocraUe 
alnaVi aeeerding to tho Boston Praia 
k M tharactenatw of the men of the Old School that 
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they farmed seboob, that they Weto eentrm of 
to the Ake-flunded vdierevef uiese mt^ bta 
no lelfasrahlps la those days wberrty bm afa 
work under men they do not cars for and id 
which lead, not to the truth they love, but lo a degfaa aM 
a career We i^ak sometiines of the Agosu adtool fA 
naturalistp, the Gray school of botanists, aa In Ganaonys 
"die game Gegenbaurische hchule" of anatomy, " dfa 
HaeckeUche Schule " of biology These may be terms of 
praise or of opprobium, acooraing to the degree of ooeV 
sympathy with that school and its purpoms 

lo belong to a school ui this sense ii to share tho 
inspiration of its leaifer The Gray school of bo t snl st a 
no longer place the buttercup or the virgin’s bower at the 
head of the list of planto os a typical Aover Gray did 
this but this is not an essential in honouring Gray They 
be(^n at the bottom, Darwin fashion, and the honour of 
the end of the list is given to the specialised asters and 
mints, or the still wider wandenng orchids, the mott 
eccentric, the most remotely modifM, no kinger to tba 
typi^, the conventionslly wmple In this there is a toot 
assumption that Gray would nave done the same had he 
posaeassd the knowledge which ta now the o onwn on 
property of his students Probably he would hut that 
matters nothing, for each <me follows his own indiildu^ 
ali^ 

The characteristic of the Agoaafa achool was the early 
and utter discarding of the elaborate soofagical philosophy 
which the master had built up Ihe achool went over 
bodily to the side of Darwin, not because Darwin had 
convinced thm by his arguments, but because their own 
work, in whetever field, led them to the same oonclusioni 
No one who studied species in detail could look an animat 
in th^ face and believe m the theory of special creation 
Tile same lesson came up from every hand, and we sboukT 
not have been true to the doctrines of the master if we 
had refused faith to our own experience ^hen the 
Museum of Comparative Zoology was finished Hoecket 
is reported to have said perhaps tn envy, peftiaps in jest,, 
that "the output of any scientific estabushment is in 
inverse ratio to the completeiiess of its equipment *' Inp 
other words the more men have to do with the less they 
would do 

Statistics show that in this paradox there is at least a 
gram of truth, and this gram of truth stands at the baaa 
of my own misgivings With the scantiest of equipment 
much of our greatest work has been done It Is said that 
losq^ Leidye array of microscopes and kmves cost not 
lass than a hundred dollars The * Poissons Foesilcs 
was written when its author lived from hand to mouth in 
the Latin Quarter of Paris, copying "on the badu of 
okl fetters and on odd scraps of paper the books he 
needed but which he could not buy " Since Haedfief 
said the words 1 have quoted, if he ever said them facili¬ 
ties for bjdogical work have multlplted a thousand-fold 
Every German university, Jena witti the rest and mosl 
Amemn universities as well, have a far greater equiv 
ment than the Museum of Comparative Anatomy had 
forty years ago Victor Meyer is reportsd to have said 
that m equipment of every chemicu Uboratory should 
be burned once in ten years This is necessary that the 
chemical investigator should be a free man not hampered 
by his outgrown efiviromnent In like vein, Elgenmann 
has said that when an Inve^ator dies all his materia! 
should be burned with him Tneae should be his creatton, 
and be diould create nothing which ha cannot use Tbeie 
could be useful to none other except as materval far the 
history of science Therefore, too much may be wane 
than too little The struggle for the necessary Is often 
the making of the investigator If he gets what he wonts 
without a struggle be may not know what to do with it 

• But facilities do not create T)ie men who have 
howourad their universities osre vtfv httfe to thv farlli* 
tfas their universittes have offered* nwm Men are born, 
not made They are itrengthenad by endeavour, not fay 
fattfltiea Faciks deweasas It la eaqy to attda in tha 
diractloA of least resfetanoe That dfeectren is not 
upward It IS ea^ to bt swampad by matanol lor werk, 
or by the multiplicity of caree, or by the multiflicatien of 
op p artunrties I may be pardoned far another pmenaT 
amiafaa 1 have spent the best portfaa of my Ufa bi tlto 
•arriceoof ecienee, but for the most part not In dfreat 
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I have triad to/ xToAer* to opportunities 1 
ao«t 4 |ipt UM myeelf I oaso been glad to do this, because 
^,lhat wbkb 1 might have done haa been far nnre than 
baSaabed bv the help 1 have been able to give to others 

it is not cl^ that this greater help has led to 
greater achlovement I cannot find that the output bears 
any direct relation to the means for producing It Ihr 
man who Is' bom to seal for experiment or observation 
oannot be put doi^n He is always at It. Somewhere or 
sonishow he will come to his own No man ever adds 
mbeh to the sum of human knowledge because tho road 
If made easy for him Leisure, salaij, libraries, 
apparatus, problems, appreciation, none of these will 
nuke an Investigator out of a man who Is willing to be 
anythlog eln There Is human nature among ticientlflc 
men, and human nature la prone to follow the lines of 
Iwt yesltfance It talen ori^nallty, enthusiasm, abound- 
Ing life, to turn any man fim what is easily known to 
tlut which is knowable only through the sweat of the 
Intellect Of all the men I have tned to tram in biology, 
those five 1 regard as ablest because their contributions to 
science have l^n greatest, were brought up out of doors 
or witfaliv bare walls in which books, specimens, and equip¬ 
ment were furnished from the scant salary A struggling 
teacher, a very young teacher at that, at i8oo dollars pet 
year, and lo per cent of this for a biological library. Is 
not a condition to attract advanced students to-da>, but, 
so far as my own experience bus gone, I have never 
known stronger students than those who came to me to 
be trained under these pinching conditions 
To^y the conditions are adjusted to the promotion of 
the dodle student rather than the man of onginal force 
He goes, not to the man, but to the university He finds 
seoric in biology no longer a bit of green sod under the 
blue sky shut off by conventional and ugly hedges, and 
therefore to be acquired at any cost It Is a park, open 
on every side to anybody Or, dropping the poor meta¬ 
phor, he finds Jt^is favourite work not a single hord* 
won opportunity In a mass of required language and 

mathematics He finds the university like a great hotel 

with a menu ao vaned that he Is lost In the abundance 
Hit favourite soology or botany Is not taught by a man 
It Is divided Into a dosen branches, each tai^ht by an 
Instructor who la a cogwheel in the machine Tbe master 
under whom he would seek Inspiration Is busv with the 

planning of additional cogwheels or the oiling of the 

machine^ Or, more often, there is no master teacher 
at all The.machinecy is there and at his hand He has 
but to touch the button and he has alcohol, formal. 
Xylol, or Canada baham--^hatever ho needs for his pre¬ 
sent work Every usable drug and every usable instru¬ 
ment is on tap, all we need, degrees and bH, are made 
for us in Germany Another button will bring him all 
the books of sll the ages, all tho records of past experi¬ 
ence, carrying knowled^ far ahead of his present require¬ 
ments, usually beyond his possible acquirements The 
touch of personality, the dash of heredity, is lost 
Worse than all this, for the student who is worth while 
will orient himself even among the most elaborate appli¬ 
ances and the most varied concourse of elective, U the 
fact that he Is set to acquire training without enthusiasm 
Sooner or later he receives a fellowship In some inhtltu- 
tlon which Is not the one to which he wishes to go. 
'Virtually, he finds himself hired to work in some par- 
ticular place not under man, of all men, he has chosen 
to know He is given some petty problem. It seems pett> 
to him and to others He takas this as hU major, with 
two convenient minors, and at last he Is turned out with 
his degree to find his own life, If he can, with hU degree 
His next ■experience Is to starve, and he Is not so well 
fitted for this as he would have been had he begun It 
■eeener If he finds himself among faclUtiet for work, he 
will starvo phyricaUy only If he marries, he starves In 
-good company, but more rapidly and under greater stress 
K chance throws him Into a ooU^ without facilities, he 
m starve mentally also in any ease, he will lament 
the fact that the unlverdty has glvsn him so much 
aaaterUl help, so little personal Inflation, and at the 
dad values Ms produrt so low, that with all thq demands 
^ adbolardil^ and scholarly living his pay Is less than 
of the hricklay^ or the hack driver, for he has 
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attdned a degree of eriiolarshlp without a c onre ep ondfug 
degree of oompelUsg force. Hi» education has not gi van 
him mastenr of men, because its direction has not Man 
adequately tus own 

It is BtWM the struggle srhich gives strength Learn- 
Ing or polish may be gained In other ways, vut withoxit 
serf-directed effort there Is not much Intellectital vlrhity 
Good pay, like some other good things, comes to the maa 
who compete It To moke oneself indispensable, real, 
forceful, with a many-sided Interest In men as weU as in 
specialised teaming, is the remedy for low salaries As 
college men, we get all that we ore worth on the average 
Our fault te that ive ore in the average We need osore 
individuality 

In so far as the universities can remedy this, it UNHild 
He in the encouragement of men to take their advanoed 
work in actual centres of Inspiration No one university 
has many such Let the fellowships lead men to the few 
Or let them be travelling feUowalilpa, available at the 
best centres of inspiration In this or any other ooiiirti> 
Or, if the choice Among dqwrtments be too delicate a 
matter for university omclals to undertake, let the dis¬ 
tribution of fellowships be confined to the men who already^ 
are on tho ground These men, In one way or another, 
have shown their confidence, have chosen theh* master 
If the unlversi^ wishes now to smooth thidr path to 
success, It could give pecuniary assUtante without hiring 
them to go where they do not wlbh to go There is no 
nobler aiAltion for a great investigator than to hope from 
a school of science to continue his own kind, kw nls own 
method, his own inspirstlon, the contagion of hte awn 
love of knowledge In no way can this be done save by 
telling like come to like, by opening the way from his 
own Und to find the way to their master In this our 
present fellowship system Is falHng, and this faflure is 
showing itself in the cheapening of viriU^ and the 
cheapening of originality among our doctors of philosophy 
as compared with our young workers of a generation a^ 

An eminent teacher of fdiysics said lately — 

“ The numbers of doctors' degrees In physics %ear no 
relation to the eminence of the professors who grain them 
They depend solely on the number of fellowshm offered, 
on the number of asslstantihlps available In tne Institu¬ 
tion which has conferred the greatest number in recent, 
years, almost every one of these is drawn by the stipend 
offered, scarcely one by the unquestioned greatness of the 
leading professor " 

The primary fault seems to be In our conception of 
research, which tends to point in the direction of pedantry 
rather thaa that of achoUrship Not all profstsors have 
this tendency, only those who are neither great scholars 
nor great teachsro. It is, or ought to be, a mavim of 
education tlut advanced work in anv subject has greater 
value to tlte student, as discipline or as information, than 
elementary work Thoroughness and breadth of kaow- 
ledgA give strength of mind end better perspective They 
give, above all, courage and enthusiasm With each 
year, up to a certain point, our universities carry ffielr 
studies further toward these ends, and the student responds 
to each demand made on his Intelllgenco artd his 
enthuslasA 

Then research begins, and here the teacher, as a matter 
of duty, transforms hhnself Into the pedant Instead of 
a closer contact with nature and her problems, the student 
Is side-tracked Into some corner In which numerical exact- 
neM Is poaslbte, even though no possible truth can be 
drawn from the multiplicity of facts which may be 
gathered 

This sort of research, recently satirised by Prof Grant 
Shawerman in the AiUmtU MofifUy, is not advanced work 
at alL It may be most etementarv The student of the 
grammar school can count tho pebbles In a gravel bank 
to see what percentage of them he with the longest axis 
horiaontal aa aasUy as the master can do It That Is not 
research In geotegy, however great the pains which may 
be taken to ensure accuracy The student mav lea^n 
somethkig AU oacitoct sdth gravel teaches someOihig of* 
the oatura of rocks, as all reading of Plautus teaches 
aonofUng of poetry^ all contact with realities gives some 
reality as m result vet there Is no result Involved hi ffie 
case above Infficated In the Investigation Itself We know 
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that if flat itonea are free to fall, the k>nf{e«t hxU 
will a|>p^oach horlxontallyi and that it the end of the 
matter 

Mr Showerman'i tudgeeted oompariion of the ** pre- 
fUet la P to be found in Plautut,'* “ the terminations in 
T of Terence,*' and ** the sundry tuffliet in S," li scarcely 
an eoaggeration of the kind of work attlgned to many of 
our research students Such work li In itself absolutely 
eleinentary It teaches ^ience and perhaps exactness, 
although, where the stuotent finds that error is just as 
good as truth in the final round-up, he is likelv to lose 
some of ** the fanaticism for veracity " which is the 
central element In the zealous comradety of the extension 
of human knowledge ^ kmg as the " new work ” on 
which our doctors of philosophy addrou themselves is 
found In material rejected by scholars because a study of 
It cannot possibly lead anywhere, so long will these 
doctm be neither teachers nor enthusiasts They will 
justify the clever sneer as to the turning worm and the 
^aduote student Elementary facts about raw material 
Is not the advancement of knowledge They are killing 
to those who have a capacity for something better Ih*' 
listing of *' Terence's terminations in 1 " is a tvpe of 
work which, at the best, bears the same rtUiion to re¬ 
search that forge-work bears to engineering It is worth 
while to the e-nglneer to know what it is like and to be 
able to handle a hammer if need be Moreover, a 
hammered-out horse-shoe is an actual reality But to 
moke a horse-shoe, even one of a form never seen before, 
is not the final thesis for which the engineer enters the 
university 

Much of the graduate work In non-mathematical sub¬ 
jects receives an appearance of accuracy from the use of 
statistics or other forms of mathematics This seems to 
make the results '* scientific " Mathematics Is a science 
only when its subject-matter is science—when it deals with 
results of human experience At other times it is simply 
• method-—a form of logic A mathematical enumeration, 
or even a formula, does not give exactness where it did 
not exist before 

The statistical enumeration of the ** prefixes in P " or 
the pebbles In the bank is held to give the method of 
researrii^ It teaches patience and accuracy, two funda¬ 
mental virtues in the progress of science Patience, per¬ 
haps, if the student pmlsts to the bitter end Accuracy, 
certainly not Sooner or later the student wiH discover 
that to multiply by ten one of his columns of figures, or 
to divide another by five, will have no effect on hit final 
conclusion, for there is not going to be any conclusion 
He will then learn to supplement his tables by the quicker 
and more satisfactory method of guesswork He turns 
from the methods of pedantry to the method of journalism 
At the best, he wlU find that the less laborious methods 
known as qualitative have the advantage over quantitative 
methods, where matters of quantity have no real signifi¬ 
cance 

No one should begrudge any amount of time or strength 
or patience spent on a real problem In that regard, 
Darwin's attitude toworda tne greatest of blok^ical 
problems Is a model for all time But we should believe 
that there Is a problem, and that our facts point towards 
the truth In regard to It A fact alone Is not a truth, and 
ten thousand facts may be of no more importance A 
horoe-aboe Is not an achievement Still ms are ten 
thousand horse-shoes *' Facts are stupid things," Agassis 
used to say, " unless brought Into connection by some 
general law " In other words, facts signify nothing, 
ekM# as the raw material of truth 

AT^graduate student of an honoured philologist In a 

r iat unlvertltv lately explained her graduate work to me 
chapter In LutherV Bible was assigned to her, another 
to each of her feltowo. This was copM in lon^and, and 
it all the variant German versions of the same 
chapter Her work wia to Indicate all the differences 
involved There may have been something behind It all 
professor may have hod in mind a great law of 
a Laut-vtrachiebung or Entwlckelung of pious 
pMm»Iogy But no glimpse of this law ever came to 
the student More likely, the profesm was at his wits 
end to And some task Gi German wHich hod never been 
aeoomplMied before, and which had never before occurred 
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to any German taikmaater Nti wonder the 
degree Is no guarantee of skill as a teacher I Ainoiq| tha 
first essentlali of a teacher are clearness of vision ang ' 
enthusiasm for the work This Is not cultivated by tbei^ 
methods It is not even " made in Germany " llie ' 
" law of time relations of iron and sulphuric acid " may 
be developed in a year's work by droming a thousand 
weighed shingle nails Into a thousana teH tubes of 
sulphuric acid, each having the amount nequlolte to turn 
the whole into an iron sulphate The length of the penod 
before each shingle nail disappears and Biat before the 
resultant liquid becomes clear can be measured It may 
even be proved that the cleaner the nail the more quickly 
It dissolves But all this is not chemical research it 
gives no wider graro on the marvellous processes of 
(.hemlcal reaction, and no greater enthusiatm for chemical 
work or grasp on chemical teaching 

If the counting in Plautus of the prefixes in P is a 
type of tlte only sort of research that the Classical know- 
Mges permit, then let them go without research Let 
them fall hack on the charms of Latin verse, the surprises 
of l^tin wit, the matchless power of description of which 
the Greek language is capoble, and the monumental 
aplendour of the oldest of the story-tellers, who brought 
even the gods Into his service L^ Uteroture be litera¬ 
ture, and science iicience, and enthusiasm will precede 
and follow any real advance In knowledge Let the 
student be free to learn, and not to grind 1-et hW go 
with the masters of his own free will, not as he Is him 
by the pedants As a final result we shall have again 
achools of thought and action in America, and the 
dotior's degree vrill not be a hindrance In the profession 
of university teaching 

When our graduate work is really advanced work, under 
men who know the universe In the large as well as in the 
small, Its great movements as well as its forgotten dust 
heaps, we shall have our American schools of science, and 
the Darwins will again ** walk with Henstow " over fields 
at green as were ever those of Cambridgeshire* 

With the failure of the enthusiasm of the teacher we 
have a lowering of ideals on the part of students They 
come too often to look on science as a career rather than 
aa an opportunity, to do that which In all the world 
they would rather do, that which they would die rather 
than leave undone Too often, In the words of John 
Cassln, " they look upon science as a milk cow rather 
than as a transcendent goddess " 

The advent of the elective system, thirty yeqrs ago, bore 
a wonderful fruitage Men, soul-weary of drill, turned to 
inspiration Teachers who loved their work were met by 
stumnts who loved It The students of science thirty 
years ago came to It by escape from Latin and calculus' 
with the eagerness of colts brought from the born to a 
spring pasture In regions of eternal spring these colts 
do not show this vernal eagerness Now that science is 
as much a matter of course as anything else, there U not 
this feeling of release, and the feeling that one to whom 
the secrets of the woods and hills, Uie story of the sea 
and the rocks, have been made known, belongs to m 
chosen class, dlsoppeors when these matters are made open 
to everyone Scientific knowledge, as the result of con¬ 
tinued endeavour and of persistent longing, Is more appre¬ 
ciated than when It comes at an open elMlve to all who 
have completed English 3 and Mathematics 5 

In one of the poems of James Whitcomb Riley thla 
sentence is express^ — 

" I^tagoa vkfdiia fasok fo GiMw * Stotloa, 

BUck wb«f* we umA le five, $9 h ap py sod 10 poor ** 

'* So happy and so poor ” the American college once 
was that the student, the teacher, and nature were alt 
together, aM hand in hand ft was this whSdt made aft 
Munich the " Little Academy,." concerning which Agasslx 
once spoke so eloquently It was ^ contrast with great- 
ness in the most simple suiroundingt that gave the school 
at Penikese its unique position As td this school,«I once 
used these words — 

" With all appreciation of the rich ttreams which In 
late years have oome to us from many sources, and 
espoefislly from the deep insight and resolute tnithhilnesa j 
of Gfrmanyi it it still true thm ' the school of aff sdiool# 
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irbidt hu had most influanoe oa Kientlfic torching m 
AinfetWA^* WAS h«ld in on old barn on an unlnhabiu^ 
Iflaodi aome aigbtaen milea from tba ahora Ic Lasted for 
thrae months, and in a 0 ect It had but one teacher The 
school at Penikpse existed in the personal presence of 
• when ha died, it vanished 1 " 

l^ta^ with great minds ia not so common to*<lay us 
it was whan tba man of tba Old School were the leaders 
of the new The enthusiasm of struggle, the flash of 
originality, grows more rare aa our educational mudiinery 
becomes more perfect If our present system fails, it is 
in the lock of personal contact and personal inspirauon 
If we cannot create new Darwins, the raw material being 
found, It Is because thev cannot walk with Henstow 
Henslow is somewhere else, perchance in some Govern¬ 
ment bureau of science, or, it he is present, he has too 
much on his mind to be a good walker We do not value 
him enough to make him tree 

We have too much university In America, and too much 
of what we have in boys* schools. The university as such 
is a minor affair, an exotic attachment bhould a great 
teacher, a real man of God, of the God of things as they 
are, arise In the faculty, he becomes a department 
executive* More than half his students are of gymnasium 
grade, and nine-tenths of his teaching is done by young 
men, men who have not made their mark or who have 
made it only as cogwheels In the machine Too oftm 
these ase caught in the grind, and are never able to vhow 
what they ought have been if their struggles had been 
towards higto ends Smith teaching Zoology 10, Brovm, 
Botany 7, and Robinson, Geology 3, cannot lead their 
students or themselves to look on nature in tlie large or 
to see the wonderful vistas beheld by a Lyell or a Rum- 
boldt The university in America Is smothered by the 
college The college has lost Its refinement of purpose 
through coahtion with the university Fhe two are tele¬ 
scoped together, to the disadvantage of both The boy 
has the freedom and the facility of tne university when he 
con make no use of It The university ntan is entangled 
in the meshes of the college University facilities we have 
enough for ten times—twenty times—the number of 
students We go Into the market to hire young men to 
avail themselves of them There is no corresponding 
emphasis laid upon men, and men of the first rank are no 
more numerous to-day than they were in the days of 
Agassiz, Lowell, Longfellow, Gray, Holmes, Dana, Silli- 
man, Gibbs, Leidy, G^wln, An^U, White, and Goldwin 
Smith 

It is the man who makes the school, and completes the 
chain of heredity from the masters of the lost century in 
Europe to the masters of the twentieth century in 
America Excellent as our facilities are, complete as are 
our libraries, our laboratories and our apparatus, easy as 
Is our access to all this, we have only mode a beginning 
Another ten yean will see it all doubled What we have 
Is for from complete But the pity of it Is, our students 
will not guess its incompleteness Half as much or ten 
times as much, it is the same to them os the doubling of 
the bill of fare at the Waldorf-Astoria would be unnoticed 
by the guests A still greater pity is this, even the 
teachers will not know the difference They can use only 
what they have time and strength for The output Is no 
greater for the helps we give The greatest teacher is 
one who Is ruler even over his books, and who is not 
smothered by them 

Enthusiasm Is cultivated bv singleness of purpose, and 
In our system we make provisions to distract rather than 
to Intensify There Is a learned society, to which many 
of us belong, Sigma XI Its value depends on Its ability 
to make good Its motto, Spoudon Xynones, *' Comrades in 
Zeal ’’ We whistle to keen up our courage in the multi¬ 
tude, not of dangers, but of dlstractlotM, and If we whistle 
in unison we may keep step together This society in 
a cooperative way, the same spirit In different places, 
^nds for enthuslatm in science Now enthusiasm comes 
mm struggle, fn»n the continuous effort to do what you 
want to do, and for the most part In the way you want 
to do It. Hence oomradery In zeal should make for 
ladivldtiallty, lot originality 

Hia most serious Indictment of the ** new schbol" in 
toWn oa it its ladi of originality Even Its novelties are 
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not arlginoL I hey are old fabneatkma worked over, with 
a touch of oddity in the working The requirements for 
the doctor’s degree tend to curb originality But these dp 
not go far A man may be original and even in a dress 
coat in the daytime mgy be ram ai summa cum lau^ 
Ihe greatest foe of originality Is tunelinees Rather, 
timeliness Is evidence of lack of originality, of lack of 
individual enthusiasm 

When a discovery is made In botany the young botanmis 
are drawn to it as herrings to a searchlight, as moths to 
a lantarn. In Dr Coulter’s words, " they all dabble in 
Che same pool.'* Not long since the pool was louited In 
morphology, then it was In embryology , then in the fields 
of mutative variations, now it is hlled^with unit characters 
and pedigreed cultures 

1 would not underrate any of these lines of work or 
any other, but 1 respect a man the less when 1 see him 
leaving his own field to plunge into one which is merely 
timely, into one In which discovery seems to be easy, and 
the outlook to a career to be facilitated 

All honour to the man who holds to his first love In 
science, whatever that may be, and who records his gams 
unflinchingly, though not another man on earth may notice 
what he Is doing Sooner or later the world of science 
returns to every piece of honest work The revival of 
the forgotten experiments of the priest Mendel will Illus¬ 
trate this In passing Hundreds of men are Mendeiians 
now who would never have thought of planting a pea or 
breeding a guinea-pig had not Mendel given the clue to 
problems connected with these things 

I'he man of to-day, busied with many cares, looms up 
smaller than the man of the Old bihuol who walked with 
Henslow and then walked with nature In this thought 
It IS easy to depredate our educational present 

Homer, referring to the Gre*eks of earlier times, assures 
us Ihere are no such man In our degenerate days ’* I 
have never venfi^ this quotation—the men of our days 
arc too busy to verify anything—but we may take the 
sentiment as characteristic hrom the days of Homer 
until our own time, the man of the Old School has always 
found the times out of joint Perhaps in getting so 
elaborately ready we are preparing for a still more brilliant 
future It may be that books, apparatus, material, 
administration, and training are all worth their weight in 
men, and that modern eoucationul opportunities are as 
much better than old ones as on the surface they seem to 
be. 1 know that all these misgivings of mme represent 
no final failure Each generation has such doubts, and 
doubts which extend in every direction The new strength 
of the new generation solves Its own problems ihe new 
men of the new schools of science will master the problems 
of abundance and of distraction even us ours solved the 
problem of hostility and of neglect The man is superior 
to the environment, and the man of science will w the 
work ho loves for the love of it In this love he will 
devefop the abundance of life In others as in himself, 
and this is the highest end of all our btnving 

The atmosphere of a great teacher raises lesser men to 
his standard It perpetuates the breed It was not books 
or apparatus that made DfilUnger or Agassiz or Brooks 
successively centres, each of a school of research It was 
the contagion of devotion, the joy of getting at the heart 
of things, the love of nature, the love of truth Somt- 
tlmes, In our woahh of educational opportunity, we long 
for the time when, as of old, the student had the master 
alt to himself, the master unperplexed by duties of 
administration, not called hither and thither by the duties 
of his station, but giving himself, his enthusiasm, his 
zeal, and bis Individuality to the student, not teaching 
books, but how to make books ouf servants, all this time 
master and student struggling together to make both ends 
meet, and sometlmas succeeding, so happy and so poor ’’ 
So It was In the old time, and so It shall be again when 
the new demands and the new weahh find their adjust¬ 
ment. And to find this we shall not go back to Grigsby's 
Station, nor yet to Penlkese, for the scholars that are to 
be shall rebuild the American universities in their own 
wa]^ as the scholars of to-day are restoring the University 
of CambrMM, and In a greater or less degree all other 
universities In all other lands where men know and love 
the truth. 
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UNIVERSITY AND EDUCATIONAL 
INTBLUGENCE. 

London. —Utm number of unlvertJt}* courses of 
advanced lectures In science subjects are In ptrogress or 
announced. In botany, a course of ten lectures on the 
history of British botMy will begin on January so at 
University College. The first lecture of the course will 
be by Mr Prands Darwin, on " Stephen Hales," and the 
work of other famous botanists will be descrlb^ In later 
lectures, the lecturers being Profs Vinca, Bower, Farmer, 
Lang, Oliver, Scott, Dr Arber, Mr Praeger, and Mr 
Henslow Dr W N Show, reader in meteorology, will 
begin a course of elAt lectures on climatology, with 
special reference to Bntlsh possessions, on the same day 
at the London School of Fconomlrs Several roursp** of 
advanced lecturea In physiology are announced. Prof 
E A Mlnchln will begin a course of twentv-one lectures 
on the protoKoa at the University on January i6 at 5 p m 
A course of three lectures on the comparative anatomy of 
the vertebrate ear, by Mr R H Burne will begin on 
January iq at the Royal College of Surgeons The times 
of the lectures in each rase will be j p m , and admission 
will be free, without tickets 

Di RiNO the temporary absence of Prof Starling F R S , 
owing to ill-health. Dr W M Baylifis, F R S , has been 
appointed nctmg profrKbor of ph\s]alogy in University 
College, I^ndon 

It is announced in Science that Harvard Unlversitv U 
to receive is,ooof from the will of the late Mrs Wllflam 
O Moseley, and that a gift of loo.ooof has been made to 
Dartmouth College bv Mr Edward Tuck 

The degree of D Sc as an external student has been 
granted to Arthur Slator, of Unlversitv College, Notting¬ 
ham, and Birmingham and I.eipzig Universities, for a 
thesis on “ Studies In Fermentationand other papers 

We learn from Science that, as a memorial to her 
husband, Mrs Edward H Harriman, of New York City, 
has endowed with 20,000! the chair In forest management 
In the Yale Forest School Mr Andrew Carnegie has 
agreed to give to the Maria Mitchell Memorial Association 
a sum of 2000I toward the establishment of a research 
fellowship in astronomy, on condition that the sum of 
loool required to complete the fund of 5000! be sub¬ 
scribed The progress made in ascertaining the approxi¬ 
mate value of the Wyman bequest for the Graduate 
College of Princeton Univertity confirms the original 
estimate of between 400,000! and 600,000/ 

A COURSE of six free public lectures Is to be given at 
University College, Gower Street, W C , by Lieut -Colonel 
Ernest Roberts, Introductory to the study of Indian 
sociology, on Tuesdays at 4 30 pm, beginning on 
February ai next A course of eight lectures, free to all 
Internal students of the University of Lon^n, Is td be 
given by Dr H H Dale In the Phyalologlcal Institute, 
University College, on Fridays at 4.30 p m ^ commencing 
on January so The London County Council has arranged 
two courses ten lectures for teachers, which are free to 
London teachers, to be given on Wednesdm at 6 p m., 
beginning on January 18, at University Collq^ One 
course Is on sdentlflc reasoning and Its cultivation, the 
lectures being given by Dr A Wolf, and the other on 
models to illustrate the geometry of space, the lectures 
being given by Dr L N G ^lon, F R S 

The Phlloeophic Faculty of the University of Marburg 
has conferred the degree of Doctor Honories Causa upon 
Mr Ernst Leitx, of Wetslar, the principal of the well- 
known firm of manufacturers of microscc^MS, microtomes, 
and^her opucal and adendfic Instruments 

_____ _ 

SOCIBTIES AND ACADEMIES 

0 London 

FtndET 8ocloty,D«remberi3, toia-^Mr F W Hoiberd 
in the chair—J gwlnburiM Separation of o^gen by 
joold. The problem of eeparating oxyagn from the air It 
r aot^^e tome as making liquid air. To separate oxygen 
nitrogen involves doing mechanical work, which la 
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converted into beat A reedf^ng plant mgy be 
fidmd as on apparatus, which takes In beet subetafitUl|y ^ 
at the bolUng ^Int of the liquid with highest bolttu 

e int, and gives it out at a lower tempera^ near n 
lling point of the most volatile liquid. An air esparal# 
thus takes in best at 90^ A, gives oot heat at about 8a” A, 
and at the temperature of the works, aay, 373” At The 
Unde process may be regarded os a rectifying plant of 
this sort, and a thermodynamic enjglne. In which a gas Is 
comprstsed so as to llqu^ at par A under pressure, and 
to evaporate at 8a”, thus supplying the heat at the boil¬ 
ing point of ongen and aboortnng It at the bolUng point 
of die air Such a process Is generally considered 
Irreversible, but Is, In fact, nea^ reversible, and there¬ 
fore economical Assuming an emclency of 40 per cent, 
the cost of oxygen comes out approximately if a ton on 
a large bcq)|» This ought to wad lo Its use In blast 
furnaces and other cases where on extra high tempera¬ 
ture may be important —Dr H J S OMd and W M 
•mAlloy A new apparatus for the rapid electro-analytical 
determination of metals A glass^rame anode for use 
with silver and nieJeel kathodes In order to reduce the 
amount of platinum employed, a pair of electrodes has 
been designed which, while retaining as much as possible 
the essential features of those previously described, con¬ 
tains as little platinum as posslDle The anode has been 
made largely ot glass, so that the total weight of platinum 
has been reduced to about 5 grams Special care has been 
taken in the design to render it as little fragile as possible 
For copper determinations a kathode of silver Is empioved, 
which has been designed so that it can be made without 
much difficulty with the faalities usually available in a 
chemical laboratory For zinc determinations a kathode 
of nickel was employed The results of copper and xinc 
depositions are substantiallv as good as those obtained ^ 
with platinum electrodes The time required for deter- % 
mining 03 gram of copper Is about seven minutes A 
stand for holding the auxiliary apparatus required m 
clectro-analysis is alio described 


Oaological Boelety, Deeenbv ai, 191a—Prof W, W, 
Watts, KRS, president, In the chair—T O 

Boaworth The Keuper marls around Chamwood 
Forest The area under consideration Includes the towns 
of Leicester, Loughborough, Coalville, and Hindcley 
The Charnlan rocks project through a mantle of Trlasslc 
deposits, which once completely covered them The 
quarries have been opened in the summits of the burled 
hille. A quarry is so worked that Its outline follows- the 
contour of the buried hill, conseouently, the section pre¬ 
sents but a dwarfed Imprmlon of the irregularity of the 
rock-eurface On the buried slopes and in the gulllea are 
screes and breccias, and bands of stones ana grit are 
present in the adjacent beds of mart All these stones are 
derived only from the rock Immediately at hand Where 
exposed, the Charnlan Igneous rocks are deeply weathered 
and disintegrated, but the same rocks beneam the Keuper 
are fresh right up to the top The Keuper marls Ue In a 
catenary manner across the gullies There has been 
almost no post-TriassIc movement In Chamwood All the 
points of contact of any one bed with the Charnlan rocks 
tie on one horiiontal plane The Inclination of the strata 
must, therefore, be due to subsequent sagging The 
Upper Keuper deposits accumulated in a desert basin, of 
which parts were dry and parts were occupied by cver- 
shlftlng salt-lakes and pools In these waters the red 
marls were laid dpwn The abundant heavy minerals are 
gbmet, zircon, tourmaline, staurollte, rutile, magnetite 
The grains ore InUns^ worn The quarlx^alnB are 
sometimes wlnd-wom The false bedding Is mainly from 
the south-west The ripples Indicate prevalent south¬ 
westerly winds —R L Bhorloek The relationship of 
the Penman to the Trios in Notdn^amshlre The con- 
formabllity or unconformablUty of the Bunter to the 
Permian has been mudi discussed, but It is generally 00ft- 
sldersd that there Is a tmall unconformity between them. 
In this paper, a section on the Great Central Railway' 
near Annesley li described It shows a gradual passage 
from the Middle Marl Into the Lower Mottled Sandstone- 
Detailed mapping has confirmed this oonclualon Framj 
Nottingham to Mansfield the Middle Marl retains m 
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Chirac^ and thickneati but at ManadeM {t la 
iibauit At the Mine place the Umeatone be- 
ynea Mimof, formlnd the Manafield Sanditone These 
pbeDOsnana can be explained by supposing that 
¥ river depoeited a sandbar at Mansfield during Permian 
tlmea. North of Mansfield the Middle Marl becomes 
nonaai again Near Cuckney, the Upper Magnesian 
U m eato ne first appears as a very thin bed, and the lime¬ 
stone arises as tmn lenticular bands In the passage-bed 
)t is believed that the Upper Magnesian Limestone and 
Upper Mari of the northern part o# the outcrop are the 
tlm equivalents of the Bunter of South Nottinghamshire 

Royal ICleroaeopical Boolety, December ai, 191a—Mr 
E J Spltta, vlce-presldant, fn the chair — R 
Trwtao A small microscope lamp, particularly suited 
for opaque objects and darkr^ptMind illumination with high 
iwwers. The light used was a small Inverted Incandescent 
iHirner carried at the extremity of a short arm, that could 
be easily moved up and down on a standard The light 
could be brought very close to the table or raised to 
illuminate opaque objects on the stage—M J Allan 
An easy method of treatlrtf prlntlng-out paper (POP) 
for all kinds of photography The author recommends 


that the prints be washed in a strong solution of salt, 
then placM in a saturated solution of hypo, after which 
they are to he washed In running water --i' H HInina 
A new system of filing 8]Jdes.>^ ACE Moiiln The 
measurement of Grayson's new ten-band plate The plate, 
Odmprlslng ten bands running from 1/1000th to 1/10,000th 
of an Inch, had been ruled % an improved machine, and 
was found to be much better even than Gravson's earlier 
productions The author in measuring the bands used a 
selected <^jective of i 32 N A , having an initial magnifi¬ 
cation of 143 on a lo-inch tube A Nelson-Powell screw 
setting micrometer, which is alone suitable for the pur¬ 
pose, was used. The result <Atalned was that the varia¬ 
tion from the mean in the spacing of the lines did not 
exceed 1/230,000 Inch The mean diameter of the lines 
was ohx>oo 24M Inch The author also made a series of 
measurements with i-inch, i-inch, and J-inch objectives, 
and came to the Important conclusion that low powers 
were unsulted for micrometry —)as Murray Some 

African rotifers—Bdellolda of tropical Africa Thirty- 
three species of bdelloldt were obtained from dried most 
sent by Mr A Allan and Sir Philip Brocklehurst from 
British East Africa Nine of the species are new to 
sclenoe Several of them have veiy ifistinct characters 
not previously noted for any bdellolds Hathrotrocha 
caudata has a tall-lIke process, the function of which is 
unknown The animal secretes a protective shell, and the 
“ tail *’ Is enclosed in a slender tpbe open at the end, so 
that the shell has two openings U acorms has no trace 
of spurs, otherwise universal In the order Several other 
spedes approach it In this respect, having the spurs re¬ 
duced to minute papllhe H aiiWcalafa, when feeding, 
has at each side of the head a peculiar rlng-llke auricle, 
giving It the appearance of a two^ndled vase The 
nature and function of the auricles remain unknown 
Their form, even, Is difficult to Interpret, as they present 
anparently contradictor appearances from different points 
of view The bdellolds trice a very important place In 
moss-faunas In every country they are abundant, and in 
most regions there Is a fair proportion of peculiar species 
When more fully known the bdellolds seem Hkelv to prove 
a group of hitherto unsuapected Importance, both in point 
of numbers and diversity of forms All Hhcne moss- 
dwellers ean revive after detlccatkm The adult animals 
become dormant when deprived of moisture, and revive 
when remolstened It Is not, as Zacharias concluded from 
his experiments In 1886, that the survival of the species 
ft effect by means of eggs 


MiNCRiam 

Lltanry and PhUoaophicaJ Society, December 13, iqra 
‘—Mr. Francis Jones, president. In the dialr —Miss 
MsdrgAret C, Maroh PreUmlnory note on Unio piciorum, 
V htmidnit, and O tygnsc The form of the British 
tmkmMs cAn be shown to ba dependant on current and 
•oil, and if therefore uealcse for evstematlc p qr poaes when 
tritM alone The Umbonal marlelngs of these animals 
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marge Into one another, and are therefore neskee 
spedflcally. Phylogenetlcrily, they ebow that V pUtorwm 
is most archaic, amodon least, tumidut being Interaadlate 
The edentulousnses of American anodm Ulustraties 
hetercgeneric hoaueomoffiiy The ornament and dendthm 
of unmnids show relationship to trigonids, and a des cen t 
from a pre^trigonld aneeetor—D Itt S Btataon Notes 
on some Brinih Meeoaoic crocodiles The author dis¬ 
cussed some systematic and nomenclaturri difficulties, 
recording the occurrence of a new variety of Msfrio- 
rhynchut hasHftr In the CoralUan of Headlngton, of 
M koMtifer Itself in the Klmmeridge Clay of Britain, 
and discussed P^troMuchus laevidens and StsfiaosoMfiu 
stsphoni —Prof F E Wolee SiglUaria and Stlgmarl- 
opsls The author exhibited some specimens of axes of 
SigHlaria asso^ated with stlgmarian bark Prom the re¬ 
peated occurrence of these sp^mens it was suggested that 
they represented the base of the aerial or the nmterraneen 
axes of SlgUlaria, probably of the EuiIgUlarla The 

secondary wood was more copiously developed than is 
asneral in the aflrial axes Tne primary wood was of 
siglllarian type, so that these stigmanan axes have centri¬ 
petal primary wood, and th^lr pithcasts would be striated 
like those described for Stlgmanopsls It was noticed that 
In some Instances small axes were found in contiguity, 
and apparently In continuity, with the main axes ^ese 
smaller axes resemble the ordinary stlgmarian axes very 
nearly, and do not show the centripetal primary wood of 
the main axis, but only a few fine tracheids In the pith 
region 

Paris 


Academy of Belencea, Januaw 3 —M Arinand Gtuucr 
in the chair—^The Fanny Fmden prise (3000 francs) 
This prize will be awards for the current year for the 
best work dealing with hypnotism, suggestion, and 
generally physiological actions capable of being exerted 
at a distance from the animal organism In the special 
dreumstaneef, memoirs on this aubiect will be received 
up to June I —M awrtln The general laws of 
accelerate or retarded motion of a ship following on a 
chaoM in the power of the engine The formuhe 
devei^d from tneoretical considerations are compared 
with experimental results obtained by the vessel Paine, 
the agreement is satisfactory—Pierre tmrmimr Remarks 
on the geoktflcri map of the Alps —M do Fororand 
The thermochemlcal study of some binary compounds of 
the metals of the alkalies and alkaline earths A table 
It given, summarising recent determinations by various 
auCnors, giving the heats of solution and formation of the 
chloride, bromides, iodides, and fluorides of lithium, 
calcium, strontium, barium, sodium, potassium, rubidium, 
and ci^um, and some general conclusions are drawn 
based on these data —Ernest laolanvon A rotating 
governor for fixed or variable velocity The method of 
regulation, described and illustrated, has been designed for 
the control of meridian and equatorial telescopes It 
permits of easy regulation when In actual motion —G 
TaltBgiM The W congruences —Michel do Domooahy 
The theory of symmetncal functions —C Fopovidl 

Subla permanent movements—^Leinekugel !• Oooq The 
general theory of two Indeformable sus^nded solids, from 
which ore derived formulas applicable to all svftems of 
rigid suspcntlon bridges — O Boudeuard The testing of 
metals by the study of the damping of vibratory move¬ 
ments Details of experiments on specimens of Iron snd 
steel containing up to i o per cent of carbon, and the 
thermal treatment of which Is exactly determined —C E 
QuIltSiumo The definition of the practical electrical 
units—^A Labadaff The extraction of zymase by simple 
maceration A simple method Is described of obtaining 
zymase not requiring the use of costly materials —L, 
Bninta and L Bpillmann The physiological signifinince 
of the vital ct^ratlon of leucocytes The so-called vital 
coloration of letscocytes appears to represent, as In j^ago- 
cvtosls, a defensive physlotogical action, and this general 
phenomenon Is carried out both In vertebrates and inverte- 
brates by Identical processes—Henry Fdmu The cyto¬ 
logy of BoriUiu megatheriafn —D Roudoky The possi- 
bUlty of rendering Trypanosoma lowisi virulent for other 
rodents beeIdH the^rat 
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New South Waus 

Ltnntan Society Novnnt er 30 1910 —Mr C lledtey 
pretident in the choir —Dr R Qrolc-Smlth The 
p rmanencv of the character* of the bacteria of the 
Bacillus eoh Mup Iwelve race* of bactena of thii 
flroup upon their loolation from rachitic itool* showed 
diverse cultural characters 1 hry were cultivated for 
seven month* and asoin examined The activities 
towards dextrose and monnit were found to be the most 
permanent The permanency of the other characters wa* 
UiLtoee neutral rM motility milk growth on gelatin 
saccharose the power of fermenting which it cafily 
acquired and pr^umably easily lost —Dr R Qrols* 
Smith Contribution* to our knowledge of soil fertility 
Part 1 The action of wax •olvents the presence of 
thrrmolabite bactenotoxin* in soil Water extracts from 
soil a substance which is filterable through porcelain and 
toxic to bacteria Ihe toxin is destroyed by ho it by 
sunlight and by storage It disappears from air-dried 
soil and decays in aqueous solution It is not destroyed 
by salts such os sodium chloride or potassium sulphate 
So la vary in the amount of toxin thrv contain good soils 
conta ning less poor soils more The particles of soil 
are covered or waterproofed with soti wax or agri 
cere wh ch consist* of a mixtutx of saponifi'iblc and 
unssponifisble bodies With the removsl 01 the water 
proofing the soil nutrients are more easily dissolved bv 
soil water and attacked by bacteria —W W Fronmtt 
Notes on fruit flies (Trypetidm) with descriptions of new 
speccs Fifteen species referable to the genera Ceratitlk 
Dacui and Rioxa (Trypeta) are treated including seven 
new —1 G hloanw Carabidv from Dorngo NSW 
With an appendix Tenebnonldse from Dorngo by J H 
Ostftwr —W M Oamw Note on the occurrence of a 
I meston fauna at Grose Valiev llowkciburv dthtrirt — 
R J TillyArd Some remarkable Australian I bellulinse 
Psrt 11 Further notes on Camacmia othello Tillyard 
The female not before known is described and a ngure 
of its w ngs given The range of the tpeciea is extended 
from Cooktown to Torres Straits and Port Darwin An 
intermediate form from the Aru Islands connects this 
species w th the Malayan and Fast Indian C gigantea 
Brauer - T 1 Flyim Contributions to a knowledge of 
th anatomy and development of the Mamupiaha No f 
The material investigated was furnished bv an adult 
female rhyla< nus with three advanced young in the 
pouch The external features of the young are d scribid 
together with the genital organs of both the adult and the 
young 
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RADJO-THJBRAPy. 

Did^asii of iho Skin, incUtding Radicthorapy and 
Radiumtherapy By Prof. E Gaucher Translated 
and edited by Dr. C. P Marshall Pp zil-1-460 
(London J Murray, 1910) Price 15s. net 
FULL account of the use of X*rays and radium 
in the treatment of various diseases of the 
ddn is given in this volume. The most recent de- 
v^opments in radium treatment are described by 
Wickham, Degrais, and Dominld. X-ray treatment 
Is described by Gastou and Zinunem The llluBtra- 
tlons are mostly from wax models in the St Louis 
Hospital Museum and from Prof. Gaucher’s pnvate 
coUccdoa. 

The treatment of vascular nssvl by radium is fully 
described and illustrated. The radium salt mixed 
with finely powdered sulphate of barium is spread 
with varnish b a thb layer on a metal plate. The 
treatment consists b the applicaticm of this apparatus 
to the navus, the dosage being regubted according 
to the form and depth of the navus. In fiat nsBvl large 
doses may be given by direct application for short 
periods, the dose being timed to cause a oertab degree 
of curative bflammatory reaction Another method 
Is to give smaller doses filtered through screens which 
absorb the less penetrating rays, longer exposures 
bdbg given b this case There is no reference b the 
book to the new method of treatment by the applica¬ 
tion of sticks of sdid carbon dioxide. 

In cavernous neevi containing large blood-vessels 
the doses used must not be sufficient to produce in¬ 
flammation of the surface. The results are veiy satis¬ 
factory, the nKvi being decolorised and levelled, and 
the final results on the whole better than those ob¬ 
tained by any other known means 
In the treatment of dielold, or scar tissue tumours, 
very favourable results are obtabed both bv X-ray and 
fay radium treatment Radium is less Ibble to cause 
dermatitis, and may therefore eventually supplant the 
X-rays in the treatment of cheloid 
Coming now to the important subject of the treat¬ 
ment of cancer, the very malignant form of growth 
known as sarcoma, though occasionally greatly re¬ 
duced in size by X-ray treatment, is seldom cured, 
and this treatment should on no account be relied 
upon where there is any chance of success from opera¬ 
tive removal of the growth Treatment by radium 
may also be tried, but its value remains to be proved, 
appaimt improvement is frequently obtained by its 
use. 

Cdming to the skin cancers, or epltheliomata, elec¬ 
tricity may be applied In various ways—tiie electric 
qpark, X-ray treatment, and fulguration The electric 
4park treatment ie applied by connecting a naked 
electrode with a high-frequency reaonator. The 
ihetiiod hae been euoceeefully empicyed b smell epi- 
Ihelioniae of the akin. Its action Ie mainly destruc- 
thrt, while It hae the edvantage of promoting repair 
ijy dcatneation. The procedure oonslsta b, riddling 
dbeaeed tissue with small, very short eparics 
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if a method of uring die eparin from 
a high-frequency resonator by means of Keating* 
Hart’s q>e^l dectrode for the treatment of glrowtiid 
which are widely and deeply ulcerated, and too great 
in extent to be destroyed by the cautery. The opera¬ 
tion is painful, and must be performed under local 
or genei^ ahssthesb The special electrode oenslste 
of a hollow metallic rod slldbg b an ebonite sheath, 
and a bellowe for blowing a current of carbmlc add 
gae or air through the to prevent the excessive 
production of heat The ulcerated surface is sub¬ 
jected to the action of sparks whldi are usually 7 or 
8 centimetres in lengtii Thb causes the blood-veeteb 
of the healthy surrounding parts to contract, while 
the tumour itself is softened within a few minutes. 
Surgical treatment ie then applied, the softened 
maeies of growth bebg cut or scraped away. The 
sparking is then repeated carefully and energetically 
until alt growth has been destroyed A single applica¬ 
tion is usually sufliaent, but any focus of recurrence 
must be treated again The results of this treatment 
are not so good as appeared from the first accounts 
of patients treated in this way, and the use of the 
method does not appear to be extending 

The X-ray treatment of cancer is fully treated, the 
various forms of apparatus for the production of the 
bgh-tension current necessary to excite a Crookes's 
tube being described The methods of regulating and 
measuring the dose are also given b fulL The 
author finishes by stating that 

“the most ardent partisans of radiotherapy recognise 
that the X-^vys are not always successful In the treat¬ 
ment of epithelioma. Some epitheliomas are rapidly 
modified m radiotherapy, while others remain un¬ 
affected In the results published, it Is necessair to 
take uito account the age of the tumour, its surface, 
extent, and depth, its situation as regards accessibility 
to the action of the rays, and aUo the technique 
employed, which varies with different operators In 
short, radiotherapy may be used in certain cases on 
the diance of a successful result, provided it Is not 
emplojml too late; but we must not have too much 
confMenoe in This method '* 

Radium treatment of cancer is fully described by 
Dominic! 

The properties of the alpha-, beta-, and gamma-rays 
are desenbed, and also the method of eliminating the 
less penetrative rays by filtration through sheets of 
lead of various thicknesses The salts of radium arc 
used mixed in small or large proportions with a salt of 
banum (sulpbate or bromide) This is mixed with 
varnish and spread on metal or linen In some cases 
discs or square sheets of metal are covered with the 
varnish containing radium. In others rods are used, 
the ends of which are bulbous, oval, cylindncal, or 
spatulate Applications can thus be made to surfaces 
of various form or to the bterior of passages Another 
form of apparatus consists of discs or squares of lint 
covered on one side srith the radium varnish and 
enclosed at the borders in a metal frame, these can 
be adapted to the shape of the affected region 

The radio-activity of radium is usually compared 
with tiiat of uranium If uranium be t^en as the 
unit the activity o^ pure radium la two million. In 
the case of a mixture of rndium and barium salts, thd 
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acdrlty of the oilxture Is hiversely proportional to the 
quantity of the banum salt. In the treatment of 
canoeroui tumours, iqsparatus of 500,000 activity are 
used. Such an apparatus usually contains from 4 to 
10 milligrams of powder, consUtmg of one part of 
radium salt to thrM of barium salt Cancers suitable 
for radium treatment range from those of small slxe 
to those of ao to 30 square centimetres in area The 
apparatus may be used in two different ways, either 
by the soK»lled dry method, consisting of short, fre* 
quently repeated applications causing resolution of the 
dlseas^ tissue without external destruction, or the 
destructive method in which the apparatus is left in 
place from seven to ten hours, causing extensive 
destruction of the morbid tissue followed by dcatnsa- 
tion in eight to ten weeks 

For cancers which extend, deeply filtration of the 
rays is employed by the interpositiun of a half to 
several millimetres thickness of lead In this way 
only the ultra-penetrating rays (the gamma-rays and 
the hardest beta-rays) are allowed to enter the tibsuea 
Long exposures are then given varying from 24 to 120 
hours These ultra-penetratmg rays produce very 
little change in the healthy cells of the part, while 
they have a selective action on the cancer cells, lead¬ 
ing to theu- destruction The progress of a successful 
case is as follows —After a short time (three to eight 
days) the tumour commences to diminish in size 
Cicatrisation then begins and is completed in two 
to four weeks, or longer in obstinate cases In 
the case of ulcerating tumours, a certain amount of 
discharge occurs during all the stages For large and 
deeply-extending tumours the method of cross-fire " 
is usually employed, two or more radium apparatus 
being applied at different points around the tumour 
in such a way that the ultra-penetrating rays cross in 
the depths of the tumour In this way the deeper 
parts of a growth can be subjected to the influence of 
the gamma-rays far more effectively than with a single 
disc of radium. 

The general conclusion is to the effect that most 
cancerous growths can be reduced in sue by the appb- 
cation of radium Some of the less malignant forms 
of growth can apparently be cured, while in the more 
malignant cases the temporary improvement is of 
short duration, and is followed by further extension 
of the growth 

The treatment of lupus is desenbed—the method of 
using sunlight concentrated by means of a large hollow 
lens formed of two plates of glass 10 or 12 inches in 
diameter, one of which is flat and the other convex, 
the cavity being filled with sulphate of copper solution 
to absorb the heat rays. The use of the elactnc arc 
lamp as described by Flnscn arose naturally from the 
solar method, and is now too well known to require 
description In the case of both the sunlight and the 
electric arc it Is recognised that the violet and the 
ultra-violet niys are those pnnapally concerned in the 
curative action Tb« incrcury-vapour lamp, bemg 
particqlarly rich in vidat and ultra-violet rays, is very 
effective, particularly when a tube of quarts is used 
in place of glass. It is far less expensive than the 
Finejn arc Imnp, and has taken the place of Finsen 
lam^^ for many purposes X-fey treatment and 

NO. 2151, VOT.. 85] 


UfANVARY 1^, 

.. . 

radium treatment have ilio beea emfriofod k 'W 
treatment of lupus The author light tregt- 

ment the moot efficacious, while has not 

emi^oyed long enough for its value to be esthnated 
in the case of lupus 

Ringworm Is now almost universally treated with 
the Rfintgen rays. A full account of the technical 
details of this method is given, and the precautions 
necessary to prevent injury to the patient The 
object of the method is to accomplish the removal of 
all the diseased hairs from the affected area of the 
scalp It IS found that a properly applied dose of 
X-rays results, after a fortnight, in the loosening of 
the hairs, which then fall out leaving a perfectly 
bald area which can be readily and effectively treated 
by antiseptic applications When there ore numerous 
patches of ringworm scattered over the scalp it is 
necessary to produce epilation of the entire scalp 
For this purpose the scalp is divided into ten or 
twelve areas which are exposed in turn, care being 
taken to prevent overlapping, as this would result In 
the administration of an excessive dose to some ports 
of the scalp Dermatitis would appear in the over¬ 
exposed portions, and permanent baldness would prob¬ 
ably result After a correct dose the hairs begin to 
grow anew after two or three months, and the new 
heirs are free from the disease By the X-ray method 
of treatment the cure of a case of ringworm is com¬ 
pleted m three months, whereas the older methods of 
treatment by kxral applications extended for periods of 
two years or even longer In the case of the children 
of the poor treated m public institutions the saving of 
public funds that has resulted from the mtroductlan 
of the X-ray treatment of ringworm has been veiy 
considerable, and the advantage to the education of 
the children is self-evident, for while there are any 
infected hairs on the head It Is necessary for the 
children to be rigorously excluded from intercourse 
with other children 

Many other diseases are described m which elec¬ 
trical methods of treatment have been used with suc¬ 
cess. The methods are now firmly established, and 
the range of theur utility is being defined with ever- 
increasmg accuracy A C Jordan 

DEDUCTION AND DENUDATION 
Geographiial E&says By Prof W M Davis Edited 
by Prof D W Jcdinson Pp vi+777 (London, 
Boston, New York, and Chicago Ginn and Co, 
n d ) Pnee 121 6d. net 

ROF D W JOHNSON has done good ser¬ 
vice to science by editing this collection of 
the valuable memoirs by which Prof W. M Davis 
has done so much to advance physical geography and 
improve geographical education The volume includes 
twenty-six papers hitherto scattered in twenty-one 
serials The first twelve contributions are essays and 
lectures on geographical pedagogics, the ranging 
fourteen deal with various principles of phjrslograpliy. 
It would perhaps have been more convenient if tte 
two series had been issind separately, for the vokitMi 
though contalnbg no plates, is heavy for Its slae, and 
while the physiographic essays may he read wltii great 
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. .Amnoed jitud£^«f geology and 

Ipioi^ptyp the edncirional e^cdon' If of most use to 
« dlffemt draff o<t readers. The author’s cntidsms 
of teadiers and fAt-books would probably have been 
better confined'^to a work expressly for teachers, as it 
is not always good for the intellectual discipline of 
students to have their often scanty faith in their in- 
Stltictors still further reduced. Geographical educa¬ 
tion duxtld, moreover, proceed on su^ different lines 
In ODuntries in different stages oi devdopment, that 
Its discussion is of more local Interest than that of 
physical problems, which are of universal application. 
The educational essa3r8 should, however, be read by 
an geographical teachers, who must benefit from their 
high ideaU and valuable practical suggestions 
The fourteen physiographic essays in this volume 
show the development of Prof Davis’s views on 
denudation The earliest in date deals with the rivers 
of Pennsylvania and New Jersey, and led to his well- 
known classification of rivers according to their rela¬ 
tion to the original slope of the land The weanng 
away of the land to a plain sloping slowly to the sea 
is brought out in two papers on the peneplain and on 
base level, and they lead to the geographical cycle due 
to the interaction tetween uplift and denudation The 
course of the geographical cycle in an arid climate is 
discussed in a memoir first published by Prof Davis 
in i9oj Among the other papers included are those 
on glacial erosion in France, Switzerland, and Nor¬ 
way (1900), on the sculpture of mountains by glaciers 
(1905), on the mountain ranges of the Great Bo sin, 
and on the remarkable instances of river capture in 
the valleys of the Seine, Meuse, and Moselle 
The most striking feature in Prof Davis’s 

geographical wntings is his devotion to the 

deductive method He rejects emphaticaliy the view 
that geography is to be advanced chiefly “ by observa¬ 
tion, description, and generalisation *' To use those 
methods only is, he says, to walk on one foot He 
claims that invention and deduction are as necessary 
to geography as to any other science Many of his 
valuable results ore due to his keen insight and not 
to his method, which cannot be unduly adopted with¬ 
out altenng the position of geography in the circle of 
sciences. The very name geography implies that the 
subject IS descriptive rather than deductive, although 
some deduction is required by all schools of 
geographer But it hat hitherto been found con¬ 
venient to limit geographical work mainly to observa¬ 
tion, description, and generalisation, restricting ad¬ 
vanced deductive methods to the ^iccial problem of 
geography—the relation of the earth to man The 
subjecNmatter of geography is so enormous that it 
seems reasonable as well as convenient that there 
should be a special saenoe and societies devoted to 
the mapping and deecriptlon of the earth as it is, 
leavbg its evolution and explanation to other saences 
Geology, on the otho- hand, is a “logos,” not a 
“graphe”! and hence requires a more intimate 
connection of observation and inference than does 
physical geography Much that Prof Davis calls 
geograiAy has been generally regarded as geology. 
The distinction that has been to long established and 
has worked so wrell in this country, is showp by Prof. 
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e vb hlmadf Co have been aocepCadi also in AiiM;fea 2 
he is professor of geology at Hanrard a^ not 
of geography. Most of his physiographic essays 
are quite appropriate to a geological sdtool, and 
have been more read in this country by geologists 
than by geographers Four of them were published 
in gedo^cal and six in geographical journ^ 

Prof. Davis, however, regards geology and 
geography as essentially the same. “They are parts 
oi one great subject,” he says (p. 196) “ It is a mis¬ 

fortune that we have no English word to include both 
geography and geology” (p 198) “To set them 
apart ” he describes as an “ obsolescent system ” 
(p 304) Ptx)f Davis, moreover, restnets geology to a 
minor section of the joint subject, he regards it (p. 37) 
as the sequence of events in the earth’s histor>, and he 
regrets that such questions as rock weathering are not 
included in geography Ihe geographer must, of 
course, know some of the elementarv facts of geologv, 
as he does of meteorology and physics, but he has so 
many diffleutt problems connected with man on the 
earth that he may conveniently refer the studv of 
complicated physical causes to astronomy, meteorology 
and geology The abandonment of the conventional 
boundary betwreen geography and geologv would 
probably prove ultimately detrimental to both sciences 
The classiflcation of some of Prof Davis’s memou> 
as geology instead of geography does not lessen their 
high value Probably no living writer has done so 
much to improve the Interpretation of denudation 
His deductive method and his keen insight have 
enabled him in studvmg the history of river s>stems 
to unravel confused tangles of facts, and by skipping 
intermediate phases to go back to stages of which 
most geologists thought that no traces could be surely 
recognised in existing geography The two chapters 
on glacial erosion illustrate the advantages and the 
dangers of the deductive method, for according to 
some geologists, it has led Prof Davis to attach 
undue weight to certain striking features of mountain 
form, and to overlook features which must be in¬ 
cluded in a complete explanation Prof Uonney’s 
presidential address to the British Association has 
brought the controversy on glacial erosion to a head 
It may be hoped that the authoritative and masterly 
statements on both sides will lead to an agreement 
as to the main facts, but no settlement can be ex¬ 
pected until the arguments of those who limit the 
efficacy of glaciers as eroding agents have been 
directly answered J \V G 

TECHNICAL ORGANIC ANALYSIS 
AUen*s Commercial Organic Analysts Vol hi, 
Hydrocarbons, Petroleum, Aromatic Atid^, Explo¬ 
sives Edited by W A Davis and Samuel S 
Sodtler. Fourth edition, entirely re-wntten Pp 
x+d35. (London. J and A. Churchill, 1910) 
Price au. net 

original “ Allen’s Commercial Organic 
A Analysis” had established a place of eminence 
in all analytical and technological laboratories and 
was a book—it may be said still is a book—of every¬ 
day reference. ^ the same time the trend of modem 
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chemistry and ttaflhfld advances whldi an taking 
place o^g to gmiical research and improved 
methods prevent gay book, however well up-to-date 
on its publication, from holding Its place unless it Is 
continually revised In this respect Allen’s book re« 
quired revision along with other reference books of a 
similar nature. The work has now been taken up 
by new editors, and when this is the case one natur¬ 
ally scrutinises somewhat carefully the new edition 
to ascertain whether real improvements have been 
made. It must bo said at once that the revision of 
another man’s work is much more difficult than to 
start to write a book de novo, and the attempts 
which one naturally makes to leave In paragraphs 
untouched which were written ten years ago and in¬ 
corporate them with new material, the reverse of easy. 

The editing is being Jointly carried out by Mr, 
W A ^Davis, of London, and Mr. Samuel S Sadtler, 
of America As British and American methods of 
analysis are not always quite similar this editorship 
stril^s one as bemg a wise, but at the same time 
rather didicult arrangement. The individual sections 
ore, as is always the case In reference books of this 
nature, written by different collaborators. In this 
volume Dr F C Garrett deals with hydrocarbons 
of the aliphatic, olefine, and acetylene senes and of 
tars This section, also under acetylene, includes the 
valuation of calcium carbide and a reference to the 
method of Lunge and Cedercreutz in the Zeitschnft 
fur unorgamschit Chein%e is given The abstract of 
the method, however, Is hardly suffiaently full. 
Surelv such books as the one under review are written 
to enable the reader to carry out estimations without 
having to refer to the original literature We do not 
mean that all processes for the analysis of a given 
substance should be given, but surely one—the one the 
writer of the section considers the best—should be set 
out in detail The others need be only briefly referred 
to. or the references to the original literature given 

llie processes of tar analysis differ so considerably in 
detail in different works and with the various pro¬ 
cesses of distillation—that is to say, high- or low- 
temperature distillation—and the quality of the coal, 
that probably the author is nght in giving a more 
or less general survey of the subject We think, 
however, that the tara produced from the water-gas 
process and coke-oven tar might have been described 
In greater detail 

Mr Sadtler has compiled the section on bitumens, 
and treats of the distillation of petroleum, ozokerite, 
asphalt, petroleum and shale pr^ucts, cyclk hydro 
carbons from coal tar^ coal tar naphtha, and other 
similar products This secdon Is fairly full, and occu¬ 
pies saj pages, that is to say, rather more than one- 
third of the book. On the wh<^e the section cm petrd- 
eum oils Is very good. The subject U a big one, 
but most of the groun4 is covered in a quite satisfao^ 
tory manner. One can see that the author Is largely 
writing at first band, and although he quotes many 
authorities, he usually lets the reader know whkh he ; 
coQsldei* Is fhe most trustworthy method to adopt. 

Mr Sadtler Is also reqionslble for anthracene and', 
Its associates and 'tor the phenols The latter section 
Is na^Vally ohgreat importance owing to die extended j 
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emplagruMiit of pheiHn%id 
dlsint^ng and antiseptic pitrpo|iP|^be 
treated in a broad and comprebeitfhfe manoar, and^ 
deals not ority with phenols and creosotes from cogC ' 
tar, bat also from various other souroeti such as bdas^ 
furnace tar, shale-oU tar, and so on. 

Mr W. A. Davis is responsible for the sections on 
naphthalene and its derivadvet, and phthalic arid and 
phthaleins, Mr W. P. Dreaper for ^Uic add and Its 
alUes, and Mr Edward Horton for the aromatic adds 
Taken as a whole, the volume has been well 
brought up-to-date, and will, we think, still realntala 
its place os an invaluable book of retcrence in the 
laboratory, particularly of the technical chemist. Its 
one fault to our mind is that the authors are apt to 
be rather too discursive and rather disinclined to put 
the analytical particulars In a concrete form. The 
book professes to deal with commercial orgamc 
analysU, but sometunes one has to read a very long 
way before coming to any analytical facts Of course, 
it is of great assistance to read alt about the proper- 
'ties of the substance, but the exact analytical methods 
are of the utmost Importance 
By these remarks we do Qot wish to detract from 
the merits of a moat valuable aork, but to point out 
where the succeeding volumes might, m our opinion, 
be strengthened and made even more valuable 

F M. P. 


SKULLS 

DhptfographU Tracings tn Four Normal of Ftfly-two 
Tasmanian Crania By Prof R J A Berry and 
A. W D Robertson (Melbourne, Transactions of 
the Royal Society of Victoria, vol v., part l.) (Mel¬ 
bourne Kemp, 1909) 

W ITH the death of *'Lalla Rhook*' in 1876 one 
of the most Interesting of human races passed 
out of exlbtcnce “When we reflect,” write the 
authors of this atlas, “ that the Tasmanian aboriginal 
earned into our own times the primitive culture of 
Pakeolithic man and many of the structural peculian- 
ties of Homo neanderthalensis we realise, the scien¬ 
tific importance of the study of Tasmanian remains '* 
They have made by far the largest contnbutlon to the 
material on which our conception of the Tasmanian 
race must be based, and made It at a most unexpected 
penod. In his aelMcnown monograph on the Tas¬ 
manian race, published two years ago, Sir William 
Turner gave a detailed list of all the skuib then 
known, seventy-nine In number, and was of c^inion 
that further additions were unlikely The authors of 
this atlas have been successful In finding forty-two 
hitherto unknown specimens, thirty-three of whleh 
they discovered tn *vanoos private and museum coUeo- 
tloQf In Tasmania, while nine they unearthed from a 
native burial ground In preparing and pubtUhlng an 
atlas which contains 212 accurate tracings of these 
crania, the authors had two imjects In view: they 
wished to make the material thus dlfcovefed availabte 
for the study of anthropologlate throughout the wdrld; 
they also wished to secure a permanent rec o rd ^ 
crania which, being efaltfly In the hands 0! privattu 
owners, are liable to be lost or destroyed. 



oC IRffi^ciogjr. hoc mu*t we overlook the 
the Koyid- Sodety of Victoria for under- 
> iS^klng the escpenrive work of publiihing these 
diaborate records It is eeP^cUUv pleasing to note that 
a strong school of |4iysical anthropology is spnnging 
up In Melbourne, one that Is keenly alive to the neces^ 
■hy of studying the native racea as they now are, and 
of securing permanent records of their physical char¬ 
acters 

The publication under review may be described os 
a cranlological monograph of a new U'pe, there u 
practically no letterpress, no columns of measure 
ments, merely traangs from which measurements may 
be estimated In brief, the authors have made a 
large addition to Tasmanian records, but added 
nothing to the story of this exdnct native race Very 
likely they intend to give their Interpretations of these 
tracings when the\ come to deal widi their investiga¬ 
tions of the Australian natives Still, we are of 
opinion that the scientific value of the present publica¬ 
tion would have been greatly enhanced if the authors 
had included the results of the elaborate study they 
have made of this new collection of Tasmanian cranio 


yeafe', The present volume cQr\tn\Wib 6 ^ 

00 such: diverse subjects as Goetlie^s HermW iiw 
Dorothea,** “Latlum and Hellas, or Conslderatltos^ 
<m Ctassteal Antiquity," "Philosc^phy of Languege,^ 
"Phllosqrfiy of Religion," the " Bhagavad-Gftg,” 
"Pedago^" The matter seems, naturally, a Uttk 
old-fashioned, and the ssthetical parts appeal ddefiy 
to readers who mkke a special study of the history 
German literature Humboldt was a humaolatic 
philosopher, leaving behind him the individualism end 
general mthetic hurly-burly of the "Sturm and 
Drang" period 

(3) Another book of chiefly historical Interest, con¬ 
sisting of reprints of various writings of the three 
authors nam^, concerning ideals of university tcadi- 
ing The centenary of the Univcrslt)' of Berlin, which 
was recently celelmted, gives the suitable occasion. 
Dr Spranger furnishes an introduction in which he 
compares Berlin with other universities The former 

" was bom in an hour of great changes * this birth in 
the living flux of things, permeated with the 
thoroughly modern spint, gave her living power, and 
made her a model to her older sisters, who are but 
now stripping off the old forms, and growing into the 
new " 


PHILOSOPHY 

(i) Wolffsche Bcj^rtffsbcsUtnmungen Ein HtlfshUch- 
Jem beim Studutm Kanis B> Prof, Julius Bau¬ 
mann Pp iv+s6 Price i mark 
(a) B'tJbeJm von Humboldts ausgeu>dhlte phtloso- 
phisehe Sehrtften Herausgegeben von Johannes 
Schubert Pp xxxix+aaa Price 3 40 marks 

(3) Fichte, Schleiermacher, Steffens Uber das Wesen 
dev UmversttUt B> Eduard Spranger, Pp xlii + 
agi Price 4 marks 

(4) Baruch de Sptnoca Eihik Stebenle Auflage 
By Otto Baensch Pp xxxii+315 Price 340 
marks. 

(5) Encyhlopttdie dev Phtlosophie By A Domer 
Pp vii+334. Price 6 marks. 

(Leipzig Vcrlflg der Dbrr^schen Buchhandlung, 
1910.) 

COMPILATION of Christian Wolffs defini- 
tions, by the professor of philosc^hy at 
Gdttingen Dr Baumann made this compilation 
many years ago, for his own needs, purposely confin¬ 
ing himself to the problem of the theory of know¬ 
ledge Recentlv, when re-reading Kant's "Kntik der 
relnen Vemunft." he took up his compilation and re¬ 
cognised the parallelism with Wolff. This little book 
is therefore now published as a help to the studv of 
Kant It contains useful definidens, with references, 
of terms such as Empfindung, VovsteUung, Wahr- 
nehmungi Idee, Begrtff, which are the chief elemen¬ 
tary difflculHet in the way of the student of Kant, and 
of German philosophical writers In general 
(9) This selection of Humboldt’s philosophical writ¬ 
ings k intended to spread the knowledge of his many- 
sided nature and powers among a wider circle of 
tiosdsrs than has hitherto been reached. Those who 
^4rlsb tto go more dee^y Into his treatment of the sub- 
may bt^referred to the great standard^ edition of 
"MtNrorica, which ai^ieated during the coum of last 
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(4) In his "Biographical History of Philosophy," 
G H Lewes said that he never hoped to And foothold 
in the boundless morass of metaphysics, after he once 
fairly saw the reasons which rendered Splnozism un¬ 
acceptable The present edition of the famous 
"Ethics" (the seventh in German translation from 
the original LaUn) seems to indicate that there ore 
readers still to be found for the writings of the subtle- 
minded though Intensely spiritual Jew, to whom—as 
justifiably as in the case of Novalis—the term "God- 
intoxicated" has been applied The translator writes 
an Introduction, in which he remarks that "Spinoza’s 
philosophy is die most impressive concentration of the 
thought of the seventeenth century into a coherent 
view of the world and of life," even though those 
times produced Descartes and Leibniz And modem 
philosophy, for the most part, will certainly agree 
(3) Dr Domer, who is professor of theology at 
Kdnigsberg, is a follower of Hegel rather than of the 
great analyst whose name is inevitably recalled by 
Kdnigsberg. The present volume, which is not an 
encyclopedia in the English sense, is a metaphysical 
work dealing chiefly with the theory of knowledge 
and doctrine of categories The following sketch will 
give the author’s general attitude 
Hie progress of philosophy seems the same now as 
in antiquity Kant occupies the same position in 
modem philoiophy as Socrates did In the ancient 
After Socrates came Plato and Anatotle, to whose 
systems our modern philosophy of the Absolute corro^ 
spoods. Then came the Stoics and Epicureans, with 
a revidsicn to the practical side of things The 
modem analogue is found in those thinkers who lay 
emphasis on feeling and w 4 !l The chief difference 
between old iii4. new is, that the subjective nde is 
now much more In the foreground, which tendency 
show? Itself particularly in the importance assigned 
to pgydMiogy* %nie, indeed, candidly regard it as 
the central sdenoe. Also, in modern life the empirical 






•dencei, much greattf pvt Ihvi 

lfi 4 ^AntK)tdl 7 '«^^ulti tn^rtticwin and agpoitIcUm. 
Prof. Dornef^ fiOmbati both The physical adances 
themwlves point the way to metaphysical prindples; 
the problem of philosophy Is not merely epistemology 
or the making of a world-conception out of the dis¬ 
parate elements of knowledge and experience, but Is 
rather the search for a unified metaphysic by which 
the fundamentals of the world and of the spiritual Ufa 
may equally be grounded in an Absolute Being. 


AMERICAN TEXT-BOOKS OF MATHEMATICS 


reauU is that Imitative readers are Ihddd to 
their work in the same way, with disastrous rvliuXb^-j 
The last ninety-three pages in die trigoooinetii^^ 
contain a good set of five-figure tabl es . The Ubte- 
of logarithmic functions, however, makes no special 
{mvision for finding the log sin and log tan of small 
angles; a very simple rule applies to four-figure or 
five-figixre tables (with a difference of i' In angle), 
namely^ 

log dn f>log sin s•i-(log S-log ■) 
and this (or some similar rule) ought to be given In 
all tables which do not provide a special table for the 
first few degrees. The table of squares is interesting, 


(1) College Algebra. By Prof H L Reitz and A R. 
Crathome Pp xUi + a6i (New York H. Holt 
and Co , London. G Bell and Sons, 1909) Price 
61 

(2) Tngonometry, By Prof. A G Hall and F G 
Frink Pp x+146+93 (New York H Holt and 
Co , London . G Bell and Sons, 1909) Price 
7 s 6d 

(3) First Course tn Calculus, By Prof. E J Town¬ 
send and Prof G A Goodenough Pp xil+466 
(New York H Holt and Co , London G Bell 
and Sons, 1908 ) Price lar. 

T hese books are the first three of a series which 
is intended in the first place for students taking 
a university course In engineering, and also, to a cer¬ 
tain extent, for mathematical students It will be 
noticed that each book has two authors, who have 
been selected to represent the interests of readers of 
both classes 

(1) and (2) The chief novelty in these books is to 
be found in the variety of examples, selected from 
very different subjects Thus, as an example on 
evaluating nlgcbralc expressions (“Algebra,** p 24), 
the student is asked to verify in a few cases a formula 
for the day of the week, which (after an obvious 
simplification) can be written ^ 


as It gives the exact squares fnm i to xooo*, without 
occupying more space than an ordinary four-figure 
table; this Is effected by following the arrangement of 
Crelle*s multiplication tables, where every number in 
the same horizontal line is terminated by the sume 
two digits Both in the algebra and trigonometry 
certain of tho best-known power-series are given and 
used for numerical calculations, but the authors of 
the algebra are content to refer to the calculus (No 3) 
for proofs, while In the trigonometry some proofs are 
provided, which would not be accepted nowadays. It 
might be better definitely to cut out all sudi proofs 
from books on trigonometry, in modem teaching the 
elsT^ents of the calculus are certainly regarded as 
eafiv (and more generally useful) than the “calculus- 
dodging*’ of the old-fashioned books 
(3) Compared with recent English books having 
aimllv titles this book contdns fuller treatment of 
the applications of the calculus to applied mathe¬ 
matics, for instance, centroids, moments of inertia, 
resultant fluid pressure, ve considered at some 
length, as exercises on integration 
As in the other books of the senes, a large wiety 
of illustrative examples will be found, thus the expo¬ 
nential function is connected with the chemical 
probtem of inversion of cane-sugar The theory of 
maxima is illustrated by the eflSden^ of a r^b 


a+/+af+ [| (y+i)]+j + [jj]-ar+Iir]H^(iDo<L 7) screw, the speed of signalling in a cable, and the 


where t is the day of the week (Sunday being 1 and 
Saturdn> 7), and the date is the pth day of the 9th 
month in the >cv loor+j The reader interested in 
such matters may find it instructive to reconstruct this 
formula, of which the most interesting feature is the 
part depending on 9, it will be found that starting 
from March (and ignoring February) the lengths of 
the months recur after intervals of five months, and 
this is the basis of the formula 
The problems proposed in the trigonometry are 
chosen so as to illustrate the practical difficulties of 
surveying so far as possible Great stress is laid on 
the advantage of m^rig a form for numerical cal¬ 
culations, before starting to use the tables at all. One 
useful consequence is that, in the typical examples 
worked out, the logarithms to be added are placed in^ 
vefUcal columns, as Woitkl be done In practical work; 
writers of textbooks are very apt (in order to save 
spaced tff arrange such logarithms horuontaUy, The 
I ThaMiMkB ta thMoCtb* Ibtoryof that U. Lri Um 

aw m hite n sis a tetht/rwSwM ywr, vuh 
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In dealing with the Taylor's series derived from a 
given function, care is t^en to point out that the 
series may converge without being equal to the 
function; this is a point quite commonly overlooked 
in the theory, and possibly an example would have 
helped to emphasise it ^ 

As might be anticipated from the character of the 
series, a good deal of stress is laid on methods for 
approximate Integration, such as Slmpson^s rules and 
other similar methods, and several examples are given 
of their application to irregular solids such as rails 
It seems strange, however, diat the exact form 
of Simpson’s rule Is not mentionedi for finding the 
volume and centred of a railway embankment (or the 
slice of an ellipsoid) in terms of the areas of the 
eods ahd the area of the central section. 

The use of infinite series for finding an integral 
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th^ fetnfidrr M “aftpiteimato in* 
Ma U a View whidi ddea not teem alto- 
tat^actoiy. At enj ratey die nature of the 
^ apptacimation in^ved In uting an infinite series is 
certainly different from that anodated with the use 


, dt Shtlpton’s rules. Inddentally, at least one 
examida (p. 379), in which the integration Is effected 

a series {yl(y+c)idS Integrated over a circle), is 
eadly reduced to Unite terms in the iom, 


Some of the integrals proposed for evaluation by the 
aid of senes are not very easy to evaluate dtrutly , for 
instOnce (p 380), the elliptic Integrals, 

ioN/(»nnx) 

Both of these can be expressed in various forms, but 
the series which are more immediately suggested are 
not very suitable for ordinary calculations, in par¬ 
ticular the second of them suggests the binomial ex¬ 
pansion of (i—but the resulting series is quite 
hopeless for numerical work Of course, there are 
several ways of transforming the integrals before con¬ 
version to series, but such transformations might well 
be suggested in the questions, or the reader may not 
succeed in guessing what to do first 
In reading the chapters on applications to plane 
curves one cannot help regretting some of the old- 
fashioned geometrical types of proof, no doubt the 
older books contain much that is not only unsound, 
but incapable of being made sound. But in spite of 
this, a geometrical treatment is more attractive to 
the ordinary reader, and in many oases the proofs can 
be made reasonably accurate by the aid of very little 
additional analysis. 

T. J. Va B 


BOOKS ON NATURE-STVDY 
(i) Der Naturfreund am Stranda der Adna und des 
Mittelmeergebietes By Prof. Carl I. Cori 
Pp viii +148+33 plates (Lelpsig Verlag von Dr 
Werner Klinkhardt, 1910.) Price 3 50 marks 
(a) The Apms and Methods of Nature^tudy A Guide 
for Teachers By Dr John Rennie With an in¬ 
troduction by Prof J Arthur Thomson Pp xvi+ 
35a (London W B Clive, University Tutorial 
Press, Ltd., 1910) Price 3s. fid. 



organisation of manne creatures, but rather to be a 
companion to direct the attention of the nature-student 


to the more commonly occurring marine organisms 
an4 to the chief phenomena associated with 
them. After a bnef account of the past history 
ol the Mediterranean and Adriatic, the author 
passos to the consideration of the animals 
of the bead»—ArenicoUf Slpunculus, Solen, Venus, 
^chioocardium, Synapta, Carcinus, &c —the chief 
teUures and theoretical points of interest associated 
.with mhoy of which ane indicated. While dealing 
tritfa Anndids, the auriior directs attendqn to thdr 
^ftilMtloflahlp to the Crustacea and to the dieory of the 
anoeatry of vertebrates. Modifications of 
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Structure correlated with certain hahn^es ittne* 
trated, for example, by sessile ttflT 

habits of animals, e g the shamming death and aufo- 
tomy of crabs, are dealt with m an interesting manner. 
The description of the abundance of life on the beach 
leads up to remarks cm the ongln of life in shallow 
water, **die Geburtsstdtte alles Sems ” The lagoons 
and their flora and fauna—Mysidse, Carcinus, Car- 
dium, Labrax, Anguilla, &c —and the ^tera 
meadows, with their extensive and characteristic 
fauna—^Virbius, Spadella, Turbellaria, Cerianthu^, 
Sepia, pipe-fish, sea-horses, &c—are the subjects of 
two copters. 

The account of Sepia contains Interesting references 
to the antiquity and former greater abundance 01 
species of Cephalopods in the period when the Ammon¬ 
ites flourish^, and to the power of colour change, 
owing to which ** spiegelt sich sozusagen die Seele der 
Sepia auf ihrer Haut ab '* Throughout the volume 
the author brings before the reader observations on 
the mode of life, the food and special points In the 
physiology of the animals under description; for in¬ 
stance, he points out that in Trochinus, the weever- 
fish, the spreading of the spines and the assumption 
of the defensive attitude are dependent chiefly on 
stimulation of the tail The organisms of the rocks 
and rocl&pools are then considered, attention being 
given to boring animals, e g Pholas, Paracentrotus, 
the former boring by chemical, the latter by mechan¬ 
ical means. 

The concluding chapters give accounts of the larger 
organisms obtained by dredging, and in the plankton 
(Rhixostoma, some Siphonophores, Ctenophores, and 
Salps) and on the high sea (fishes, dolphins, Ac 
The figures are for tlie most part excellent, but a 
few, for instance, those of Aphrodite, Arenicola, and 
Balanoglossut on Taf vi , aro capable of improve¬ 
ment A few errors of spelhng occur in the names 
of the animals figured, e g ptlleata (for ptleata), 
forscalea, Utonna, and Echinets But these ore only 
slight blemishes, and do not seriously detract from the 
value of this excellent work, which cannot fail to 
stimulate the interest and Imagination of the nature- 
lovers for whom it is intended 

(a) Dr. Rennie alms at imparting a definite con¬ 
tinuity of principle to the teaching of the subject of 
nature-study and to this end he outlines series of care¬ 
fully graded courses He holds nghtly that the facts 
need to be carefully grouped pr arranged in sequence, 
according to prindple, in the mind of the teacher 
(although the principle need not always be enunciated 
to the pupils), for only in this way can the teaching 
be effective. Four school courses are suggested, 
namely,^ ffir pupils of seven or eight years, eight or 
nine years, nine to twelve years, and seniors, all of 
whidi are arranged on a seasonal plan and deal in 
turn with plants, animals, weather studies, calendars, 
and general considerations Several chapters are 
devoted to excattent object-lessons on common living 
things, e.g frogs and toads, birds and their eggs and 
feathers, the mole, shells, the snail, caterpillars and 
moths, earthworms, gnats, buttercups, common fruits 
and seeds, trees, Ams, Ac. Then follow elementary 
studies of some common rocks, suggestions for a 
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school gardsQ ctudin tasects of economic Import¬ 
ance Jk The IcsBOoa are objective and pracdcal 
and from the stms of trustworthy infonnation which, 
they contun the teacher can select those topics most 
applicable to the kKality and conditions under which 
he works The volume U a plea for care and method 
and we can recommend It to those teachers who desire 
to develop their work in this subject along sound hnes 
There are i**8 lUustrabons for the inobt part good 
but several of those of insects might have been more 
carefully executed 


OUR BOOK SHELF 

An Introduction to Biology for Students tn India By 
Prof R E Llojd Pp XV1I1 + S98+15 plates 
(London Longmans Green and Co 1910) Price 
4 rupees (or 5s 44! ) 

This little book does not pretend to be a complete 
introduction to biolc^ and the title is perhaps some 
what misleading ft deals exclusively with certain 
invertebrate typM and certain general pnnciples and 
appears to have been dengned for the use more 
especially of Indian medical students Ihe author 
tells us in his preface that the book was written some 
what hurriedly because it was urgently needed The 
tvpcs dealt with have very properly been selected from 
the Indian fauna and the work is evidently based very 
largely upon personal observations f r which the 
author deserves due credit Some of the animals 
described such as the fre^ water sponge the 

n ion and the mosouito are not usually dealt with 
nnentary text booiu 

Ihe work is of a strictly elementary character but 
at the same tune suffers somewhat from being rather 
to> much up-to-date Thus the chapter on heredity 
is practically confiied to Mendelism The author ta 
not always h^ppy in his definitions He tells us 
that the anterior end of an animal is that at which 
the mouth opens the posterior end is where the anus 
IS to be found But difficulties sometmes arise in 
using these terms for example in 1 gasteropod 
mollusc the mouth and anus open in the same direc 
don Surely it would be more correct to say that 
pnmanly the anterior end is earned foremost when 
the animal moves about while the posterior end comes 
hindmost It is difficult to excuse the spelling of the 
word Foramen fera and the statement that the 
shells of these 'inimals ore always perforated by 
minute round apertures is very mibfeading Anothcr 
misspelling ag mat which we must protest is chord 
for cord in the case of the nerve-cord of Annelids 
This is a mistake which is frequently made by elemen 
tarv students doubtless on the analogy of noto 
chord which of course is rciUy n Gr^ word 
It must not however be forgotten that this is a 
pioneer work wntten under gre^t disadvantages It 
shows a considerable amount of ongmalitv both in 
scope and treatment and should prove useful to those 
for wh<»n it is intended A D 

Botany for High SchooU By Prof G F Atkinson 
Pp xv 4‘493 (New York Henry Holt and Co 
1910) 

it is found that a school text-book of botany 
of average sue oonUuhs m addition to a course of 
HMirpholocrv ddalmg wUh growth and work of parts of 
the flawerug plant a seriee of life-histones drawn 
from an the plant divniona nnd iccessorv chapters 
on ecologv economic plants and plant breeding the 
que^n naturally aiiiM whether careful expMtlon 
IS nS\ being sacrificed to variety There an certainly 
objectiont to the inclueion of the lifehutonea from 
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tba lower wyptMrOobf M tb 
suffice for pracocai workp also I . 
are too complex for the orduiary sc h o o iwy or 
while many teachers would prefer a. good ODune of 
physfohigy or a grounding ui the mesifltoaMo of 
vascular planu as an item in training 
Nearly half the boede » devoted to mt firrt pnt !& 
whidi the author presents a well arraagsd account q£ 
the activities of the plant The mormology of ^he 
vegetative organs is not so well ordered end disre ere 
ecveral unsatlsfattcMy passages such u the confusion 
between stem and shoot unacceptable dsfinttlQns Of 
decumbent and parts of a leaf end a misuse of 
cambium in descrilAng the stem of the moiee plant 
The flowers methods of polUnation and seed dispersal 
are treated at some length The later chapters 
suffer from excess of generality or a tendency to 
the introduction of speaalised tc^pics but it should 
be ndded that it is the author s intention to present 
outlines that are to be filled in by the teacher s touree 
and practical work 



Proceedings of the AnstoteUan Society New senes 
Vol X iQoq-io Pp 300 (London Williams 
and Norgate 1910) rim 10s fid net 
Tub Anstotelnn Soaety exists for the systematic 
study of philosophy as to its histone development 
and as to its methods and problems It is an ans 
tocratic body—intellectually speaking—consisting of 
about one hundred members among whom are Mr 
A J Balfoir Mr Haldnne Prof horley Dr Stout 
Bernard Bosanquet and Dr Kiadworth Hodgson 
In the latest v^ume of Proeetdmgs there are 
papers on Sensations and Imaaes by Prof Alex 
andefg The Subj^ matter of Psydlology by Mr 
(y E Moore £pi8temc4ogical Difficulties in Psy 
chology by Dr William Brown Kant a Account of 
Causatiofi by Mr A D Lmdsay Bergson x 
Iheory of Instinct by Mr H Wildon Carr Science 
and Logic by Mr £ C Childs Some Philo^^lcal 
ImpUcat ons f Mr Bertrand Rui>sell s Logical 'Dieory 
of Mathematics by Mr S Waterlow and two In 
teresting papers on Are Secondary Quahties Inde 

r ndent of Percept on ’ by Dr Percy Tlunn and Dr 
C S Sch Uer respectively The former takes up 
a position of vigorous realism while the latter with 
all his accustomed ittractivenew of style—even when 
dealing with very technical matter—hopes to convince 
Dr Nunn that philosophical bolvatlon bee in human 
itm for which the old terms idealist and realist have 
'ilmoit ceased to have meaning or mterest Dr Nunn 
has a curious ind nther novel argument m kivour of 
there being possibly something really there in 
some hallucinations He instances our old fneiid the 
stick bent in a pool To the eyes it u bent to 
the touch it is straight m other words its visual 
characters are not In the same position as its tactual 
May we not therefore see a real thing whlds to our 
other senses is elsewhere? It » certainly a sugges 
bve analogy thou^ 


HdutUche Blumenpflege Erne AnUUung MUr PJltge 
der dankbarsten Zimmer und Balkon Maimn 
By Paul F F Sdiulx Pp vh + aifi (Leqizlg 
Quelle and Meyer n d ) Price t 80 tmuka 
Aocoimnio to the author plant culture m the heme to 
not sufficiently practised In Germiuiy and the object 
of the present work is to oroine mart interest id fbe 
pursuit Certainty if the plants for which instrOctiom 
arc given can be grown in the house many having 
Che time and taking a keen interest ui fiowwrs wwla 
be inctfaned to try their skit! lltie list Inctudn 
Abufeikur CameUa the Alpenrose Bbuvmdiajr 
MonsUra dekeioea and Odoniopoemm grgnda he 
addition to the palms geraniums hyettanj^ Qictfir 
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neognited to 


t uitiw lOr dM ptvjjWift The chief eetentials to 
).fMM ei*e CMvfuQy ueparad loU, good lighting, 
t*1naeteiif wetenng, and, in many caeei an unheated 
Moth for winter storage, (he good results observable 
m cottage rooms are <)ulte In accord with the lost 
contttloae 

The author first initnicts to general processes, such 
as watenng potting sowing, and the bke and then 
gtvM epecuil directions for each plant or group of 
sumkr plants, arranging them accordmg to habit 
Tlait loatructlons are luU dear and explanatory so 
that anyone with an ambition for cultivating such 
plants as those nimed above without a greenhouse 
wtU be well advised to consult the book and aork 
upon the lines indicated 


FUthes from tho Onent or a Thotuand and One 
Mommgs wtth Potty In four books Spring 
Summer^ Autumn and Winter Book third 
Autumn Bv John Haselhurst Pp x+280 
(London and Mlesbury Marell Watson and Viney, 
Ltd 1910) Price is 6d net 
Readers familiar with Mr Hazelhurgt’s sonnets on 
summer will turn with interest to his verses dealing 
with subiccts su^ested by the phenomena and events 
connected with the fall of the vear His subiccts 
n^e from Enthusiasm to Mtser> and from 

The Sewing M'lchine to The Dome of Heaven , 
and he finds music in them all 


LETTERS TO THE EDITOR 

(Th« fiditor dots not hold ktnutlf rttponnblt for optmom 
txprtsted by hts corrttpondtnU HtUktr eon he undtriakt 
to fflarfi Of to cofftMpond with tkt wrtitrs of rejtctod 
fHtmmtcnpiM intended for ihte or any other part of Natuiu 
AT o noUce 11 taken of attonymout eommuntcattons ] 

The Inheritance of Acquired Charactere 

I AU rather ditpoied to think that Prof Judd s r^ht 
in saying that this and similar problems were u> ivt intl> 
present te Darwin s ever open mind 1 hey seem to me 

indeed to underlie the wnole of the dlstusi 101<« 1 \ the 

second volume of the Variation of Plants and Anm aU 
under Domestication and 1 believe it is genersU) on 
sidered that Darwin put forward hii theory of pin 
^esii' to account for the cases where some amount of 
direct influence of the environment appeared to be 

inherited 

The passage which Prof MeldoU quotes from the sixth 
edition of the Orig n occurs word for word in the 

first (p 44} It IB interesting to note that in the int rval 
between the two Darwin never saw any ground for altir 
Ing the statement though he modified others on the simc 
page 1 esn have little doubt that at anv rate so fii ns 
plants are concerned the source of his authoritv 
for ** It IS to be found In Alph de Candolle s great and 
admhrabls work * as Dafwin calls It ( Ongin s \th 
edition p 89) Gdographie Botanique raisonn^t 
That appeared in 1855 and there is abundant intern il 
evUenoe to show that It received from Darwin the most 
attentive study 

Great and admirable it certainly Is but It is mpossible 
not to feel in reading it that, perhaps in the whok historv 
of scNAce there has never been a more striking case of u 
eoup manqiid For de Candolle had the same problem 
before him as Darwin and be attacks it by the same 
melbod of patiently accumulating and sifting facts He 
grasps the action of variation heredity and of cultural 
•eleotion but he fails to grasp the idea that nature m ^ht 
opmts on the same Ilnek os the cultivator and natural 
aelmon constantlv eludes hkn ss it did Herbert Spencer 
It is true that de Candolle dbes not absolutely re eci the 
«9sct of the eovironaieat but he was led to the con 
qbiskm that it would act If at all with such extreme 
-miRaaef at to pracfii^r la^bctlve It Is difficult to 
ffm a brlof quotation laif dv ^lowmg mav luAce 
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St firi, anil a M questioii 4 e IlnBKttiek Al; 

dimu nr Im v^gitaux, je dm kxii d, tombanre 

I opbUoo d una uccUmataHon c est & dire d un dbaagmegi 
dans la nature det espAces qui les rende aprAs quekim 
gdnfruthMis, plus aptes k r^sister au\ influences ddfavorablas 
d un ohmat J ai applaudi au mot spintuel de du Petit— 
Ihouan L'acclimatation cette douce chimire de la cul 
ture * (pp 1089-88) 

It must 1 think be evident that though he does not 
actually quote it Darwin fiom his use of the svord 
chinusra ( \ariation u 313) has this passage in his 
mind But he goes on to show that the probim Is at once 
solved by natural selection He states this, however with 
his usual caunon — 1 hough habit docs something towards 
acchmatisation yet the spontanuous appearance of 
constitutionally different individuals is a far more effective, 
agent * (loe Hi 314) ind though he appears in the mam 
to have relied on de Candolle he took some trouble to in 
vestigata the question for himstlf — Can we feel suix. 
that our kidney beans are not somewh it hardier ^ 1 have 
not been able bv searching oM horticultural works to 
answer this question satisfactorily 
1 think then that it was upon de Candolle s conclusions 
supported by his own investigationb that Darwin bastd the 
pr^nant sentence which Prof Hcldola has quoted \nd 
how pregnant every word in the book ib van be little appre 
ciatea except by those who have more than a bowing 
xwquamtance with its pages 
1 cannot but agree w tn Prof Judd that modern ovolu 
tonary theory had its root in 1 >l11 Nor do I think that 
in the cold light of history it will seem to be going 
too far to assert that if the Principles of lieologv 
had not been written we should ntv r have had the Origin 
of Species * If the potscbsiin of Dirwin is the glorv of 
Cambridge it is pleasmt for a member of the sister 
unmtvirv—though it sais little about it—to know that It 
is secure in that of Lvcll 

W T Tiiisslton Dyfh 

\\ itcombe 


PaUsoiithJo fibafk*stralfhttaare 

Im a previous communication to Natuiie (vol I\xi\ 
p 37a 1906} I directed attention to some Ebkimos orrov^ 
straighteneri which present a cloker resemblance to th 
famous bdtons de Commandement of the Magdalsnian jg«^ 
than any which had been previously described 

I ast summer when m\ friend Mr Marrett and 1 skere 
returning from loulousc 
where ue had enjoyed the 
hospitalitv of the French 
Association we stayed at Pen 
gueux on our wav to somu 
of the painted caves of L s 
bviies We wert foitunnle 
in our choice of an hotel kr 
our host M L D don 

proved to be an enthusiastK 
investigator of the caves in 
the neighbourhood His col 
lection of Aungnoclan bone 
Implements obtalmd by Jnm 
from the Aungoacian star on 
of Castelmeuie is the finest 1 
have seen and 1 should 
think unrivalled anywhere 
M Didon informs me thnt he 
has completed its description 
which wifi be published in the 
course of the winter 

The number and vsnety of 
the bone implements obtained 
from this single locality 
datum from a period 10 long 
antertor to the Magdatenien 
greatly Inipressed but the 
otyects which ntost aroused 
my interest were three sh<ift 
ttralghtiiiers (see Fig) These wh le presenting a general 
resemblance to the Magdaleman bfitons make a still 
nshret apfkoach to^ those of the Eskimos previously re 
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ferred ta M. Dldon kind enough to ollow me to 
make drawing! of them for publication, and In the acoom- 
pan^ng figure at B, C, O they are ebown elda by fide 
with the Eeluinoe’ ehaft^traMtener d ea cri b ed by Dr Boaa 
(Prant Boax, Bull Am# Ira* Nat Hiit, xv, p 84, 
iHg 117, 1901} They are all reduced to the aame 
acale The larger hotel are no doubt intended to be 
uied upon the thafta of Javelliu or lancet, the amaller 
''ones are of an appropriate aue for arrowt The largeet 
hole In A li 94 mm in diameter, In B ai mm } the amall 
hole In C it only 10 mm 

The most Important feature in thete implementt It the 
obliquity of the holea, their azet are not peipendicular, 
but atrongly Inclined to the face of the implement* 
Singularly enough, in the more ardttic hdton 04 Com- 
mandorntni of the Magdaleniant thit refinement it abaent, 
and the hole goes etraimt through 

Iho ridges produced by the drill In bonng these 
Aurlgnaclan ttraightenen are still preserved, except on 
two opposite sides of the hole, where they have been worn 
awav oy use 

whatever may be the ultimate verdict upon the Magda- 
lenlon ** bdtoni,'* there can be no question as to the nature 
of their Aurignocian homologues, since in no essential 
feature do these differ from the ^alt<otraighteners of the 
Baffin's Bay Eskimos described by Dr Boas 

A similar straightener baa been described and figured 
by Malka from the Kulna cave near Sloup, in Moravia 

Oxford, January 7 W J Sollas 

Tho TorkotUii Boithqaako of January 3-4. 

Son details of the selsmogrophlc and magnetographic 
records of the great earthquake of January 3 may be of 
interest to readers of Nature* The three osciflation phases 
as seen on the seismogram are oomparativelv large They 
commenced suddenly, each with a westward dis^acement, 
at XI h 37m , I ih 44 5m , and 1 ih 48 cm. pm re¬ 
spectively The large waves (third phase) then continued 
for 33 5 minutes, pmucing rapid oscillations of the boom 
at an average of 35 mm double amplitude, indicating 
144' arc swing of the pillar* But these suffered an early 
interruption of 5 minutes by an apparent interference of 
two systems, r^ucing the amplitucle to a minimum at 
iih 54m pm The recovery was immediate and sharp, 
as If by the arrival of a second train of large waves, 
resembling closely the effect of the initial shock of the 
first large waves 

The maximum amplitude may have occurred between 
midnight and 8 minutes after, during which interval the 
registering light-spot travelled frequently beyond the Imiits 
of the camera a^rture. But tbm is a ^babillty that 
the maximum ocnirml precisely at midnight, and this is 
supplied by the mechanical effeM upon the three magneto- 
graphs, each of which shows a clear maximum osriUation 
at midnight 

As on former oocailont, the bifilar suspension of the 
horisontal force magnet was much more sensitive to the 
flhakes than the unlfilar decimation or the vertical force 
balance The bifilar responded to the first preliminary 
earth-tremors, and did not come to final rest for half an 
hour Its record shows two gfeups of lines The first 
contains three clear oacillations, markl^ the beginning, 
middle, and end of the first tremors flie second group 
contains five oacillations, Including die maximum, and 
there is a smaller ofdUation near the middle of the Inter¬ 
vening lull at iih 50m p m , the commencement of the 
large waves The other tw6 curves ohow only the last 
group, containing the maxlimim 

We have therefore on the horlaontal force curve oeciUa- 
tkme Kepondlng to the three Initial shocks of the first 
and second qsra tremors, end of the laige waves. To 
these may be added the maximum oscillation at midnight, 
as probabty responding to a tudden Increment of the large 
waves. 

The bMlae suopenekM, belag a torsion balance against 
the horUbntal force, Is naturglty more sensitive to sudden 
vertical nKM^emsnts of Its pillar than to horisontal or 
slower v^eal dispUoementt* 

4 \ Waltir SiDoaiAVts, SJ. 

StonyhiOtt CoUtgs Obserratory, January ii. 
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A< given by the MItoe-priociple irfemogrtiiih pert} 
commencement of the phases of this quasi net* pA* 
foUows i^Preliminary c both N. and W« boom, 11 34 phitb 
Second N boom 1140; W. boom, 1139*5 PrK o^ r 
N boom, II W boom, 11.51-8, 

The actual maxima were boom, iio>8 omu it 

11 587, W. boom, 131-0 mm, at 11 55, and iaw6 mm aft 

11 ^3, ' 

There were 30 after-ohocks on the N boom, lasting until 
5.11 a.m , and 37 on the W boom, lasting until c 16 

F Edward Norrir. 
Woodividge Hill, Guildford, January 17 


Tho ilvldagi f Mon, 

Mat 1 mention on behalf of my r^tive, Mr I 
Worthington, to whose previous letter M Antonlodl has 
replied In Nature of January 5, that he is at present away 
on on eclipse expedition to the Pacific Ocean, and out ci 
reach ol correspondence? 

A M WORTHUiOTON. 

1 The Paragon, Blackheoth, S E , January 17 


PifibaU of January 9. 

Tub Rev. W F A Ellison, of Fethard Rectory, near 
Waterford, haw a splendid meteor on January 9 at yh 
35m GMT 1 he apparent path was near Aries and 
Cetus from *5®+3® to ay®-13® Motion very slow, the 
whole duration being at least seven seconds 
The flight was directed from the radiant of the January 
QuadraiiUds, and it is possible that the fireball formed one 
of the laTgtf fragments of that stream But this is un¬ 
certain, and another observation is desirable to discover 
the true radiant from Cornwall the meteor must have 
been a very fine object, and muvt have attracted the notice 
of many persons, though I have seen no published descrip¬ 
tion of It 

W F Dbnnihq 


THE ADMISSION OF WOMEN TO THE PARIS 
ACADEMY OF SCIENCES 

I N our last week’s issue we gave an account of 
the action taken at the quarterly plenary meeting 
of the five academies of the Institute of France on 
January 5, in relation to the proposal of the Academy 
of Sciences to elect Madame Curie to the vacancy on 
the physical section of that body caused by the death 
of Monsieur Gemez. 

A Paris correspondent has sent us a copy of the 
Tomps containing a remarkable letter from M. Dar- 
bouz, the permanent secretary of the Academy of 
Sdencea, giving the reasons and motives of the 
academy for their decision We have not space for 
the whole letter, which is admirable from start to 
finish, but M. Darboux Insists upon a point missed 
in all the preceding polemic, whidi should have 
an important bearuig upon the general question raised 
bf it. 

After referring to the magnificent work done by 
Madame Cune, and the honours which have been 
showered upem her, he pobta out that her propo^ 
election as a working member of a busy academy 
Is a matter of great Importance, not so much to 
Madame Curie as to the academy itsdf. 

**Tiuit de titres, tant de r^sliltats mdmorablet 
obtenus dans un si court espace da temps donneralent 
certes k Mme Curie le droit de rdetaoutr comma um 
recompense mdritde le sldge occupd nagudre paf son 
Mats un sidge k notre Acaddnue est phis et 
miettk ou'une rdcompense. S’ll dome une satlafbo*' 
tioQ Ugltime et quetques drdts, il bnpoee aued dee 
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Pour exfttnliur 4 eft Mint de vue 
U CftMldftture de Mine. Cvuifty il ett neoessaire que 
llOUft ra{»pftlloni rapidement Id, pour te grand public 
out llgnm quelquo peu, le rdle et le fonctionnetnent 
^ rAraddmle deb sdenoes. 

**Deft cinq AcadMes qui composent I’lnstitut de 
Fiance, eUe cit peut- 4 tre ocUe qul a la tAche la plus 
active et la plus lourde. Certes, oomme la ndtre, Ics 
autrea Academies ont des prlx 4 distribuer, moins 
nombreux et moini varida pMt 4 tre, mais le soin de 
Juger des conoours et de mstribuer des rAcompenses 
esc bien loin de former notre prlndpale occupation 
Dans ses stances hebdomadaires du lundi, I'AcadAmie 
Acoute avec IntArAt les communications, souvent nom- 
^breuses, de ses propres membrei, mais elle revolt en 
^ outre ime foule de travaux, venus de PariSp de la 
province, de nos cotoniec, de I’etranger. II n*est pas 
rare qu’une de nos sdances recueille une oentaine de 
communications ayant les orlglnes les plus diverges 
Les comptes rendus de nos stances paraissent le 
samedi de chaque semainei dnq jours seulement apr&s 
la sdance; lU contlennent presque toujours de 50 4 
too pages in-4°, ou se trouvent exposdes lea recheraes 
les plus neuves, lea plus Intdressantea On peut 

afflnner, sans crainte d'Atre dAmenti, que cette publi¬ 
cation si rapide, si soignde, constitue le moyen d’action 
le plus puissant dont dispose aujourd’hui une socid^ 
savante J’ajoute que depuis trols ana, notre con¬ 
frere le prince Roland Bonaparte a confid 4 PAcaddmie 
des Bommes importantes, destindes 4 provoquer ct 
4 subventionner les travaux sdentifiques les plus 
mdrltants. 

*' Pour accomplir cette tAche fdconde, pour dSstrlbuer 
tous ces prlx, toutes ces subventions, pour af^rdcier 
si rapidement ia valeur des communications qui lui 
parviennent, I'Acaddmie a dvidemment besom de fatre 
appel 4 toutes les oompdtences 04 trouvera-t-elle 
un savant plus autorisd que Mme Curio pour Im 
donner un avis sur ces travaux relatifs 4 la radio- 
BCtivitd, dont le nombre grandit si rapidement? 

“D’autre part, ces chercheurt qui peuplent le 
laboratoire sf prospdre de Mme. Curie, qui travaillent 
sous sa direction, devront-ils se rdslgncr 4 voir leurs 
efforts et leurs travaux mdconnus ou ndgligds? N’v 
a-t-il pas un intdrdt dvident 4 ce que le chef qul 
Inwire leurs travaux soit odmis. comme ses autres 
Goudgues de la Sorbonne 4 ftin prdsenter, 4 les 
ddfendre dans les commissions de pruc, 4 les proposer 
pour des subventions, en un mot, 4 remplir dans 
toute son dtendue la fonction d’un membfe titulaire 
de TAcaddmie des sciences?" 

« * ft ft « 

"Nous nous contenterons de remarquer, en ter- 
mlnanL aue, sM arrive souvent 4 notre pays de 
marcher a I'evont-garde des nations, dans le cab 
actual e’est TAtranger qui nous aura doting Texemple 
Ne parlons pas, si I'on veut, des (Ustinctions qu’a 
rofues de ce cdtA Mme CutIg, blen qu*elle ait AtA 
nommAe membre acitf de quelaues-unes des acadAmies 
que nous avons AnumArAes plus haut. Mais nous 
•ommes allA dernidrement 4 Roctie, pour y assister 
aux sAanoes de rAssoclation des acad^les, et nous y 
Bvons vu la oomtesse Ersilla Lovatelll siAger, cn 
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ouaiitA’ de doyenne de la aection d’archAofogie, 4 
racadAmle rcmle des Lincei, qul joue en Italic le 
rdle de notre instltut De mAme, lorsque nous assis- 
tions en 1900 aux fAtes du semid centenaire de 
Pacoid^le des sciences de BetUn, une dame encore, 
Mrtie SUse Wendel, asslstait 4 toutes les cArAmonies 
aa titre de membro honoralre de I'scadAmie. Nous 
polt^rlons ajouter d*autres exemples; cftux -14 sufiiront 
a prouver qu ’4 rAtnnger, on n’Aprouve ^pas les 
dW^Tes qua font hesiter quelques-uns de nos con- 
Wrftft." 
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request that we should print it, together with thsu 
statement that the MemoHdl was handed to Mr, 
Asquith’s private secretary by Sir David Gill, K.C B., 
F*R S , president of the Royal Abtronomical Society, 
and vice-president of the Bntish Science Guild, au 
Sir A. Podlcr, C I E., F R S , hon sec , and that the 
Prime Minister was pleased at once to grant the 
prayer of the memorialists — 

MEMORIAL 

TO 

Thx Rjoht Hon the Pbiub Ministbr 

The Memorial of the undcrsigniKl FellowB of the Royal 
Society and other bodies interested in the welfare of 
British Science to the Right Honourable 11 H Asquith, 
Prime Minister, and First Lord of the Ireasury 

That in 1875 the Royal Commihsion on Scientific 
Instruction and the Advancement of Science strongly 
recommended the establishment by the State of an 
Observatory for Solar Physics 

lhat in 1879 this recommendation was acted upon by 
the Government 

That the accompanying letters from the Directors of 
the Chief Observatories and Meteorological Institutes in 
Europe and the United States show (1) that the work 
thus undertaken was of especial importance to the Bntish 
Empire with Its temtory distributed all over the globe, 
(a) that the results already obtained are of high value, and 
promise eventuslly to Iwd to the better ^recasting of 
droughts, (3) that the International character of the work 
makes it important that It should be corned on In close 
connection with a Government Department, (4) that a 
high^evel site and free honson are now essential 

That when a change of site of the Observatory became 
necessary, the Solar Physics Committee, a Consultative 
Committee appointed by the Government to advise them 
on such matters, selected a high-level site at Fosterdown 
on land purchas^ some years ago by the War Office, but 
no longer required by them The Committee reported that 
this site fulnls the requirements of modem astronomical 
research 

And whereas, white we understand that the Solar 
Physics Committee have not withdrawn their recommenda¬ 
tion, the site In question 11 now advertised for sale on 
December 13. 

We, your Memorialists, therefore pray that the proposed 
sale ot the selected site may be delayed until full Inquiry 
has been made, and until a derision has been arrived at 
with full knowledge of the questions Involved 

And your Memorialists wilt ever pray 

Lansdowne, Avebury, Rayleigh, Joseph D Hooker, 
James Dewar, Iveagh, Lochee, R B Clifton, William 
Ramsfty, J A- Fleming, Fred f Irouton, Arthur R 
Cuahny, F W Oliver, f Norman Collie, L N G Filon, 
E C C Baly, Henry Miert, Augustus Waller, William 
Whke, Silvanui Thompson, A Mostyn Field, J Wolfe 
Bany, William Crookes, J H Poynting, William Turner, 
R. A Sampson, Raphael Meldola, David Bruce, Lauder 
Brunton, Arthur H Church, Charles Chree, Dugald 
Clerk, Wyndham Dunstan, E H Griffiths, J Herschell, 
W M. Hicks, Fletcher Moulton, H E Roscoe, E T 
Thome, William Tlldan, E Ray Lankester, W H Dines, 
G T- Bellby, C. A. Parsonb, John Murray, Arthur A 


Marion, d’autre, exemplet; ceuzFlfc suffiiwt a. HwoU B. Dixon, Umu Crichton Brown. 

It proiirer qu’fc I'dtnnger, oo n'dprouve les HO Gooim Hartlw Biyan, E Tnlor 

e^tmles qul font hesiter quelques>uns de nos con* John Pwiy, June. Stirling, Hugh L Csllendxr, P A. 
joins." MscMihoo. 


G T- Belllyrt C. A. Parsonb, John Murray, Arthur A 
Rambaut B^, Chichester, John Cockbum, Alfred 
Keogh. J Herbc^ Warren, George Burt, Georn Reid, 
Baldwin Latham, W. F Cabome, J C Bayard, E Gold, 
H N Dickoon, M. W C Hepsvorth, R. C K Leo^ert, 
C Theodont mlllams, P H Cowell, Percy Davis, H H 
Wahnasleyi T C Hudson, William Fraser Doak, John 
A. Sprlgge^ Harold B. Dixon, James Crichton Broam*. 
H G Lyons, GeofM Hartley Bryan, E Taylor Jones, 
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Th« letter* eppe n ded to tbc mmoriel are from the 
following — 

<i) Dif4ctor$ 0/ Atft^motmcal and Astrophysual 
Obigfvatortes 

Sir David Gill Pretldent of the Roval Aetronomical 
Society formerly Director of the Royal Ob*ervatury Cape 
of Good Hope 

Prof PirkeriQg Director of the Harvard College 
Obvrvatory USA 

Dr Hale Director of the Mount WiUon Obeervaiory 
U S 4 

Dr Backhind Director of the Foulkovo ObMrvatory 
Ru*^ a 

I rof R cc6 Director of the Royal Observatory of 
Catan a and Rtna ItaW 

Dr Deslandres Director of the Aitrophys cal Obicrva 
tor\ Meudon Pam 

Prof Max Wolf Director of the Astroph>scal Obsei^a 
lorv He delberg 

(a) Directors of Moteorologual and ihysieol Irutituios 
Dr von Haiuif formerly Director of the Mcteorolog cal 
Institute Vienna 

Prof Kayaer Director of the Phys cal Inst tute Bonn 
Dr Steen Vice President of the Mcteorolog col Institute 
Kristiania 

(Copy) 

34 De Vere Gardens 

Kensington 
I oncton W 
Novtmber 14 1910 

Dbab Lockm — 

At vour request 1 have visited in company w th your 
son the site at Caterham to which you propose that the 
Instruments at present mounted at South Kensington 
should be transferred As the result of this inspection 1 
venture to express my earnest desire that advantage should 
be taken of mis most favourable site 
It would be hard m my opinion to find a better one in 
England It is about Soo above tea level and over 
looks 1 w de and splendidlv clear honsoo It is within 
half an hour s walk of a railway station and thence within 
lets than an hour s journey by frequent trains to Channg 
Cross The site it oompmly protected from the glare of 
light from any neighbouring town so that one great 
desideratum for steUar work that of a dark sky la 
secured The contour of the nei^bounng ground is such 
IS to secure Immunity from the danger of houses being 
bu It in the immediate neighbourhood The eurrounding 
slopes ere covered by trees which protect the surface of 
the soil from the sun s heat so that It is probable that 
th<> disturbance to good seeing caused by convection 
currents will probably be reduced to a mimmum 
It is 1 beueve a general experience in this country 
that the beet definition for solar observation occurs in the 
early morning hours and sometunes again in the late 
afternoon Ih s seems to be due to the comparative 
freedom from convection currents of air in the morning 
before the soil it heated up and In the evening when a 
condition of equil brium is estabJ shed end it seems so 
far as can be judged from inflection of the site that the 
surroundings of the Caterham site are spec ally favour 
able from this point of view There are other circum 
stances which ^nt to tha selection of the Caterham 
site — 

<i) The ground belongs to the Crown 

(а) It Is ^stant from any roads and therefore free from 
tremor 

(3) rhe atompbere is frae from smoke and the site 
above low lying mist 

(4) It If the site of a now disused Ordnance store for 
aminumlk»» provldad with splendidly tniih and peiiee^y 
drv caaqp*il** whidi would lorm rooms of nearly unlfom 
tenmanture that eaold be ubed for speetroscopic resaarcb« 
darfc^foams Ac and tbart are other existing buiMiiigi 
which could be utdlsed for obeervatory purposes sudi as 
Stores working rooms 

(5) The casemates tbemtofves wimicf afford on their 
up^ turfitoe splendhl foundatloas for instrument* 

(б) There is excellent local fnatenal on the ground sul^ 
able §dt concrete 

HO 3151, TOL, 8 $] 




Thus the expense of ea ts ib n i hl ng tha rtitofvgtbrt 
he greatly reduced fay tbaae pre-euMnc works aM tf 
natuml faeihties afforded fay the rite 
1 hsva no doubt that the M ete oro hitfcal Offloe qasj 
furnish statistics as to the average amount of ctoutt gdd 
sonahlne and little dcnibt that In this re^wet tko emr 
ditlonf are as favourable as any for tha pbmit of Ascro^ 
physical and Solar resaarch. 

lhat It IS the duty of our country to provide for the 
continuity of the work so well begun by you 1 tUbk no 
man of science will dispute and it would Indeed be khamo 
to us In the face of what other nation# are doing If wa 
are left behind m the race which woe ao weff begun In 
this country by yourself and which has been continued 
by you eo successfully under conditions so unfavourable 
In any change of s te 1 venture to think It will be a 

f reat mistake if the best possible site is not choMn and 
do not think it is likely that a better site than that at 
Caterham will be found in these islands 
Yours uncereW 

(Signed) David Gill 


(Copy ) 

Harvard College Observatoiy 

Cambridge Mau 
J^evmbsf 4 1910 

Mv Dsak Sir Norman 

Your letter of October ao is received 1 hear with great 
regret of the unfavourable changes which are proposed n 
the Solar Ph>ics Observatory The list of wur publics 
tlons and of the imports it results contained in them is 
veiv impressive It seems to me that your persevering 
and long continued work m astronomy extending over 
nearly half a century ought to be continued by vou under 
favourable conditions if possible Moreover it Is obvious 
that the efficiency of the powerful instruments which you 
have collected will depend very largely on the location in 
which they are remounted Evety year this matter is 
recrivuig more attention among astronomers The work 
of many mitruments could easiy be doubled by mounting 
than in more favourable locations The most serious 
effect we have felt from the encroachment of the cit> of 
Boston has been the illumination of the sky by the electric 
Ught 

Yours very trulv 
(Signed) Edward C Picurino 


The Athenaum 

Novtmher 7 1910 

Mv Osar Sir Norman ^ 

You ask me for on opinion as to the value of the work 
done under your directly at South Kensington and the 
Importance of providing for its continuance under more 
favourable conditions As you knowi 1 have not always 
agrted with you ps to methods of observation and the 
interpretation o( results But this has not prevented me 
from odminng your fertility and Ingenuity In the formula 
tion of hypoSmet and Che activitr of yourself and your 
airistants in testing them. The kraa amount of work 
done by your staff m tha midst of Loaion should anoourage 
riwse who see In the eetobhshsaant of large modem 
obaervatortes a meoRce to •mailer institutions 
The importanoe of providing lor the Solar Pbysies 
Observatory in the future seams to roe so obvious that 1 
eao hardly believe the Government will fail to do SO4 
After pennananoe has bean assured llw most vital point, 
In ait of^nkm, is to discover a siiffldaiitly able director 
to take up the work when you retire Then oems the 
exeeedlngly unportant questions of site and equipment f 
cannot compare the merits of tite two sites yim mention* 
as I have not seen the ooe you p te le r and you do not 
Item the otfav Ocher tUnp bebig oqaal, high attittidfa, 
mlolM Bm dondlnem a char and tia a spote i t afassara 
af glartt from ^eec lighted and fresds wi from vlbrarins 
are» af oouree very Inp or tiu it 
But the prims ooariikrarion b good defleltioo oi sdlar 
aod totHar imageSft wltfaout which gte mdst refined 
cannot bt done u oertoSn classes of jpbesrv a t l oos 
You nfer to Che need of a clear eateem horuno At 
Mount Wihon (altitude, 6000 fast) u li esswttlal that 




rfW ifatfii tiat <r fltoea dtgwet of tha 
^ rn w iv^ftem iKlrteli^ at ttia bast deflnltlon of the 
ilMs It wmM from one to three houft 

«Cear lamfm end benre tuneet At tiw Yericet Observe 
tm (ttoo feet) toUr obMfvtttdm are not be^n until 
ab^ ^ a m 1 have taan Ite daifiitien m periect there 
at aoaa at at an; hoar a^ the day though I bdiave the 
avarafi aarity morning ddlmtioii would be better than the 
avatage noon deflmtwa 1 do not koow what the corre 
apoyag cootittoos are in Bbigland but at Catania and 
on ICaunt fitna and Mount HmUtoa the earl> hours are 
the blit. In gencsal I believe the supenonty of the early 
mortUag and lafe aftemooA ho«n to be moet marked on 
moiMtm tope, and in hot eouatriH where there u much 
coimction 

Thiatufg that tite Goiemmaat will make ample pro- 
vUlon for the observatory and establish it on a favourable 
■ite 

1 am 

Youre very truly 

(5ig»Md) GioaoB E Hali 

Sir Nohnan Lockytr K C B Ik 

Director of the botar Phyiici Obeervitory 
South Kensington 

(Copy) 

Obaervatoire Central Nioolat 
Poulkovo Gouvemmaot da St Petersbourg 
Cabinet du Directeur 

Smmhdr t igio 

Dias Sir NoaifAN — 

1 am deeply touched by the aad news of tiie danger that 
threatens the continuity of your fruitful activity wh ch is 
reoognisad by the scientific world as having most success 
fully contributed to the develofunent of our knowledge of 
Solar Physics Since the fint foundation of chmical 
mnalyds m the sun was laid by Kirchhofl and Bunsen 
your name has been intimatsty associated with the pro 
grtss of Solar Physics The memorable year i868 when 
vou and Janssen i idependently of each other taught 
how to conduct solar observadnns is the beginn ng of a 
new epoch in wh ch the solar researches revealed the 
most wonderful facts 

The connection between periodical activities on the 
surface of the sun and terroWnal phenomena demands to 
be investigated so as to give a trustworthy base for a 
great part of the Meteoralofir This investigation requires 
great aodurance experience and self^sacnflce as the 
results can be obtained 'only by means of continued to 
operations \our orgamsatloa of the Solar Commission 
to work on that line is just the way to restise the solu 
tarn of thu important questioo and consequently t would 
be a great dlsappoiatment if a discontinuance should take 
place 

I am convineed that the oontliioation of the inst tution 
erectod by you ii an intense deaidar a tum recognised by 
every astronomer If your bhaervatory is to be removed 
h shmild osrtainlv be to a better place than It actually 
omip iis 1 am tWaf or e ooC able to compnhend why an 
unfaivourable peslbon should be a s si gned to it It seems 
to me that you have so lagitmialo a claim on every kind 
of support In your andeavour to prooMts sdsnoe diat such 
a cats waiBd be absurd and that overyooa vriw recognised 
the importuce of the kaowlste of Solar Phymos and the 
oot tn aowon b etw e en SsmstriaT fdtsnomena and the sun 
would deeply deplore the loSsrniptlan of your successful 
ootk^ 

Yours very smosniy 

(ftgosd) O Backlitsd 

^•h) 

R Osservatono di Catania cd Etneo 

Direslone 

Cstanla la 31 octobre iqi** 

UolfiiMm tM Dnacmn 

opprit avec une naie peine qua vous vous trouvez 
on dsf jp ond es diflteuMs k cauae des cfaangemmts qut 
svmr Qeu pour Is Ute de votrs tres Important 
OotofVBtdipe 

so. 9151, VOL. S5} 


> “ ■ * '*■*’' I J . . ' m ip n i ■■ I i M »l< III I I L 

II aarldt /rrauMot dfiplorable quo mis nqpwt pan Ih 
poiiibltttd da eendnasr et mfime m porter anoori ppis go 
event votrs granda et sphndide sdna de travaux wi ast 
oonunenod avtc 1 application du spectroscope k 1 dbitt dsa 
tMfaes solairss et pun des protuWances os qui vous 
conduit k la dfoouverte de la mathode d en fsfre IVbservt* 
tton en dehors des dchpses ii fSoonde en tous temps 
Et ensuite viennent vos importantes dtuto sur 
1 envek^ solalre que vous aves appeld chrotnosph^s sor 
la luhstaace alors inconnue que vous aves nnmnida 
htlttim et puis let observato ret des aebpses solalres 0(1 
vous et Respi^i les premiers vous aves fait usage du 
prisms obiectir qui a donnd toujours des rdsultats de la 
glM^jgranae importance pour la ^ysique et la Chdmie du 

Non content de tout cela vous aves portd vos recherchsfT 
sur Iss spectres des mdtaux et autres substances pour fairs 
des comparaisons avec les phdoom^nes lolairea 
Et oe qui eat bien admirable tout cela a dtd fait par 
vous Bsul St avec vos moyens pnv^ 

Ensuite per votrs indpuissbia Initiativa et sur votre pro 
posltxm, rAngleterre a fondd des statuma pour lobse^a 
uon photogrnphique du soleil en dst chmats phis favw- 
abies dont le suc^ a M tout k fait oomplet pour donnsr 
la statistique de 1 aotiv td solaire Et on vous doit aussi 
1 dtabhssemant k South Kensington des oouvelles et d^atea 
observations spectrohdllograph ques 
Et passant k 1 application pratique des dtudes solaires* 
vous aves entrepris de vostes recherches sur les relations 
entre les phdnomdnes solaires et les phdnomdnes mdtdor 
ologues terrestres d oh siuvjt Is crdation de la CQmmt$swn 
MtsfiietMmaJs pour 1 dtude de ces relationf dont vous avec 
dtd dlu Prdsident 

Et votre in^mptoble activitd seat portde sussi sur lea 
mdtdontes sur les oomdtes sur le» mites et oinsi vous 
avec M conduit k fonder unc nouvelle classification et 
una nouvelle hypothdse sur 1 engine des astres trba 
Bpp^de par les savants 

Et enfin tl ne faut pas oublier vos mtdressants redierches 
orchdologlques qui ont des rLlahons tris importantes avec 
1 ostronomie anciefine et la chronolog e 
Tout cela est appani en phis qua aoo publications et il 
paralt vratment impossible que cette grande production 
acientifiqtte soit 1 muvre d un homme mulement et mdme 
en tenant compCe de la collaborauon de vos valUants 
dUves et aides Et il faut ajouter que tout cela a dtd 
fait avec des moyens trds limitds avec des dlfficultds de 
toutes sortes en one Instillation excessiveinent modeste 
m B al pas oubhd ma surprise lorsque j ai eu le bon 
heur de vMiter votre obseiwatoire k South Kensington 
qui a uns si grande renominde dans la setenee de trouver 
un ensemble des cabanes an bois et canevaSt si modeste 
et je dlrai mime si pauvre pour 1 Angleterre qu est si 
liche * 

Mats j espire que le changement que vous cralgnec 
vous doonera au contraire un dtabhssement digne de 
vous de votre grand Pays de la scicnee que vous 
cukivez d oprls 40 ans avec tant d ardeur et de sueds qui 
a susatd 1 admiration de tout lo memde scientiflque 
at }e full sir que le nouvel observatoire sera encore mieux 
sitM pour rdpondre aua besoms de vos Itudes et au progris 
de rA st swnwBie pfaysiw modeme cest-d-dtre quit 
•era wonttniit siu* une placo Hevde, tveo une atnuMpmre 
piBS pure et moms ddairle que eelle de Londres 
Voild was voux las phis dnehres st les plus fraides que 
}e vons wivoie avec mes salutatiofta les plus distingute 
St Isi ptus oofdtalss 

Vbm ancient adaurateur 

(Signed) A Ricco 

Catane le so novembre 19x0 
MomguR u PniaiDaNT ~ 

En vous derlvant k propos de la translation da vatre 
Obsorvmtom j al manqud de remarquer une oooditloa 
ndrsmaiiw et qui ositalfleaient ne vous ett pas drhu igd i 
C est la conditibn que votre nouvel observatoire de min e 
biod 1 bds is on Esc d fin de pouvou- commenoer lee observa¬ 
tions sdlotrsa h plus tot que possible aprds le lever du 
seWl, di maaldre qu elles pulsvent se rattacher d oelisi 
qui td mt auxgtutions plus onantaha que Laadm, to 






r r avoir devant voua tovtc la ^umde pour tduw}r 
acoompllr loraqua le clal n^eit pas entl^meat 

aerein 

Je me pennetta d'attlrer votre attention fur ca point 
important, parce qua noui dprouvona i Catana llncon- 
vdnlant da na pat avoir lliorim Est tout ^ fait Ubre 
Agrdes, M le Diredaur, met tentimenta da la plus 
grande oontiddratlon, 

Votra trte d^voud, 

A. Riccd. 

(Copy) 

Obtervatoire d'Attrooomie Phjtiqua da Parii, 

SiB Parc da Meudon, 

Seine^t-Oite, 
Maudon, le 30 octobre, 1910 
CHsa MoNbiBim Lockteb,— 

J ’apprendi qua votre obaervatolre da South Keneington 
t dtra transfdrd an deh(^ da la villa, an pleina cam- 
pagne, c'eat*A-dlra dam un lieu plus favorable aux dtudes 
sofaires Je vous adretta k ce sujet met vlvet fdllclta-^ 
tions, et JO souhaite que la gouvernement anglais vout 
donne Urgement las subsidat nSDOsaairei, et vous pennetta 
da order une organisation nouvalla qui soit bien an rapport 
avec 1'importance toujours crolstante dei recherchas 
solaires 

Votre obtervatoire actuel da South Kensington ett bien 
mal pourvu, la plupart das Instruments sont anciens, at 
tout las bAtlments sont en boit idger, cependant vous y 
aves fait da grandee choses, aussi bien sur les dtolles qua 
tur le Soleil La mdma resnarqua 6'applique d vot 
pramidras observations da Wimbledon, et a votre ^ande 
ddcouverte ^ 1868, qoi nous a ddvoild I’atmosph&a du 
Solail, et a 6td le point da dfoart da toutes les recherchei 
Bctuelles, SI dtenduei, sur le Soleil Vous opdnez avec de 
petits instruments que dddaigneralent nos dtudiants 
a'aujourd*hul 

Dans ces premidrcs recherchas quI ont flxd lev mdthodes, 
la valeur de I'homme pouvait supplder k la faiblesba des 
apparel is Mais, pour appUquar let mdthodes avec tout 

fal ddvaloppement qu'ell« comportent, des installations 
largement conques, des instruments de grande puiisanca 
sont ndcessaires On I'a blan compns en Amdrique, od les 
obfervatoirc.B solaires sont magnifiquemant organitds 
at auftl quelqua pau an France <m le Parlement nous a 
accordd rdcemment des crddlts axtraordinaires L'Alle- 
magne. La Russia, 1 'Italia at mdme PEspagna ont suivi 
la mouvamant Vous seuls, las Anglais, vous dtes actuelle- 
ment an arridra, en retard, au moins en ce qui conceme 
les installations, car votre observatoire, an fsit, a M le 
premier en date at I'lnitlataur des mdthodes 
Heureusement, I'utlhtd et U ndcessitd d'una dtuda 
complbla du Soleil apparaissent 4 toua de plus an plus 
dvidentas, et vous avez contnbud plus qua personne 4 
crder cat dtat des espriti par vos belles recherches rdcentes 
qui ddvoilent une relation simple entra les protubdrances 
solaires et le rdgime des vents et de la phiie 4 la surface 
de la terra Cartas tous lea hommes, mdma les phis 
bornds, comprennent 1 Influence mattrcssa du Soleil sur la 
terra, mais le lieu qui las nuit est beaucoup plus dtrolt 
qu’on ne le suppose au premier abonL Toutes les per- 
turbationi solaires ont leur rdpercussion sur la terra et 
son atmosphdre, et al on veut ddmdlar les causes des 
variations ri complexes da notre atmosphdre, il faut d'abord 
sulvra avec le plus grand soln las variations du Soleil 
Ces denddret raisons, et leur c6td utllltaire, ont frappd 
tout portlcuUdrefnent Im membres du Parlement et du 
Sdnat franuls qui m'ont acoordd des crddits pour le 
Soleil Je leur al parld aussi de vos recherches sur la 
comparalton avec les dtolles, et aur la place du Soleil dans 
la nature, recherches qui ont un intdrdt surtout phllo- 
so^lque 

Tell sont les renselgnemeots m Je puis vous foumlr sur 
lea conditions faites en France g rastronomie physique, et 
■olalre Jo jfflis les compldter d'autres ddtails, si vous le 
kjuges utile 

Je vous souhaits le mellleur succdt dans I'oeuvre que 
vous pouiMvex pour le ^us grand bien de la science, et 
}e vouf ^ d'agrder rexpraadon de mes aentimenti 


feapectueuset et ddvouds 


NO. 2151, VOL. 85] 


(Signed) H DxsLAMmxa. 


(transtalfoM.) / 

The South Kensingum Solar Phytlci O h aacr a tdr y onder 
the direction of Sir Norman Lockyer. ^ 

Thi diacoveries and work of the South Kensington Sokaf 
Observatory under the direction of Lockyer nave been 
BO unusually fruitful and numerous that it Is quite 
Impoaaible to mention here even all of the most intpor^t. 
Soine of thun ore arbitrarily aelected. 

The diaoovery which brought Sir Norman Lockyer the 
first great reputation was certainly that which enabled 
us to observe the prominences of the sun oven wirixwt an 
eclipse if his spectroscopic method were used Another 
discovery of undying renown was the finding of befium 
In the sun, * whi^ twenty-eeven years inter Sir William 
Ramsay proved to exist in the nitrogen of the earth's 
atmosphere 

That the absorption in sun-spots is increased was di^ 
covered by Lockyer, and thereby the path wu laid for 
the only possible comprehension of the constitution of the 
solar gtobe. 

The exact proof of a great number of terrestrial elements 
existing in the sun wav of fundamental importance 

Doppler's principle was first applied by Lockyer to the 
processes of movement in the sun’s atmosphere By this 
means It became possible to recognise and Investigate the 
ascending and descending currents m the suii''s atnw^erc 
It was uius shown that in the tun similar meteorological 
movements occur to those on our earth, but they are much 
more powerful 

The use of the objective-prism without silt in solar 
eclipses by Lockyer first rendered possible the exact in- 
veetlgatiOQ of the constitution of the chromosphere and 
solar cotrna 

The inveitigatlons of the variability of the spectra of 
the elements in the sun and In sun-spots with the spot» 
period had great influence upon the scientific developoient 
of the last decades They went hand in hand with the 
development of Lockyer'a bold hypotheses of the dlssocla- 
tjon of the elements The great discovery that dlfiereni 
parts of the electric arc give different spectra for one and 
the same element would alone have been of the greatest 
influence 

Although the hypotheses have changed with time, the 
substance of them has been accepted directly through the 
most recent advances of physics and the cognisance of 
electrons, and there Is no doubt that they have been 
directly of invaluable Importance to the progreie of science 
tbrou^ the objections to which they have given rise 

Quite as fruitful, contested and defended, are the views 
put forth by Lockyer and South Kensington respecting the 
formation of the universe from meteoric dust and gases 
The detailed studies respecting the emission lines of metaU 
under the application of the highest electric energy could 
hardly have been made without them, and the numerous 
excellent studies In detail of tiie different kinds of suns 
found In the firmament In a different stage of develop¬ 
ment, which we owe in recent years to South Kensington, 
have all sprung from this leading point of view 

Even If those investigators are rl^t who vehemently 
contest many points of the hypothetlcd construction of the 
devalopinent of the stars, a valuable core win still remain 
The full utility of the enormous materials collected re¬ 
specting tiia spectre of the elements, of the stars, and the 
sun win remain of lasting value 

The numerous Ingenious Improvements and inventions 
in s pe c tros co pic methods, spectroscopes, telescopes, and 
apparatus which have emanated from South Kensington 
are of the jgreatest utility 

The statistical Investigations of the Influence of the sun 
upon terrestrial weather conditions proceeded hand In hand 
with these astrophytlcal labours After South Keniington 
had shown that the higher radiation pdergy of tbe sun 
cccurrsd at the time of sun-spot maximum, and not at 
tbe time of the minimum, the problem was attacked fn 
many different ways In order to rimw the Influence of the 
solar piriod uprni terrestrial magnetlna, pressure, and 
temperature conditloits of the earth's atoBospbere, and 
amount of rainfall It was seen that saocess oouU onhr 
ba obtained if the conditions over earth u a whole 
were taken into account The estabUunent of the Solar 
Commission of the International Meteoroloitical Committee 


^ calltctton ol tfw fcr ftkw^ from all ttationi round 
aorth wn the mxt dud Sooth Kemngtoa became 
tin haa<>tuaftefe fcMr thl* ooUcctiva work, the resulti of 
wfakh hm already bagaa Co bear tin mott intereiting 
fruita 


AUhou^ thia abort fUtmi baa only touched upon the 
moat imuog piecee of «ork» it muat, however ihow 
barood doubt that the laatitution directed by Lockyer at 
Smith Kanalogton haa played a untveraally atimulatiag and 
leading part in the aciantific world 
9 olv pfayaicst and alao aatrophyaica, are in England 
cloaely connected with South Rcnaington Obaervatory—ei 
in Franca with Meudon, in America with Mount Wilaon 
and in Germany with Potadam It forma for the acienti&c 
reputatioD of England an eaaential parti and if dunng 
recent yeara it haa not been able to keep pace in many 
thlnga with the larMt InatitutKMia of other countries it 
waa owing to the abnonnally unfavourable poaition in the 
unoke of the metropoha London and the relatively amall 
funda which have inconceivably been placed at its disposal 

(SfgMo) Da Max Wolt 

Heidelberg October, 1910 


(TfaHJlatiofi) 

Vienna, 

November 1 1910 

My Diar Sir — 

1 have learned with the greatest regret that the activity 
of the Solar Phyaica Observatory wilt be interrupted and 
that, generally speaking by the removal of the observo 
tory to an unsuitable place with unfavourable *itniosphenc 
conditiona, there is danger of the continuance of the work 
being hampered the success of which, so far, has been 
acknowledged in the widest clrclea 
Just at the present time, when all the larger countries 
are about to take up the solar investigation inaugurated 
m England through them specially, or are thinking of 
doing fo when especially In America, large sums are 
expended upon it it seems inconceivable that injury 
ahould be contemplated to an observatory devoted to this 
investigation, which can look back upon thirty-eight wars 
of such successful work rtotwithstsf^ing the small funds 
at Its disposal Should England wish to put itself even 
partially out of action in the cooperation in such a 
promising held of inquiry? An Empire which ext nds 
over the whole earth should at least support a work that 
has done so much that is surprislog and practically 
important In the discovery of intlinate relations between 
atmospheric conditions of the remotest parts of the earth 
Your very numerous works and publications in the 
domain of stellar and solar physics which have long since 
received the appreciation of distinguished astronomers 
have also placea investigators of terrestrial magnet sm and 
meteorologists under the greatest t^kgation Ihey have 
shown us new methods and new alms Especially is this 
M In the indication of a short penod In the solar and 
meteorologicat variations on the earth the extension of 
the Bora^y-Cordoba “ sec saw *' of the vanatlons of 
atmoepheric pressure over the whole earth the vsr stions 
In temperature and rainfall with solar changes in the 
neighbourhood of the Indian Ocean (pulses in Indian ram 
fall at spot maximum and minimum) tolar activifv 1B33 
to 1900 and the discovery of a penod of about thirtv five 
years in the same with whkh magnetic and meteorological 
periods (BrOckner s cycle) correspond the relations 
between solar protuberances and thv manifestations of 
terrestnal magnetism Ac 

Meteorolo^ftB and investigatora of terrestrial magnetism 
must tiieretore express the most earnest desire that the 
activaty of the Solar Physics Observatory heretofore may 
hot suffer retrenchment In onv direction but on the other 
band, that it may be extended 

With great respect &c 

(Signed) J Hann 


Bonn 

Humboldctrasse s 
October 35 1910 


lliesa n a me s ast so Intimately connected willi tbs pi omasa 
we have made in the last forty years, that oven tiSS 
beginner must know them 1 think it is imposai^la to 
overettlmats the services you have rendered to attro* 
plmlcs and astronmny 

when I first had the oppcntunity of seeing your observoA- 
tory- 4 t is a long time ago 1 think twenty years—t 
admired that you nave been able to do all this work ig 
such a place and under such poor conditions Some year* 
ago, when 1 first heard that the place of your observatory 
was needed for other purposes and that you should get a 
new observatory 1 was very glad because 1 was sure that 
the English Government would be happy of the opportunity 
to give you the best available place and good buildings, 
and so promote the most needed continuation of your work 
m a better site 1 was sure that the English Government 
is aware of the hi^ importance of astro|£>sics for human 
knowledge and culture and full of gratitude to vou who 
has spelt a stacessful life to the promotion of this science 
under such difficult conditions 
You can imagine how astonished 1 am to hear that 
your (^vemment will give you a site quite unfit for the 
purposes of astrophysics I can only suppose that such a 
plan has been taken into consideration without full know 
ledge of the importance and the needs of astrophysical 
work So 1 hope surely that the Ck>vrrnmrnt when 
better instructed will change its mind and g ve \ou the 
site you need 

In the lost meeting of the International Union for Solar 
Research held this year in California the Union resolved 
to send messages to the (jovemments of Japan and 
Australia asking the erection of astroph) sicat observa 
tones I am sure that every member of the Union would 
second your claim for a well situated new observ itory 
I hope the English Government wifi hear the w sh of all 
the civilised nations not to inteirupt but to promote the 
svork of yourself and of your observatory 
Please make any use >ou like of this letter 
1 am dear S r \orman 

Yours most trulv 

(Signed) H Kavsbr 

Director of the Physical Institute of the Un lersity 


Diar Sir — 


Det Nortke Meteorologiske Institut 
Kristian a 
October 39 1910 


1 am much obliged to you for the good op nion shown 
by the value which you attach to a mclaration from me 
concerning the work of the Solar Physics Observatory 
After my return from Cambridge and London m 1904 
I wrote an article in the Norwegian newspaper Aften 
posim expreuing my admiration of your celebrated 
observatory, and my opinion of the importanre of it> 
splendid work for the future of meteorology I venture 
to give here subjoined a translation of that part of the 
article which concerns the subject in hand 
** The man who has taken the initiative in the first 


organisation of the new lines in meteorology is as already 
mentioned Sir Norman Lockyer one of England s most 
eminent men of science He was born in 1836 and from 
his earliest youth has worked at the study of what takes 
place in the sun In 1868 he disooverra in the aun*s 
chromosphere a then unknown substance helium which 
IS now thought to be a gaseous modification of the now 
famous radium Lockyer has been an obsrner of almost 
all the total eclipses of the sun dunng the last fortv years 
and In 1868 he found—simultaneously with but independ 
ently of the French astronomer Janssen—1 method of 
observing the sun's prominences at any time tw the aid of 
the spee tt oao o pe—a veiy great step in advance ^ss formerly 
this phenomenon could only be observed dunng the rare, 
brief moments of a total eclipse 

It was mainly due to Lock>ers perseverance that as 
early as the 'seventies of last century an observatory, 
exclusively for solar observation was erected in Imfla 
whose tr^cal position is especially favourable to that kuid 
of oboarvatiofis At the same tune a small phyaicaU 


Diak Sir Norman — cheaueal laboratory m South Kensington was given up to 

1 am sure that to everyone who knosrs something of him, and turned into the now so cei^ated Solar Phssica 

spectroseopy and pstrephyslct the name of ^urself and ObservatiHTt which, under Sir Norman s management haa 

of tht Smith Rensiogton Observatory are most familiar gradually r|MA m bs a first-class scisntific institution 
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obwnritorTi (rnttfar. If not wry Utf lo And hek 
in tiw In^rr^ ot ^ iMlMty. It It weU coocnM hist 

btblnd tht cmt South Xdiiijigton If nHum, in a back- ^ 
vaaip of tho muttum, witti acce» to it through im 
mnfftlfcant-looklng sub obtrance in the Bxhibitkw Hoad . 
Tbs OH wa rv a to i y niUdlngs tfamaelmi Svo or six In * 
nusnbtr, also praeat a vor^ plain appsarancoi ^vlng tha 
Impennon, whan aeon from a dtotancoi of being part of 
a trafcUing msnagerie or oircut 

" But on pauing within these wooden walls and tent* ura 
dport one Is deeply Imprened by the wonderful instruments Laii 
aflivhpparatui with whldi Sir Norman Lockyer and hls Hu| 
■on, Dr William Lockyer, aided by a 
staff of usutants, draw forth the sun's 
secrets by astronomical, i p e c ti’O Sc< yu, 
and ^otographjc means The Instru¬ 
mental equipment of the observatory is 
ptobafctiy unique of Its kind, and in tho 
metootplogy of the future the 
Solar Physics Observatory In South 
Ronslngton wiU rank among the first to 
be counted with " 

SMp that time I have followed the 
publications from the observatory with 
much interest, observing the great pro- | 
gfesS£jn all branches of solar inquiry 
andeitil asbtlons to meteorologica] and 
other terrestrial phenomena Tt is mv 
sincere hope that the new position of 
your observatory may be such that you, 
dear Sir, and your admlrabb scientific 
staff, may carry on your work on th^ 
same lines os before, untroubled by 
dlfflct^ bes arising from local disturbs 
ancaiw 

1 am, dear Sir, 

Sincerely yoort, 

AtatL S SrnM 

Vicc-DIrector of the Norw eginn 
Meteorological Institute 

President of the Norwegian Geo¬ 
graphical Society 


50JLTVAy BIRDS ^ 

/^OUNTY histories of birds have 
foJlowcd each other in such 
rapid succession during the past few 
years that the majority of tnoae the 
geographical situation of which gives 
Hiem l^ial importance, have found 
historians. This the latest addition 
deals with the avifauna of Dumfries¬ 
shire and the Solway area, which Is 
to say that the neighbouring counties 
of Kirkcudbright and WIgtm are in¬ 
cluded In the author's pifview Mr 
Gladstone's survey, therefore, covers 
Che whole of the very interesting 
south-west comer of Scotland along 
the shorn of which the Solway ebbs 
and 

The region is indeed very for¬ 
tunate in its historian He has sup- 

pBed an that the ornitholoAt can tton wnd Ovl on tu Mi 
wish to know conomiuig the 


heJd for the productioci of honiji od gatufa^ 
history. 

Mr Gladstone has added interest to bh work hy 
placing on record the names, with a diort Uograshy, 
of eaim of the ornlthcdogltts of the county, of wbom 
from about 1650 there appear to have been a goodly 
number. Among them occur such wetUkmwn or dis* 
dngutahed names as Captain Clark Kennedy, Robert 
Gray, Dr Grierson, Sir William Janline, William 
Lalalaw (Sir Walter Scott's amanuensish die Rev 
Hugh Maepherson, and Sir John Richardson, 



tdbyMr F Bub«w8t«kty TMb Mbii tf 
Sf H«ihS,qka>(wi. 


occurdphee of its birds His book 
Is ahio a meritorious production from th^ pub- 
Hsfaers* and bookbinders* pdnt of view. It is light to 
hold and very attractive on account of Its excellent 
paper, bold, cmar type, and the beauty of its illustra- 
tkns Messrs. Wldierby, the publishers, one of whom 
is a weil-kooWn omlthologini now appear as the 
worthy rivals in London of the distinguished place 
which the house of Douglas la Edinburg has so long 

* 1 "TIm Biidl'W pHiftiiidiii ■ Otwitb iid oe to tho Fmm of tbo 
jhfriy. H^rrGU mm Pp pii«+4a. (l-do. 

Wkbt^ftwlGWpiOiO^) mooasf Mt. * 
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Mturalbt to the Franklin Arctic expedition, end the 
diVmerer of Huxley 

The phyncel featurce of the county, which embracee 
an area of a Utde more than 686.000 aette of land eur* 
face and ei,ooo of water and forbore, are very varied 
Ihe northern part ia mountalnoue, rlHng Into tulle 
more than xooo fleet, “intereected by glena and 
vafleye"; the aouthern “breelu into twee great 
* dalaa,* named fitmi the Nlth, the Anoen, ana the 
Bek.” The wide Solway firth it an area of ,poc 1 al 
inipMtimee to the natural hietoty of ttie dlMrict, for 
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jPtprtMljhiin the ab^mcg ofaJlB rpi 


V8»t fted fa |W|WMn^ for duve birds, 
L the abhMcs ofaiflB rpck4)recding species 
srirft sdsra or absent Dumfriesshire has bem re- 
Afoitsted to a wide extoit since the earlier parts of 
the last century Consequently suitable habitats have 
be^ provided tor many spedea which would not other 
wbe M included in its register while hedge enclo¬ 
sures with rows, belts or dumps of ornamental or 
* wuuMMraaktng ’ trees have C;Mtly encouraged the in¬ 
crease of passerine bods The nrth opens its arms 
sdeo to welcome home-conung immigrants and birds 
of p a ssa g e There ts no doubti as Mr Gladstone 
remarks that in comparativdy recent geologic times 
Irish Channel was a great tidal river, of which 
Solway streams were its northernmost tributaries 
and that this ancient nver valley was the route by 
Mikh the birds went and came in long by post ages— 
s|i route which has left so strong an impression on 
postenty that the birds travel along what is now a 
nroad sea-way 

The numb^ of species recorded from Dumfries is 
of residents 70 summer visitants, 31, winter visi 
tants 31 occasional visitors 30 ve^ rare or acci 
dental visitors 56 or tn all 21S One reads with 
regret that eagles and hamers have ceased to nest 
that martins bam owls and swallows are scarcr 
but, on the other hand it is pleasant to know thnt 
pied flycatchers tufted duckb great spotted wood 
peckers jays woodcock and pen^nne falcons hove 
mome more numerous The author’s btogmphies— 
all of them just what they should be—of the different 
species abound with interesting observations In 
speaking of the dipper by the way Mr Glidstone 
records that there has been a nest in a certain stream 
for 133 years in succession There are a *»core of 
heronnes in the countv and the list of rookenes w i 
long one the site of some of them dating back for 
more than 600 ve<irs Notwithstanding that 36000 
ro(^ have been killed in the last three years the stock 
shows few signs of decimation Incursions of sand 
grouse and of contmental croMbills are recorded the 
outer species nesting apparently only for a few seasons 
after such visitations 

Wo commend heartilv The Birds of Dumfnes 
shire to all British omitholoelsts and e^peciallv to 
those north of the Solway The volume w pro\ided 
with what IS too often forgotten In faunivtic books 
an excellent map and with a rood index a sxne qud 
non of a book of reference if it is to be fully useful 
By the courtesy of the publishers we are able to 
exemnlify its illustrations by a spectmen of the twenU 
four full-page pictures which adorn it 


NOTES 

On Monday next January 13 an miportant development 
m Oceanogrsphical Science will take place by the nau 
gitfatloa of the Oceattogniphteal InsHcute la Pane which 
has been founM and en dowed by die Pnnee of Monsco 
la Natuo of Apnl 14 and No vemb er 3 1910 nouces 

app eared of the opening of Che Oeeaao^phicsl Muieum 
founded by die Pnnee at Momoo, and a description of the 
museum and Its obtccts was given by Mr J Y Buchanan 
With die opening of die Institute next week a further 
devslopmeat will take place for the Insututa will now be 
cnnipiaBd of drit the Institute at Paris secondly the 
Hitseun at Monaco The Prince has described the Museum 
at Moflwco as the workshop, end the Institute in Par ■ as 
the retail house The Institute Is French snd Interna 
tMoat^rench beoause its seat is in Pons directed by a 
Frsgqh adaunotradve oonialttae cooriitlng of M Emile 
Lstdiet, M W Darboux, M CaUletet Dr P Regnard 
Ur Oee^grs Kohn and Mr Louis Marer internstlonal 
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because tbs edenbflc and technical d rection is In the hands 
of whit IS tanned the ^Conuti de PerfectKMumMRt*^ id 
which die president is the Prince of Monaco snd the vice- 
president Mr J Y Buchanan while the other British 
members aira Sir John Murray K C B and Dr W b 
Bnioe The committee also includes the names of many 
eminent French, Crerman Scand nav an and other oceano 
graphers While the Museum s und r the direction of 
Dr Jules Richard the Institute n Par s is under the 
administration of Dr P Regnard Three professors ore 
connected with the Institute—M Joub 1 for biologcaL 
oceanography M Berget for phjs I oceanography and 
M Portier for the physiology of mar n creatures After 
the opening of the Institute 01 Jinuiry aj the Comte de 
Perfectionnement will meet and f t rc jrraigemenu for 
the development of the Institute w II be dulj considered 

Sir David Gill K C B F K b has been elected a 
foreign member of the Swedish Kojal \cademy of Sciences 
Stockholm 

A Rrutsr message ftoni St Peterkburg aiiounccs that 
the Russian Academy of Sc ences has conferred honorary 
membership on Princ* Albert of Monaco aid has elected 
the following as correspond ng niombers —Mr Brvee 
British \mbassador to thr U1 ted Sutes Prof Lorentz 
Lc>den Prof Strasburger Bon 1 a id Prof Lewes 
Albany 

At the meeting of the P ir s Academy of Sciences o \ 
J inuary j the incoming preside it M \rmand Gaut er 
companng the practice of the Acadci ly w th that of the 
Royal Society ment oned the fact that dur ig the half hour 
preceding the formal opening of each meet ng of the laltei 
the fellows meet in the ante room for f mnal con 
versation and he expressed the hope that a similar arrang 
ment could be organised for the Acad my 1 h s would 
avoid the necessity for pneate conversat ons be can* cd 
on dunng the actual meeting 

It is reported from Sidney that the Scenes Congress— 
which we suppose is the \usiralas a Abso alon fo ihe 
Advancemrnt of Scie ice—lio* voted 1000/ for Dr 
Mawson s Australian \ntarcUc e\ped to wh ch is start 
ing in November for the purpose of cxplor 1 g the rc^ ons 
between Cape Adaie and the Ka ser W Ihelm II La d 
Three Australian cltiaans arc each contr buung loool to 
the expedition and other generous help has been prom sed 

Thx report referred to n a paragraph last week (p 342) 
that the town of Prjevalsk in Turkestan was destroyed by 
waves of the Isstl Kul Lake during the V>em>i earthqiake 
of January 3-4 proves to have been incorrect The towns 
along the nor^im shore of the lake however suffered 
severely and fifty persons were killed It w 11 be not ced 
that position of the ep centre as given in Dr W N 
Shaws letter (p 335) is in the itmncdiato negbbourhood 
of the Uke 

Accordino to a Press message from W nn peg in 
formatkm has reached there from Fort Churchill on 
Hudson^ Bay that the schooner Jeante with fifteen geo 
logical surveyors on board was wrecked on September ) 
1910 in a gain near Wagner inlet After suffering great 
hardshlpB the party reached Fort Chuahilt on December i 
and IS now on its way to Winnipeg by dog train The 
party kft Ottawa last spring to nvest gate the flora and 
fauna In the Hudson s Bay district 

A Rkutxr message from Uashingtoa states that the 
members of the U S Geodetic Survey who have been 
examining Commadfler Peary s Aretic observdha it 
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declared, during the hearing of hii request for redrement 
from the New, that tkw explorer went within sixteen to 
fen milefl of the North Pole It Is also announced from 
Washington that the Houm Committee on Naval Affairs 
has reported favourably on the Bill retiring Commander 
Peary with the rank of Rear-Admiral “ on account of hit 
Polar attainment '* 

A Reuter message from Berlin states that, under the 
presidency of the Minister of Public Worship, a meeting 
was held there on January ii to draw up a fcHindation 
scheme for the Fmperor William Society for the Fneourage- 
ment of Science According to the resolutions adopted, 
membership will entail an entrance fee of looof and a 
\ early subscription of 50! rh( society will be governed 
by a general aasembl), a senate, and an executive com¬ 
mittee The senate will consist of ten members elected by 
the societ>, but the power to appoint additional senators Is 
reserved by the Emperor, as protector 

We learn from the Hevut tcieniifique that the French 
Budget for 1911 provides various grants to learned societies 
in France Among these may be mentioned 1400 francs to 
the mathematical socletv , 1000 francs each to the societies 
of anthropology, zoology, biology, and botany, the pre¬ 
historic society, the Bordeaux society of sciences, and the 
Rennes society of sciences, 600 francs to each of the 
societies of meteorology, mineralogy, and the Nantes 
society of sciences Grants of 500 francs are made to 
three societies, of 400 francs to three societies, and 340 
francs to one society A grant of 35,000 francs Is Included 
for the fund available to assist scientific research 


Ihr director of the Meteorological Office announces that 
the series of meetings commenced in 1905 for the informal 
discussion of Important contributions to meteorological 
literature, particularly those by colonial and foreign 
mcteorologisU, will be continued this year The meetings 
will be held on the following Mondays, at 5 p m — 

January 33, February 6 and ao, March 6 and ao At the 

opening meeting on Monday next, Prof Grossmann will 
open a discussion on the relation between the tempera¬ 
tures of the North Atlantic Ocegn, and of North-West and 
Central Europe The subjects suggested for discussion at 
subsequent meetings are as follows —Meteorologische 
Optik, J M Pernter, Cloud Report, Part ii, H H 

Kildebrandsson, scientific results of the 5coti0 1903-4, 
R C Mossman, Elnfluss des Windes auf die Fahrt von 
Ogmpfern, P Heidke, on the influence of the earth’s 

rotation on ocean currents, W Ekman, on the Influence of 
forests on rainfall and the probable effect of d^bouemefif 
in agriculture In Mauritius, A Walter, climatological 
diagrams, John Ball, on the double diurnal variations of 
the velocity of the wind at Nagasaki, Y Tsuiji, the 
amount of radium emanation in the atmosphere, J Sattcrly 

A circular letter has been issued by the British 
Executive Committee of the International Hygiene Exblbi- 
tiofi, to be held In Dresden this year, directing attention 
to the fact that the British Government has declined the 
invitation to participate in the exhibition All the chief 
States of the world, with the single exception of Great 
Britain, have accepted the invitation, and have voted sub¬ 
stantial sums in aid thereof The British committee ie 
therefore appealing for io,ooo 7 , which is nocestary If 
Britain i^to be represented at the exhibition Contrlbu- 
iions, or promises tliereof, should be sent Immediately to 
the secretary, 47, Victoria Street, S W 


In a.t\tetter to the Times, January 11, the chalnnan 
(the Biirfop of Rlpon) and the execqtive committee of the 
National League for Physical Education and Improvement 
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direct attention to three leaffets Issued by the league 
Ing with the question of a pure milk supply 
been prepared by Sir John McFadyean, Prof SbnpebO^, 
Mr F E Freemantle, and Dr J F Sykes One leaflfti 
Intended for " farmers and ocher milk producan," con¬ 
tains advke upon the care of cowa, the precautions to 
observed by the milkers, the treatment of the oowabadSf 
the cleanfling of utenfllls, storage, and the danger of human 
infection In a second leaflet, ** distributors and retailers " 
are informed of the stepa which they should take with 
regard to dairies and miUc shops, infection, contamlnatkm, 
and souring, storage, and sale, utensils, and cleanliness 
during dellverv The third leaflet oontalfis a number of 
hints for the benefit of “ housewives and all consumers of 
milk " 

An Interesting observation, dealing with a very obscure 
phenomenon of alcoholic fermentation, was communicated 
at a meeting of the Institute of Brewing on January 9 by 
Mr O Overbock In endeavouring to prepare a non- 
alcohoHc beer by removing the alcohol from ordinary beer 
by a stream of carbon dioxide, Mr Overbeck states that lie 
found that the beer after this treatment recovered a part 
of its alcohol content when cooled and abrated with carbon 
dioxide Thus, beers which after the removal of alcohol 
contained only o<3 per cent of this substance were found 
after treatment with carbon dioxide in the cold to contain 
as much as I to 1 5 and even 3 per cent As the liquids 
were in all cases practically free from yeast, this remark¬ 
able production of alcohol cannot easily be explained in the 
light of our present knowledge It may be due to some 
purely chemical effect or to the presence of some unsus¬ 
pected ferment in the beer, the action of which becomes 
noticeable under the conditions of the expenment Con¬ 
firmation of the observations and further experiments on 
the nature of the phenomenon will be awaited with great 
Interest 

The scientific career of Col George Strahan, who died 
last week at seventy-one years of age, is described in The 
Times of January j6, as follows “After serving for a 
short time in the Irrigation Branch of the Public Works 
Department m India he was appointed to the Survey De¬ 
partment, in which he continued for the rest of his service 
The early ponlon of his survey career was passed in the 
Topograi^ical Branch, and many thousand square mites of 
country in Rajputana and Mysore, as well as in other parta, 
were surveyed by him and the oflficers under him In later 
years he was employed In the electric determination of 
longitudes in India and between India and Greenwich, for 
which work he was specially suited He rote to be Super¬ 
intendent of the Great rngonometneal Survey, and also 
acted for a short time as Surveyor-General ” 

Time was when the expression “ the tsetse-fly" was 
understood to mean simply the species Gtotsina morntoHs, 
Westwood Indeed, the name Is still often used In this 
sente by many writers, not long ago Prof Klelne created 
a sensation in the dolly Press by the statement that ** the 
tsetse" did not transmit sleeping sickness, meaning, 
thereby, G morntanM, but producing the mistaken 
impression that he had proved G palpatis to be innocdnt 
In the matter of spreading the disease One newspaper 
even went so far as to state that Klelne had disproved any 
connection between G palpalU and sleeping sickness^ 
Austen, In his standard monograph of the genus Gtosslna, 
recognised seven species of tsetses, and acknowledged, sub* 
•equently, the validity of an eighth, G tachinoHaM^ 
Westw In a paper noticed recently in Nature (Deoembee 
ap, 1910, p 379), Ml', Newstead brings the oundier i6|F 
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io eleven, end propo ee e to distribute them 
4 bion|^t three distinct genere The problems Involved are 
^ -no medns of purely acedemic Interest, but have the 
ntfiKMt practical importance from the known fact that 
dlfljpredt species of tsetses are Instrumental In transmitting 
the different species of trypanosomes that produce diseases 
In man and animals, add it is a matter of urgent necessity 
to determine exactly the various species of these flies and 
the limits of their distribution. 

In Its issue of January 6, the Tinus announces the 
grant by the Treasury of 40,000! to the Board of Agri¬ 
culture and Fisheries for the encouragement of light 
horse breeding in Qreat Britain In administering the 
grant, the Board will have the aasittanco of a special 
Advisory Council The purposes of the grant are five in 
number, namely —{■) the award of premiums to stallions, 
(3) awards for the purchase of half-bred working brood¬ 
mares for location in specified districts, (3) free nomina- 
tlona for suitable mares for service by premium or 
approved stallion t, (4) the purchase—for re-sale—of 
stallions, (j) the voluntary registration of stallions The 
awards to stallions wilt bo of two classes, vU King's 
premiums and the Board's premiums, the former to be 
given to stallions at the ensuing spring show in I/>ndon, 
and the latter to animals exhibited at other spring shows 
or selected by the Board In an article on the grant in 
the Daily TeUgraph of January ii. It Is stated that certain 
authorities consicfer that it will Increase the supply of 
hunters, cobs, &c , and ask what means are provided to 
create a demand for this Increased stock Owing to the 
steady development of motor traction, the demand for 
light horses Is not Increasing, and will probably become 
still smaller, so that unless the War Office Is prepared to 
increase largely its purchases, It is difficult to see where 
breeders are to find a market 

Par*^ IX of the fifth volume of the Annals of the South 
Afripan Museum is devoted to a revised list of the local 
reptiles and amphibians, with descriptions of new species, 
by Mr G A Boulenger In connection with this may be 
mentioned a list of East African reptiles and amphibians, 
by Mr S E Meek, published by the Field Museum at 
Chicago (Zool Ser , vol vii, No 11), based on a collec¬ 
tion made from 1905 to 1907 

According to the Egyptian Morning Nows of December 
30 , 1910, Captain Stanley Flower has been unusually 
successful In hit eleventh collecting trip to the Sudan, 
from which he returned with no fewer than 170 live 
animals for the loologlcel gardens at Giza, together with 
a number of museum specimens The rarities Include a 
Sudani galago (Galago teng), a white-tailed mongoose in 
which the whole tail Is (abnormally) black, and a cow 
buffalo from the Blue Nile, the last-mentioned race being 
alreody represented in the gardens by a bull 

In our own Zoological Gardens It is intended to display 
a special exhibition of African animals during the coming 
summer Some out of a series of birds collected for the 
King were received at the gardens a few months ago, and 
It Is announced in the Field of January 7 that half a 
dosen mammals brought home by H R H the Duke of 
Connaught These include a couple of meerkets, two 
■pedmens of the Cape zoHlle, or mulshund, as the animal 
is called by the Boers, a Sykes's guenon, and a Malagasy 
ring-tailed lemur These animals were presented to Prin¬ 
cess Patricia of Connaught by the Chief Lewanika 

In BWtM Birds for January, Menrs Witherby and 
Hoitert, after referring to the distinctness of the English 
Jay (GarmlNf ^ndarius mfiiergnm) from the tvplcal Con- 
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tloental representative of the species, announce that, fd 
their opinion, the Irish jay is likewise entitled to tank os 
a local face. Compared with British specimens, the Irish 
jay (G g MbernictM) has the feathers of the sides of the 
head add ear-crests markedly darker and more rufouSf 
while there Is a tendency to a similar darkening all over 
the underi>arts, and the crest is conspicuously darker 
The Irish jay la mainly restricted to Leinster and the 
adjacent districts of Munster, although of late years U 
has spread into the south of Ulster The Irish repre¬ 
sentatives of two other birds—the water ouzel and the 
coal titmouse—have recently been described as local forms. 
Whether we are anv the forwarder for such splitting-up 
of species may be a question 

Wb are indebted to Mr W H Shrubsole for a copy of 
an unpublished article on the contrast between the protec¬ 
tion accorded to useful birds in Ilungarj and Great 
Britain The Hungarian Government emplo\s the services 
of an> ornithological expert, and from the results thereby 
attained has been enabled to draw up a senes of enact¬ 
ments which appear admirably adapted for the protection 
of all species beneficial to the agricultunst Heavy fines 
are enacted on the conviction of offenders igumst these 
Acts, while rewards are offered to the writers of the beat 
essays on bird-protection Other paragraphs in the Acts 
prohibit the possession or transport of scheduled birds or 
their nests and eggs On the other hand, the British Acts 
for the protection of wild birds are, in the author's opinion, 
altogether inadequate Attention is also directed to the 
use In Italy of huge nets—some half a mile in length and 
of great height—for the capture of swullons and other 
migratory birds 

In the issue of Nature of October 6 last (vol Ixxxiv , 
p 438) a letter was published from Prof IDA 
Cockerell containing some interesting information concern¬ 
ing the fur trade Prof Cockerell gave extrocts from a 
detailed synonymy contained in the retail catalogue of an 
important American firm dealing in furs, which showed 
how far the furs bought from shops mav be identified 
from the names under which they are sold A letter to 
the Mornmg Post of January 12, from Mr E M Kirwan, 
raises the same point, and offers a warning to the public 
in the form of a list showing the proper names of the 
various furs and the permissible descriptions lunctioned by 
the Fur and Skin Section of the I.ondon Chamber of 
Commerce and the Ixindon Drapers' Chamber of Trade 
Mr Rirwan's list is as follows — 

Name of Fur Permissible Description 

American sable . Canadian sable or real sable 

Fitch dved Sable fitch 

Goau dyed • Bear goat 

Hare dyed . . • Sable hare or fox hare 

Kids • Caracul kids 

Marmot dyed Sable marmot, mink marmot, 

or skunk marmot 

Mink dyed . Sable mink 

Musquash dyed Mink musquash or sable 

musquash 

Musauash pulled and dyed Seal musquash 

Nutria pullM and dyed Seal nutna 

Nutria ^lled, nafural Beaver nutria or otter nutria 

Opossum sheared and dyed Beaver opossum 

Otter pulled and <^ed . Seat otter 

Rabbit dyed • Sable conrv 

Rabbit sbeared and dyed Seal coney or musquash 

coney 

Rabbit, white • Mock eimine 

Rabbit, white, dyed Chinchilla coney 

Wallobv sheared and dyed Skunk wallaby 

White hare . ^ Imitation fox or mock fox. 

White hairs inserlbd in 

foxes and sabhs .. . . Pointed 
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Ih a recent mitnber tOacember, 1910) which hai reached 
au of the Ldpdg W4ltmuchauumg Prof Maa Kaaao- 
-wlta, cl Vienna, criticiaee the view* of thoae blologlfta 
who coniider that the main cause of the origin of apecieo 
la to tM found in natural aelectkm HU t^jectlons are all 
tolerably famiOar He ^nta out, for example, that the 
analogy from artificial aelectwn Is not complete. The 
'breeder selects characters from motives of curiosity and 
the like, not because they are useful to the form dealt 
'With, but because they are useful or Interesting to him- 
eelf Moreover, In order to maintain hit artlfidally pro¬ 
duced race, he has to exercUe a far more ngid selection 
than can take place in nature When left to themaelves, 
such strains rapidly revert The Lamarckian explanation 
must be resort^ to, not merely for the atrophy and dis¬ 
appearance of disused organs, but also for the enhanced 
development of frequently used parts Evldehce of this Is 
aifortM by Darwin's comparison of the wing and leg 
'bones of tame and wild ducks If it Is once admitted, 
the author remarks, that the chants produced by use or 
disuse can pass over to the offspring by means of the 
germ-plasm, there U no further reason for doubting the 
gener^ transmlsnblUty of acquired characters or tho 
influence of this principle on every change that takes place 
In the course of the development of species Natural 
■selection, he declares, has not hindered the peculiar 
susceptibility of mankind to certain forms of disease In 
these cases the working of a Lamarckian factor can be 
traced, not of the nature of Darwin’s pangtnesis, to which 
there are obvious objections, but more probably a arcula- 
tkxi of specific atom<oniplexes deriv^ from the dis¬ 
integration of protoplasmic molecules Prof Kassowltx’s 
oontentlons have been heard before, and abundantly 
answered Had he taken Into acctmnt the results of 
Mendellan research, It Is plain that some of them would 
never have been advanced The concluding argument of 
lilfl paper, on the subject of disease toxins, Is Ingeniouti, 
but unconvincing 

A UKViBW of the devalopment of the Ligulatie, <e the 
genera betaglDella and Isoetes, oommunicated by Dr C 
Ritter to SaturwUswnschaftiieks Wcekentchrift (December 
11, 1910), traverses the Investigations by Brudiinann Into 
the various modifications of the proChalU and embryo in 
Sclaginella, and describes similar stages in Isoetes. 

Tub Uit of seeds of hardy herbaceous plants, shrubs, and 
treea available for exchn^ with botanic gardens and 
regular correspondents, annually pubUshed by the director 
of Kew Gardens, has lately been issued In the usual form 
as Appendix 1 to the K99 BuIMfi, 1911 The list Is a 
short one, presumably reflecting the past unfavourable 
season, dun^ which tho geotlons and cotoneastan have 
yielded the best temilts 

A SKETCH of the flma of the Samoa Islands is con¬ 
tributed by Dr F Vaupel to Eogler’a fiofanfsehe /ehr- 
bgsAsf (BeiUfltt, No. cil), with refer en ce to Me ooUectkma 
of plants gathered chMfy on the Island of Savall. The 
flora falls Into the Melansalan dlvtshm of the Malayan 
rqgloo while showing affinities with the floras of Australia 
and New Zealand. In eoaunen with other insular florns 
cryptogams are abundant, and the fame supply ago ^eoisi 
as compared with boo flowering plants Two of the moat 
typical are AngfepttrU mcla and the small tree-feni 
Tedsa FroSVrf, Tmet^ttrfs twmnsis, two of 

PsHottim, and dmucifoUum are reckoned among 

the rarer p t e r Jd op hy ta. A unl^ feature of tame of the 
lagoons thtak growth of rferortMum oafewii Mong- 
side the bricklsh water, and a pecuUir vegetation, consist- 
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lug of a tangle Of GltickemU dicholonm^ Fftrlr 
and Impetaia arunduuuta pmtratsd by iQasMfl 
Lycopeimm crmitafn, covers the tufa soft on the platofliA^ 
Among phanerogams, the orchids are well developed, alto '' 
the dicotyledonous genera Psycfaotiia, CyrtiAdra, and 
Klatoetemma ^ 

Bouann 134 of the West Virginia Experiment Station 
deals with factors influencing the vigour of Incubated 
chickens. Incubators operated srlthout moisture gave 
rather better results than those where moisture was sup¬ 
plied, but the author Is not prepared to assert that dto 
difference Is real Indeed, this old oentroverqr whether a 
moist or a dry atmosphere should be maintained in an 
Incubator has not yet been satisfootorl^ settled It has 
been suggested that the chick embryos have a oertaifl 
power of adapting themselves to different degrees of 
humidity during their development 

Tux Bulletin is U SeeiM d*Sncourag€fMHt pemr 
Vlniusirte nationale (No 9) contains on interesting report, 
by M Maunce Alfassa, on economic Imperialism In Great 
Britain, In which he deals fully with the efforts now being 
made to promote cotton growing whhln the British 
Bmpire and to study the problems to which it gives rise 
He advises that our African expennents should be closely 
watched, as some of the conditions are not dissimilar to 
thoae obtaining In the French African posseniotts, and 
ooQsklers that If it is worth our while to try to raise 
our own cotton it Is equally worth while for France 

Tkb current number uf the Agrtculfutal Journal of 
India (vol v, part iv) is up to Its usual level of interest, 
and contains several well-Hlustrated articles dealing with 
native ogrlcuhural practices, and with possible improve¬ 
ments on them Mr Keatlnge gives a well-v^tten 
account of the rural economy of the Bombay Deccan, both 
In its western part, where there Is a moderate rainfall and 
a certain amount of irrigation, and where, oonaequently, 
good garden crops can be grown, and in Its eastern por¬ 
tion, where a heavy black soil occurs, but rainfall and 
Irrigation are both defident, here the typical crops are 
fowmri and cotton The population naturally foUows the 
water supply, in the western part It is not uncomm on to 
find the cultivator living on his holding and working 
industriously at it, in the eastern part, however, the 
cultivators' Bouses are confined to the villages on account 
of the public wells, and much less work Is done on the 
fields A description Is given in another article of the 
new agricultural college at Coimbatore, Madras, and Mr 
Gammle reproduces the paper on cotton cultivation In 
India that he presented to the Brussels Congress lost Mity 

Jn monthly me t e oiotog ical chart of the North Atkoafle 
Ocean for January, Issued by the Dmetooho 
explains flie good use made of ra dl ctelegrapliy fer dk- 
semlnatlng weather and storm-waoiblg notices to ftosehi 
and small craft In the North and Baltic Seas (1) The 
wkeless station at Norddelch foUow* Its time signal at 
ih. pMu by a short summary received from the Seewaite 
of the weather conditions over Europe at 8h am, whh 
forecasts for the above-mentioned localities (s) When 
fMcesuiy, slorxs-wamlngi are sent to the same station, 
god are received by vessels having wlrsless appsrmtus and 
by them by means of day and nl^ signals, 
(j) Storm-waralngs are also seat by the Seestorte to the 
fl^Mry cnileer in the North Sea, aod repeated by ecdlnary 
signals by day, and at night by seardiU^t, for the beneflt 
pf fishing-boats (4) Storm-wamiogs IntqnM only for the 
Baltic coast are disseminated In a shnilar manner by the 
wireless station at BQtk, 
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^Pint of A sphere In a vImoui liquid was studied 


ajr QayM fn ^087, but tha equation of motion wai only 
^ Intogratod by successive approximation Since that time 
4 m eiibjeGt has been discussed In the Atti dti Lincei for 
rqorl^y Prof Plcciatl and Dr Toznmaso Boggio In the 
QumHgriy /oamaf of Puro and Applied Mafhemattcs^ 
No. 164 (1910), Mr Basset gives a general investigation 
of the problem^ based on the work of the two Italian 
writers* One notable featuve of the work is that the 
vtscority caters Into the Stokes' current-function solution 
in a way that it did not entw In the earlier solutions of 
the pcoblems* 

N a paper on the imaginary in geometry, contributed 
to the University Studies, Lincoln, Nebraska, x , 1 , Prof 
Elleiy W Davis discusses geometrical properties connected 
with a mbde of *^pretenting points In two><iiniensional 
space the coordinates of which are both complex variables 
He takes a so-called “ black *' point P' the coordinates 
of wbl 4 i are the real parts of the vanables, and it 
draws a '* red vector " the compounds of which are the 
iniuglnary parts, the extremity being a '* blue " point P' 
the coordinates of which measure the real parts plus the 
Imaginary coefficients 

Thi Revue seteniifique for December 31, 1910, contains 
the address dehvered by M H Le Chatelier at the Collie 
de France on Decerntwr 18 In connectlofi with the cere¬ 
monies commemorating the centenary of the birth of 
RegnaulL In the course of his address M Chstelicr 
referred to several facts in the early life of Regnault not 
generally known An orphan without means, he spent his 
>outh as an assistant in a fancy bazaar, and at the age 
of twenty 4 wo entered as a student at the Ecole dee Mines 
He rose immediately to a prominent position as one of 
the most promising pupils, and at the qualifying exomina- 
tlons in May, 1834, after two >ears only of study, he 
passed brilliantly For some strange reason the Govern¬ 
ment refused to nominate him student engineer along with 
his successful fellow-students, but insisted on a further 
two years' course at tha Ecole Dunng this period he 
raised himself by his chemical researches to the front rank 
of chemists, and it was only on the appointment of a 
Ckivenuiient commission on the steam en^ne in 1843 that 
he commenced that senes of measurements In the domain 
of physics which for accuracy remained unique for half a 
century 

Ih NATuax for August, 11, 1910, we directed the atten¬ 
tion of our readers to a cominunication to the Vienna 
Academy of Sciences, which appeared in the Phyakahsche 
ZelUchHft for July 15, and gave a preliminary account of 
die measurements of quantltlet of electricity less than the 
electrcm or “ atom of electricity/' by Dr F Ehrenhaft, of 
the University of Vienna The complete account of the 
measurements is now available In the Sifsangibeririife of 
the academy for May, 1910. Since our pravloua note, Prof 
Millikan has published in Science for l^tember, 1910, an 
aoeount ol his measurements of the charges on drops of 
oil produced by an '* atomiser " or sprayer. He concludes 
from them that the atomic charge of electricity Is 
4^X10'*” electrostatic units. Dr Ehrenhaft points out 
lA hii ^complete paper that many of Prof MlUildn’s results 
do oot fit in with his condutkm The June (1910) number 
of the SiiaungcMchte os s rt aia s Di. K. Przlbram's 
ms a mueiuuu ts of the charges on die fine particles of mists 
p red tic ed by eteetr^ysls of a solution of potassium hydrate, 
IQT the spark disoharga in 0 x 44 airt. by hydraohloric odd, 
or by plKgplionu in molal air Hit rtauks oongim those 
gt Elir. so that Iherw ls>a serious difference of 

, OpInlOfr Iwtween the Vi ennm and other e bse rvers on the 
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fundadten^ question of the existence of atomic charges of 
electricity. 

TfUt paper read by Major O'Meara, C M O, on sub¬ 
marine'' cables for long-distance telephone circuits, at the ^ 
Institution of Electrical Engineers on January la, wbea 
Mr Hertisrt Samuel, the Postmaster-General, was present, 
will be welcomed by electrical engineers Ihe paper gave 
In the first place a brief description of the first telephone 
cable of notable length , and after touching shortly on the 
differences In subsequent cables laid across the Channel— 
which varied vbry little from the original—proceeded to 
describe the latest telephone cable laid last year between 
Dover and Cape Gris Nez This cable was specially 
designed to improve the clearness of speech over the line, 
and also to enable more distant parts of the Continent to 
be if) direct communication with England To overcome 
tha Indistinctness, to which all long-distance telephone 
cables are liable, small induction coils are inserted in the 
cable The theory of this was first propounded by Messrs 
Heaviside and Pupin, and is embodied in the present " coll 
loaded " cable Two double coils arc required for the four 
conductors and are Inserted at a distance of one knot 
(i 153 miles) apart, each coil being just under six ohms 
resistance The two colls nearest the ends of the cable are 
only half a knot from the terminal instruments, this having 
been found to give the best results It is essential, having 
regard to tho maintenance of these cables, that the colls 
should he evenly distnbuted, as in repairing cables intor- 
modlate lengths have to be inserted. So long as the coll 
spacing is not altered beyond five per cent on either side, 
no noticeable Impairmeot to speech will take ploce The 
importance of this fact will be appreciated when the list 
of repairs on existing telephone cables is taken into 
account It was doubtful when the cable was designed os 
to how the mechanical difficulty of securing the coils in 
the cable would be overcome, owing to the increase of size 
at the pomts where the coils are inserted, and aim the 
difficulty of the increased thicknesses passing over the 
drums when laying the cable fhese difficulties were 
successfully overcome and a special paying-out drum was 
employed, the cable being payed out without passing It 
unte the dynamometer wheel llie paper gives a full 
description ot the laying of the cable, end the complete 
specification of the cable is contained In one of the many 
appendices attadied thereto Under the previous existing 
conditions, oonvertatlofl could be earned on over a 
distance of 250 miles, but with the new " coil-loaded " 
cable a distance of 850 miles is possible 

Tm current number (January 10) of the Compfet rendut 
of the Pqj-ls Academy contains an account of a new general 
method of preparing anhydrous motRlllc chlorides, bv Ed 
Chauvenet The method recently proposed br Matignon 
and Bouriem, based on the use of a mixture of chlorine 
and sulphur chloride, is efficient, but the method now 
pre^osed is simpler in that phosgene is used, a substance 
cofirnierclaily obtelnable in the liquid form in bombs The 
oxide of the metal Is placed in a boat, and heated in a 
•low stream of the carbonyl chbrlde, the metallic chloride, 
if it Is volatile, subUmes a little in advance of (he boat In 
crystals, the temperature required varying between 3J0* C 
and 651^ C Of the numerous oxides tried only silica wax 
unactod'Wpon, a fact which will be of service In separati n g 
silica from other metallic oxides, such as the oxides of 
tungsten, tantalum, or titanium Titanium and tungsten 
fumUi^ oocychlori^ but in all the other eases examined 
tha pqra aohydraus chloride wax obtained 

At the atodetA* meeting of the Institution of Civil 
Engineers, held on January 6, Mr G. F Davidson read a 
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paper entitled '* The Measurement of Boiler Doformatlotit *' 
Ihc author described a novel and ingenious method of 
nscertaming the deformation and corresponding stress b; 
means of a mirror attached to the point on the shell to be 
examined and a telescope sighted on to the mirror* the 
roflocted reading of a graduated scale being observed and 
the angular deflection thereby ascurtained 

Wb learn from a note In the Builder for January 13 
that M Knauthi In reporting on the settlement in Stross- 
burg Cathedral I states that the thief cause is the defective 
condition of the foundations beneath the north tower The 
foundations consist of two walla running north to south 
and to west, and are constructed of rubble and cement 
on argillaceous soil, In which some timber piles had been 
driven The plies are badly deca>ed, and the interior 
pillar of the tower Is aaid to be virtuallv unsupported for 
a length of a metres, as a layer of vegetable earth is Inter¬ 
posed between the foundations and the base of the pillar 
1 ike mnnv fobricji of the same class in this and other 
countries, Strassburg Cathedral was built in different 
epochs, one result being that the foundations have now 
to cnrr> loads greater than those contemplated bv the 
original designer This point Is Illustrated by the state¬ 
ment that the present foundation load is upwards of 
25 tons per square foot The remedy proposed Is the 
underpinning of nil defective foundations 

\ Blve-book has just been issued giving account of 
the engine trials at the National Physical Laboratory for 
the award of the prise of looof offered by Mr Patrick 
Y Alexander These trials form the subject of an article 
in Engineering for January 13, from which we gather 
that BIX engines were entered, but onlv throe arrived 
before the date fixed These were —(i) the Wolsclev Tool 
and Motor-car Company, Birmingham, (a) Messrs 

Humber and (3) the Aster Engineering Company, 
Wemble\ Park (entered by Green's Motor Patents 
Svndicatp) Mot one of these engines was able to fulfil 
the conditions of the tost fully The first was pulled up 
bv a leak in the copper oil pipe leading from the pump 
to the oil well, a defect which led to other mishaps The 
Humber nnotor ran steadily at 37 brake-horse-power at 
1334 revolutions per minute for ii} hours, and then stopped 
suddenly with one of the cylinders broken off and two 
connecting rods buckled The Green engine was more 
fortun'ite It had to stop for a new sparking plug, and 
then ran, making approximately 315 broke-horse-power at 
1313 revolutions per minute, until the completion of the 
twentv-four hours' run In a special test of seven 
minutes, the motor developed 36<4 brake-horse-power at 
1300 revolutions per minute Ihe prize has not been 
awarded but wo understand that the donor has generously 
presented a cheque for 200I to the makers of the Green 
engine, which came nearest to the conditions of award 

Mebsbs J and a riiURcniu have just ready for publi¬ 
cation a new edition of another volume of Allen's Com¬ 
mercial Organic Analvslt '* It Is vd iv under the new 
arrangement, and has been rewritten under the editorship 
of Mr W A Davis and Mr S S Sadtier 

Messrs. Williams amd Norgatr announce for early 
publication translation Into English of Prof Wllh'*lm 
Ostwald's work entitled Natural Philosophy " This 
'"work, the traoslation of which wIU be revls^ by the 
author, gives a rdsumd of ntodarn natural philosophy, based 
not upon iMI^phyRlcs, but upon the sciences; and It aims 
at providing a complete synthesis of the results of the 
specialisation of la#t century 
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OUR ASTRONOMICAL COLUMN, ' > 

Nova Lacbrtjk —brief note In No. 4464 of tbo^ 
AitroHomische Nachrichtm announces that Prof Maig 
Wolf has found a twelfth- or thirteenth-magtiltude star In 
the position of Nova L>aoertn on plates taken some ytm 
8^ at She Ktinlgstuhl Observatory The previous pcesenoo 
of a faint object does not, of course, necessarily preclude 
the star discovered by Mr Esjdn from being of tho 
" novas" type, although In most cases the pre-ezlstenoe 
of matter in the ident^l position is assumed rather than 
demonstrated, before the catastrophe which produces the 
extraordinary outburst of light, the object is usually too 
faint to be detected on our photographs 

More precise spectrum obWvatlons than those yet pub¬ 
lished will permit us to determine whether the outburst 
was of the catastrophic nature which produces typical 
" nova " or whether it Is simply a case of a pwuilar 
variable, up to the present, the unfavourable English 
skies, combined with the faintness ot *^he object, have 
prevented definitive observations Seven or eight bright 
lines have been observed at the Cambridge Obsorvatery. 
and it is worthy of note that they have not the broad 
appearance of lines seen in tho spectra of novse 

It IS to be regretted that the " nova" was not dis¬ 
covered earlier, ror we oinderstand that Prof Pickering 
has found images of it, on plates taken about the end of 
November, 1910, showing it to be of approximately the 
same photographic magnitude (about 54) as the star 
9 Lacerta shown on the chart which wo gave m last 
week's Issue, on December 30, 1910, its magnitude was 
about 7*0 Referring to these facts, at the Newcastle 
Astronomical Society, Mr Espin pointed out that for some 
three weeks the star was visible to the naked eve, yet no 
one observed it It was not visible on the Harvard plates 
on November 19, to that its rise to the fiflh magnitude 
must have been rapid Mr bspin suggests that these 
observations conclusively prove tne object to bo a rea* 
nova A plate token at Harvard in December, 1887, 
although It shows faint stars, shows no trace of the nova 

Mr Bellamy estimated the visual magnltudo on 
January 2 as 75, and recorded the colour as orange It 
will probablv be found, as with other novs, that there Is 
a certain difference between the photographic and visual 
magnitudes, due to the presence of radiations visually 
inert, and this Is suggested by the fact, stated by the 
Astronomer Ro\al, that the photographs taken at (jreeii- 
wlch show the Image of the nova to be different in appear¬ 
ance from the other star images shown on the same plates 


Thb Orbits of Several Spectroscopic Binaries —Nos 
^-8, vol )i, of the Publications of the Allegheny Observa¬ 
tory contain the discussions of the orbus of various 
spectroscopic binaries under investigation at the observa¬ 
tory 

In No. 5 Mr R H Baker discusses the measures of 
the spectrum of 30 H Ursao Majoris as shown on fifty 

f lates taken with the Mellon spectrograph In 1908-10. 

le finds that the observations are not so well satisfied 
by the preliminary curve computed on the assumption of 
simple elliptic motion, but the agreement Is improved by 
the introduction of a secondary oscillation As there is no 
trace of the secondary component on any of the plates* 
the resulting orbit must be accepted as preliminary, dn 
period is II 583a days 

Thirty spectrograms of 57 Cygnl are dlscusaed by tbfi 
same ooserver in No. 6 of the ^bllcatlons These were 
taken In 1909, and a comparison of the results with earlier 
ones securro In 1903 establishes the period as 3*8546 days 
The orbits of both primary and secoiulary components are 
given separately and then combined, and it appears that 
tl\e masses are not very different 
Mr Baker also reverts to the dlscuiiion of $ Aquilm, 
in No, 7, which, from a comparison of observations made 
by M Deslandres in 1901-3 with later ones made In 
1907^ by Mr Baker, appeared to have a variable perlotL 
The latter observer now finds that the two obiervatkms 
of 1901 are probably erroneous, and that the period of 
$ Aquilm (tj 1345 days) is cemstanL Tbe orUt as pub¬ 
lished is MAvod from ilngloprism plates, where the unea 
are confused, and can be an approximation te the 
true elements, the sUr Is br^t aoo^, however, fqr 
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n^lch would Mparite the llnet 
*111^ eiwhl« better elniienu to be derived. 

fit So,* 8 Mr F C Jordan dlicueeee the orbit of 
W AndromedB from meuunw of iix plate* taken with 
the Melktq epectrograph between August, 1907, and 
October. 1909, and derive* a period of 14367 duy* A 
point of epedel intereet is that this binary I* a helium 
star whfa a long period, and It ha* been shown that helium 
Unarlet are ena^y divided Into long and short periods 
The latter are gmrally less than one month, whilst the 
■hottest of the former class Is xx6 da^ The IncreaK of 
eccentricity with period is also notable, the mean periods 
for riw two groups being S'iS and 147 x days, whilst the 
corresponding mean eooentrkdtles are 0*19 and o-4x re- 


are 0*19 and 0'4x re- 


■pectlvely v Andromedse Is a notable example, the 
eocentridty of its orbit being 0-58 The point is a very 
striking one, but the data are, as yet, too meagre to 
warrant apeculatlon concerning its possible significance 

THx Discovkrt op Kspuca'a Laws —^The history of 
Kepler's labours in working out his three laws of planetarv 
motions is interestingly told by M Blgourdan in No 33 
of the Revue gitUrale des Sciences Refused as a divme, 
Kepler purtura his study of mathematics, and was 
ap^lntea professor at Grats In 1594, then being twent\- 
three years of age But in 1599 he was, as a IVotestaiit, 
expelM from Styria, and accepted a post under Tycho 
Brahe For a number of yean he endeavoured to fit 
Tycho Brahe’s wonderfully accurate observations into the 
geocentric s^^stem which the latter upheld, but without 
success, for there was always a residual error In latitude 
of 8' or o', and this amount Kepler believed to be 
impossible In such careful observations Then, after the 
master's death, he worked awav at the heliocentric ideii 
and succeeded, eventually, In discovering the laws which 
are the basis of our knowledM of orbital motions In his 
paper M Blgourdan introduces many other points of 
interest concerning Kepler's life and methods 

Bright Boudks —^The apparitions of several bright 
bolides during the latter part of 1910 are recorded in 
37 ^® w the Gaeetie astronomique hy M Birken- 
stock, director of the Bureau Central M6tdorlque One, 
recorded by several observers at different stations, appeared 
about 8 45 (C F T} on August xg, and, as seen at Novi, 
was about three-quarters the sin of the full moon , it then 
split into two parts, each half the size of the moon, and, 
leaving a tram, disappeared after a flight which lasted 
three seconds Other bolides were recorded on September 
9 and 23, and October 8 

Tire Astrouraphic Catalogue, Catama Zones— We 
have received part i « vol vii , of the Cotania astro- 
graphic catalogue, giving the positions of 8855 stars 
These have been determined from fifteen plates covering 
the region oh to 3h In R A , and +52® to +S4® m 
declination, excludl^ repetitions, the net number of new 
positions ui 7872 Tables for the geometrical corrections 
for sone +53®, with their arguments, and ten-year pre¬ 
cession constants up to the year aooo, are also given 


CONFERENCES OF MATHEMATICAL 
TEACHERS AND OF PURUC SCHOOL 
SCIENCE MASTERS 

'THE annual meeting of the Mathematical Association 
^ was held at the London Day Training College on 
January xi, and the science masters met Tn the same 
building on January ix and la The officials of the 
college and of the respective assodatlonB made admirable 
arrangements, which conduced to the success of the 
gath^ntfs both from the working and the social aspects 
Prof H H Turner presided at the mathematical meet¬ 
ings, and in his address gave a historical risumi of the 
recent advance of " the astronomical regiment" under 
the leadership of Pickering, Stratton, Petrine, Mclotte. 
and Cowell He descrlbea the dlaooveriea of the new 
•atellitea of Saturn and Jupiter, and the revelations Into 
the past of planets which resulted from an examination 
of the orbita of theae aateUltes. The members present, 
moedy teachers in schools, were greatly interesM In the 
“ news from the frtmt" of dxe maltanatkal army The 
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anituhl report showed a large Increase In membership and 
an expansion of the Mathematical Gaaette 

Mr.^ G Goodwill read a paper on the teaching of 
elementary mechanics, In which he recommended that 
dynamics should precede statici, and that tl^ idea of 
change of velocity should be treated as a basal coneeut 
necessary for a proper approach to the subject He 
showed an extremely simple ballistic pendulum used for 
measurements of change of momentum By abandoning 
the usual unlptanar arrangement, he has at once simplified 
the exercises and tangibly increased their didactic value 

Canon J M Wilson described two fragments of ancient 
geometrkal treatises found in the Worcester Cathedral 
Llbraiy The first was written by Gerbert, who become 
Pope Sylvester II in 979 At that time Euclid was known 
only to the Moors, and Gerbert failed In his attempt to 
enter the University of Granada The second fragment 
dated from the early part of the twelfth centurv, and was 
written by a monk of Bath named Adelhard or ASthelhard 
He suoc«Mled In learning Arabic nnd entering the Uni¬ 
versities of Granada, Cordova, and Seville bv professing 
to he a Mohammedan. The fragment discovered bv Canon 
Wilson proved to be part of a translation of Euclid from 
the Araolc into Latin This translation was used in all 
the schools of Europe until 1583, when Fuclid'i own Greek 
text became known 

Mr A W Siddons presented an important report by 
the Mathematical Association Committee On the Teach¬ 
ing of Algebra and Trigonometry ” (published by Bell 
and Sons, price 3d) The report dealt with the function 
of algebra In the school curriculum for boys who were 
not likel> to specialise in mathematin;, and aimed particu¬ 
larly at giving teachers opportunitv to develop with their 
pupils mathematical ideas of great educational value- 
ideas drawn from mechanics, mensuration, solid geo¬ 
metry, Infinitesimal calculus, and more ehp«ciaUv from 
numerical trigonoepetry Mr F W Dobbs (Fton) 
thought the recommendations went too far, whereas Mr 
Barnard said that the Rugby masters thought the sug¬ 
gested syllabus was inadequate Other speakers supported 
the views of the authors, and the general effect of the 
discussion was to strengthen the hands of the committee 
and to endorse their conclusions The meeting referred to 
the committee a paper read bv Mr C V Durell who 
urged that much commercial arithmetic should be omitted 
In order to find time for work more productive of mathe¬ 
matical Intelligence 

Among interesting exhibits were a projection of the 
earth's surface on a cube, shown bv Prof Turner, a 
celestial cylinder by Dr 1 P Nunn, and apparatus illus¬ 
trating Mr Goodwill's paper Prof F W Hobson has 
accepted the office of president for the coming jear 

Sir K Ray Lankrster opened the science mat^ters' meet¬ 
ing with an address upon “ Compulsor} Science versus 
Cmpulsory Greek " The main question he desired to 
raise was whether the right choice of subjects for itudv 
was made In our public schools, and whether it was right 
and proper, as he should suggest, to cease altogether the 
cumbrous efforts to teach the Greek language to school- 
bovs and to substitute for it as a regular nnd necesiarv 
part of the curriculum a well-considered, diilv adapted 
and skilfully designed course of instruction In natural 
science—using that term in the most coinprehensiie sense 
The results of rduratlon were not transmitted b> ph\Bio¬ 
logical heredity Every individual born hod to begin Its 
education on a blank sheet But man had created for 
himself a gigantic and overpowering possession, a sort of 
physical envelope of customs, taboos, traditions, Hws and 
knowledge, which, though not transmitteil to new In¬ 
dividuals at birth os part of their structure, was yet n 
heritage bv which man was educated This heritage was 
put into his posseBsion bv gesture bv word spoken, 
written, or printed bv law, by the training given In 
the nursery and school, and by the experience of life 
Individuals did not start equal, and It was the business 
of the educator to ascertain the various degrees of educa¬ 
bility in the young'‘and to adapt the course of education 
administered to them to their varving aptitudes The 
well-educated man was he who had been en'ibled most 
fully to benefit by the accumulated Inheritance of human 
knowledge and exaerlence, and to enter on manhood as 
the heir of all the ages. The true Greek spirit waa 
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r«aH««d) wai, In fact, k^orot and ekltted In our pretMit 
j)h«M of dvilUatlon in thn splendid creations and tha 
•Mlf-rellant, hopeful, and sober enthusiasm of the men of 
adence of the nineteenth century The Greeks, were they 
able to visit us now, would have nothing but contempt 
for our Greek compulsionlsti At the conclusion of his 
address he proposed a possible and desirable course of 
■school education when compulsory science had bamahed 
the utufper—con^lsory Gnw 

Sir William Tllden, Jn proposing a vote of thanks, 
]x>lnted out tha advances made in the schools during recent 
years, and mentioned that the boys who were compelled 
to iSarn Greek were fewer than those obliged to study 
science 

Sir J J Thomson was elected president for the coming 
year 

Mr A Vasaalt read a paper on the education of 
medical students, and expUini^ the powers which the 
General Medical Council actually possess, and referred to 
turther powers to which the General Medical Council 
appear to lay rtalm He deprecated any attempt on the 
part of the Medical Council to dictate a svllabus of 
general, as distinct from technical, education Prof 
Osier, in the course of the discussion, supported the view 
that thr earl} sdenfldc training of m^Ical students could 
he undertaken by public schools 

In his poper on the experimental determination of the 
^uivalrnt of magnesium, Mr W M Hooton explained 
the complex reactions which actually occur when 
magnesium is heated in a porcelain crucible As usually 
performed, the products include, in addition to the oxide 
of the metal, magnesium nitride and tilicide, carbon, and 
posslbl} silicon We should like to see more papers of 
this t\pe, for there are many text-book exercises in vogue, 
hoth in closR and in examinations, which call for careful 
revision Mr Hooton did not only succeed in the 
analytical investigation—he further developed a revised 
and satisfactorv manner of performing this quantitative 
exercise which Is of considerable value in on elementary 
course 

A good discussion was evoked bv Mr Eggar's paper on 
teaching English in connection with science lessons Ihe 
opener and Mr Lewis, who followed, dwelt mainly on the 
taults prevalent In boys* notes, but subsequent speakers 
offered constructive suggestions for improvement Prof 
K A Gregor} asked that more prominence be given to 
the romance of science Scientific work of the last ten 
years hid been concentrated on the drudgery of the labora¬ 
tory, and the inspiration of early days had been neglected 
This neglect was detrimental to scientific progress, and he 
wished schools more effectually to cultivate interest in 
the higher aspects of science Dr Gow (Westminster) 
said that the difficult) in regard to accurate language was 
Telt in ever\ branch of school teaching After a long 
and interesting debate, the chairman suggested the possi- 
1>ilirv of a correlation report, to be drawn up in associa¬ 
tion with tearhnrs of English 

Another aseful debate arose on the question of “Wave 
Theon vettUM Roys** in the teaching of light, the respec¬ 
tive protagonists being Mr J Talbot and Mr C F Mott 
Dr T P Nunn uttered a needed coveaf against dogmatic 
exposition of Ideas relating to the oether, and showed how 
simply some of the most useful fnrmul* of optics could 
be obtained by heuristic lessons without unveriflM assump¬ 
tions The outcome of the discussion appeared to us to 
be that it was possible to secure the presentation of useful 
concepts of the wave theory to e claw of boys of age 
•ixteen, and that the process was valuable educationallv 

Mr R W Sloley contributed a paper on teaching con¬ 
cepts of energy and potential 

The exhibition of scientific apparatus and books was 
of large extent and good quality Twelve of the best 
1cnox*n firms in the trade had arranged extensive exhibits, 
which included not a few novelties There were afto 
nbout forty pieces of apparatus contributed by the members 
of the nssc^ation, in some instances the handiwork of 
pupils naif a dozen leading publishers tent their latest 
liooks on science subjects, ang It was satisfactorv to note 
the large pro p o rt ioti m advancra books which were shown 
bfost M Ske members and guests devoted a considerable 
'time to tHi examination of the exhibit^, which were well 
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displayed,, and juggastt4 many praetteat a( 3 i lo 
laboratory and lecturHOoixi. •< 

In promoting sociai intercourae ankipg sdeoct 
mathematical masters ftom various palts of the oounby,^ 
thU year's confess was even more suoceMful tluui 
predecessors Much of the credit for this must be giVM 

to Mr. D J P Berridge, who Is retiring from the afice 
of honoraiw secretary after giving to the Public School 
Science Masters* Association smral years of hard, 
successful work O. F D 


GEOLOGY Oh THE BRITISH ISLES 


A MONG the later memoirs of the Geological Survey of 
Great Britain, for which Mr T Fisher Unwin Is 


wholesale agent, is that accompanying Sheet 143 of the 
i-lnch map, on ** The Geology of the Melton Mowbray 
District and South-east Nottinghamshire," by Messrs 
Lomplugh, Gibion, Wedd, Sherlock, and Smith (price 
2s The map (price ir Od) is a good one for ibow- 

ing the Irre^lar distribution of boulder-clay across the 
rlSgp of Middle Lias, and Its cessation In the Vale of 


Beiwlr Rhiotic beds are recognised above the ** tea* 

r n marls *’ of the Keuper In the north and west In 
memedr it is pointed out that the V'ale of Belvoir 
must have lain in the glaciated region, but was an area 
of stnpplng rather than of accumulation Melton Mow¬ 
bray ^obably stands over a concealed coalfield, which 
has b^n proved by borings to the north-west, and which 
extend far to the south-east 

The tenth part of " The Geolo^ of the South Wales 
Coalfield" has also been Issued by the Survey, and is 
written by Messrs Strahan, rantrill, Dixon, and Thomai 
(price 2S^ It accompanies Sheet 339 of the map, whicl 
appears both In '* solid " and drift Mltions Part of the 
area was surveyed by Mr B S N Wilkinson, now 
senior geologist on the Irish Surve\ The features of 
economic importance are deolt with In the description of 
the coalfield, which appears in the south-east of the map, 
and In chapter xv , on metallic ores, bulldin|{ stones, Ac 
The subdivisions of the Ordovician strata, including the 


Llanvirn series, are now shown In considerable detail on 
the colour-printed map, and Upper Tremadoc beds are 
also recognised In a band south of Carmarthen town 
The Old Red Sandstone makes distinctly hilly country 
along the coast, and is cut across its strike by the main 
streams The journey westward from Kidwelly thus 
involves two picturesque but sometimes breezy femes, 
while the railway runs in milder Ordovician country to 
the north The drift map shows patchy remnants of a 
sheet of bouldcr-clay, dtp^lted by ice moving westward 
and bouthward down the Towy Valiev, but disregarding 


its locol windings In the extreme west of the area ice 
probably came in from the north-west It is suggested 
(p 147) that the chalk-flints which are fairly common In 
the maclal gravels were derived from Calnozolc deposits 
whlcn have been swept away 
Messrs Lamplugh and Gibson have described " The 
Geology of the Country around Nottingham " (1910, price 
at), with an accompanying map, specially composed of 
parts of four sheets (price ir 6a) Attention Is directed 
to points where local research Is stltl required, a feature 
of me memoir that will be welcomed In a district famous 


for Its amateur geologists This official work has, Indeed, 
been undertaken in an educational spirit, and is certain 
to meet with a gratifyii^ response 
Mr H J Osborne w^lte writes on " The Geology of 
the Country around Alresford '* (1910, price 2 $), and a 
colour-pnnted reproduction (price is fid) la now Unied 
of the drift-sheet No 300, first published In 1898 The 
district Ilea on the edge of the cruilk Salisbury PUln» 
which lb followed so picturesquely on the east by the high 
commons of ihe Lower Greensand beyond Lyss and 
Kingriey A memoir describing the tdbntry that includes 
the village of Selbome, nettling In Its vale at the foot *of 
the Lower Chalk escarpment, will appeal to many 
naturalists Mr O White pays spedal attention to the 
soiling of the Chalk Types of soil and questionb of 
water aupply are dealt with in the eoin^udlng pages, and 
there are aotne Interesting notes oa river-captim (pp 74 
and 75). 




i*'#**! 


NATUMt. 




rr Mriet ^ iMmotn. Oft vater nipp^ l» con^ 

bv «M an OxIovditalMp b/ Miu R« H. laddcman 
^tO| pm at 3^ }* and ona on Hampiblra and the lala ol 
bj Bfr. W Whitaker (xpio, price u.) Dr H R 
IfUi contribum the chaptafi on the rainfall of the areae 
The 9 urve;y*a Summaiv d Progreea ” for 1909 (1910, 
prica 11) centainif a* uauaU a record of new obeervatlOTS, 
of whidi further details may be expected later A number 
d Devonian tnlleri have found In the Culm-measure 
arsa west of Dartmoor Mr Clement Reid la prepared to 
oocrelats the well-known Bovey bedst with whiu even 
Pl^fsir was acquninted, with the lignites of the Rhiiie» 
and to assign them to the Upper Oligocene lliey thus 
flll a gap in British geology above the Uamstead beds 
of the Hampehire basin ** The Bovey flora teems 
to be essentldly the flora of the granlte-ravinesi with the 
admixture of a very few aquatic forma . Marsh-plants 
are exceedingly rare" (p iS) The addltionb to our 
knowletto of the Isle of MuU are conspicuous (pp 26-38) 
Upper Lias and Middle Jurassic beds nave now been dis¬ 
covered on Loch Don, thus filling part of the gap that 
occurs at Carsaig between the representadveb of the 
Jurassic and the Lretaceoua (see also p 57) ** Corn- 

stones " In the Trjflb of Morvem (p 35) indicate and 
conditions, and Mr Maufe's tropicsl experiences are here 
used to advantage Detailed analyses of Devonshire da>s, 
derived from granite, are given on p 59 Ihe titanium 
dioxide is usually more than 1 per cent» while zirconta 
and vanadium seiiquiOMde are each about 0*03 per cent 
Mr L Richardson contributes an elaborate and well- 
illustrated paper on ** The Inferior Oolite and contiguous 
Deposits of the South Cotteswolds " to the Proce^iings 
of the Cotteswold Naturalists* Field Club, vol xvit , 1910, 
p 63 He also discusses some of the hollows on the 
Cotteswold scarp in a paper on glacial features (thtd , 
p. 40), and shows how the loe age has probably left its 
traces in the land-forms here, os in North Wales Mr 
Richardson read his paper in 1909, and about the same 
time Prof W M Dovls, to whose work on Snowdon ho 
refers, contributed a short paper on ** The Vane>s of the 
CotswoM Hills ’* to the Proceedings of the Gvologistb* 
Association (vol xxi , p 150) He points out that '* when 
the curves of a stream are too small for the curyes of its 
valley, a diminution of stream volume Is to Im inferred ” 
The Evenlode and other valleys on the back of the f ottei.- 
woldi are too large for their present streams, and this j 
may be due to their beheading by the recession of the 
escarpment But the author suggests that they may 
formerlv have been occupied by water escaping from small 
lakes between an lre4eont in the Liassic kvwland and the 
face of the Cotteswold cuesta Such water would select 
the pre-glaclal valleys, and would enlarge them 
In the same journal (vol \xi , p 333) Messrs C R 
Bower and J R Fnrmerv add to our knowledge of “ Ihe 
Zones of the Lower Chalk of Lincolnbhlrc,*' working up¬ 
wards from the top of the Red Chalk or Hunbtanton 
Limestone They w cause to differ as to the selection 
of lone-fosslls made bv previous writers, and choose, going 
upwards, Holtuter luhgJohosus, Twhratmhna omata, and 
noloMier trecenns Forty-three species arc added to the 
records from these beds, and a plate is given to show the 
range of form in Difroildca ^Ifiidrica, from a pentagonal 
tvpe In the lower zone to a flattened one, with a circular 
base, In the upper zone* Messrs J G Ilamling and 
T Rogers (ibid, 1910, p 451) furnibh a new coloured 
geological map of North Devon, on the scale of three- 
quarters of an Inch to one mile 
In the same volume of the Proceedings of the GeoIogMs* 
Association, p 189, Mr MAC Hinton summarises his 
work Oft the British fossil voles and lemmings, and makes 
some very Interesting remarks on the climatic condition^ 
aeoompanying the maximum extension of Ice in our 
Islands. He regards tbe ** (jreat Ice Age ” In Britain as 
due to "glaciers formed in the mountainous districts,” 
though it u not clcor why Britain in this respect should 
differ so widely from IreUuid or Scandinavia Hii views 
are in happy agreement with those of Dr Scharff as to the 
survival of Xusitanlan members of our fauna through the 
sffegsd destructive epoch of maximum glaciation 
K R F Scharff (Proc. Royal Iiirii Academy, vol 
ttvUI, aeck B, No r, price is J writes on ** The 


Evidanesa Of a Former Land-bridge between 
Eufopa susd North America." His pimer has a apertbt 
bearing on the origin of the present flora and fauna 
Ireland* The author hokU that land-bridges afford tbw 
only mtana by which terrestrial bpedet are permaaenriX 
transferred to a new habitat He makes out a good case 
for the existence of a connection between our iimndi and 
America in late Pliocene times, and for the pre-Glaclal 
origin of our flora and fauna Incidentally, there Is much 
that will Interest workers on glacial cbmate, though thv 
view (p. 5) that " the Glacial period was primariTy due 
to tbe diversion of oceanic currents ” will not explain the 
simultaneous glaciation of Europe, North America, and 
the central Andes The only way out of this difficulty^ 
if we rely on ocean-currents, is to accept, with M Stanislas 
Meunier (Revue dts id^rv, September 15, foio, p 219), 
the stlU more dlffiiult proposition that post-Pliocene glacial 
phenomena were separated, In various regions, by interval* 
of aeveral thousands of years 

The Transattioni of the Hull Geologicai Society for 
1900-9 (1910, price js Od) show how local obseryatlon 
may be aptly stimulated Mr Sheppard most usefully 
bummariaes, with numerous lUustrationb, recent publica¬ 
tions bearing on the district Mr F M Burton has- 
isbued a paper on "ihe Witham and the Ancaster 
* Gap' as a separate publication (London and Hull 
Brown and Sons, price u ) Surely this would have found 
better circulation through one of the northern scientific 
journals Something seems omitted in a critical passage 
on p 12, where the " clays of the I pper Lias and beds 
of Marlrtone " are said to have extended east wards» 
" cutting threugh the Lower Oolite at \ncastor, and form¬ 
ing the * Gap * there " 

in the Quarterly Journal of the Geological Society of 
London, vol Ixvi , part in , issued m August, 1910, Mr 
L Moysey discusses (p 339) Uron|miart*b genus 
Pabooxyns, as abundantly revealed In the Uerb> shire and 
Nottinghamshire coalfield 1 he similarly problematic 
organisms Vetacapsula ond Fayolia nro also found, the 
former being known only from England All three genera 
arc bebeved by the author to be e^-cases of fishes 1 he 
society, as is well known, publmhcb abstracts of the dis- 
cusskmt on Its papers, a practice that should be universally 
followed under careful editing Me gather that the types 
of flrii that would produce such egg-cascs are proctlcally 
absent from the beds where the thre#* genera ore founds 
and that botanists may still rise up to claim these quaint 
elongated bodies 

Miss H Drew and Miss T Slater (thtd , p 40a) describe 
the " Geology of the Distnit around I mnbawpl (Car- 
marthenriilreh" where little has been done since Sfdgwkk 
wrote In 1854. Tho beds described are Ootlandian, and 
include tho whole Birkhill series, followed by Lower Gala 
beds 

Mr T O Bosworth’s work on the metamorphism 
round the Ross of Mull granite is referred to in tho 
Nummary of Progress of the Geological Smvey for 1909 
He now (Quart Journ Geol Soc . 1910, p 370) desenb* s 
the beautiful phonomena of injection of granite along the 
foliation-flexures and other planes of weakne'^s in the 
surrounding gornetiferous mira-schlsts Ihe latter belong 
to tho Moine senes of the Highlands Groups of well- 
bounded prisms of sllllmanite occur is contait-products in 
the schists, in addition to the ordinary fibiohtic type 
There are some indications In the long and interesting 
discufialon that the views of manv Continental observ^i-s 
Ol to the potency of metamorphism bv injection are 
spreadiim among workers in the British Isles 

Mr ( 5 , W. Tyrrell, of Glasgow Vnlverntv, has pub¬ 
lished several papers on the characters of igneous rocks 
m southern Scotland. Writing on tho " Intrusions of the 
Kllsytb^roy Distrift, Dumbartonshire" {Geologteal 
Magofkie, 1909, pp 299 and 359). he points out that the 
feeders of the lat^llte of diabase in this district " ippenr 
to cut" the Linlithgowshire intiusivc rocks, which nave 
been regarded as orf Calnoaoic age Since there Is much 
evidence that the KilsMhCroy rocks are of post-Carbon- 
Iferous, tet still PaCnozolc, date, the Linlithgowshire 
•erief to the south must also be late Pateozoir Mlcro- 
pegmatlte valna occur throughjhe diabases, and give rauae 
for in fnteTMtlag dtscuftrion (p 362) as to their origin lr> 
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thii and other caaeii bawd on the auggeation of Oaij 
that igneoufl magcoaa ara anentially banc at the wttet. 
In a paper on ** The Claulflcation of the Poft-Carbon- 
ifcroue Intrufclve Igneoua Rock# of the Weat of Scotland '* 
(1 ranaactioni of mt Geol Soc of Gloagow, vol dll , 
p 398), Mr Tyrrell glvea a uaefut account of the dla- 
trlbutlon of the varioua types In cooperation with Mr 
N Martin, he describes tro geology of the Auchineden 
district in the Kilpatrick HlUa (i6ii, p 333), and con¬ 
tinues <p 337) with an account of the Igneous rocka of 
the vents and lava-flows 'J'hese prove to be olivine- 
basalts, though the sills were prevloubly thought to be 
trachytic on account of their nuldal structure and pale 
crusts Ihrv belong to the late Paltcoiolr series In a 
notice of rocks near Bntlantrae (i6fd 1 p 3H3), Mr Tyrrell 
points to a granuhtic diorite as a dolente or gabbro meta¬ 
morphosed by a later intrusion of seipentine There tb a 
plcabing bense of original outlook In tnese papers 

Ihe Geological Survev of Ireland has Issued a memoir 
by Mesb's Kilroe, Halftssy, and Seymour on the soils of 
the Rgriculturnl station at Ballyhaise (price ii 6d), 
accompanied by u map showing t\pcs of soil and the 
underlying rocks, on the scale of eight inches to one mile 
The methods adopted bv this Survey for the examination 
of soils are fully stated Another memoir, bv Mi^sirs 
G A J Cole and T Crook (price is 6d), describes the 
submarine geology of the west coast of Ireland, so far as 
it can be known from the numerous rork-speclmens 
dredged up b\ the official Fishery Sur\ev The amount 
of mingling of material by glacial drift action appears to 
be ver^ small on the west coast Areai of l^per Creta¬ 
ceous and Cninozolc limestone are Indliatid on the Kerry 
coast As in the Ballyhaise memoir, a coloured map Is 
Included in the publication 

Prof Cole desenbev (Proc R Irish Acad , vol xxviii , 
sect B, 191C1, p 113, price 6d ) the phenomena of weother- 
Ing on the surface of a sheet of fine-grained diorite near 
Rarhmullnn, in Donegal, whiih is known as the picture 
rock ** or ** scribed rock The rr«iduiil spheroids lie in 
box-like enilobures, the walls of which result from the 
toughen ng of the rcKk bv the development of amphibole 
Inwatd from its loint-planes 

In the /rich for September, iqio, the Rosa- 

penna ar«>a In northern Donegal is systematically de¬ 
scribed Among the papers on its natural history Is an 
excellent one on the illogical structure, by Mr ] de W 
Hinch G A J C 

RUSSIAN ^fAGNETIC OBSERVATIONS 
TJNDFR the title “Die Vanatlonen des Erdmagnet* 
^ ismuh “ Prof Ernst Lcyst has written a paper, 
occupving 350 pages and four plates, in the Bullftm de la 
Soct^U ImfMale des Naturaltstfs de Moscou for 1909 
It deals with magnetic data from the Russian observa- 
toneb at Pavlovbk (St Peterbburg), Irkutsk, and 
Kathannenburg, and with some correb[wndjng data from 
Potbdnm and Greenwich The paper contains valuable 
statistical data fur Pavlovsk, such as the secular changes 
of all the magnetic elements from 1873 to ipoO, and diurnal 
incquolltlcb derived from a 33-year perM Its main 
object, however, is to investigate the relations borne to 
terrestrial magnotibm by sun-bpot frequency and barometric 
pressure A number of the data bearing on the bun-spot 
connection should be useful, such as diurnal Inequalities in 
years of sun-xpot maiimum and minimum at the several 
stations But their utility would have been greater If the 
numerical relatkmihlpa between magnetic and solor pheno¬ 
mena had been gone Into more cnticaJly A good deal 
has been already done on these lines, even for some of 
the stations considered by Dr Leysti which he seems 
unaware. 

Hie parts of the memoir hgving a chief claim to novelty 
relate to the Influence of sun-spot frequency on secular 
vhmnge and the annual Inequality, and to the relation 
between barometric pressure and the diurnal variations 
Dr Leyst finds secjur change of declination to be more 
rapid near sun-spot maximum than near sun-spot mlnt- 
inum at a^the stations Included In his research except 
Katharlnenblrg For the ratio borne by the rate of 
secular change at sun-spot maximum ^to that at sun-^t 

so 2151, VOL. 85] 


minimum ha finds nearly • 11 at Graadwidt and 
3.1 at Irkutsk, In toe caea of tha aanual 
t e the variation shown in the mean monthly vamee iittr 
elimination of the secular chaage—he oonchides In m. ^ 
306-7 range Is increased at sunspot maximum for 

declination and IndlnatkM, but dlmlniahcd for total fords. 
As regards barometric pressure. Dr Leyot finds the range 
of the magnetic dally oscillations, Wth regular and 
Irregular, at Pavlovsk to be larger on days of Ugbest 
barometric pressure than on those of lowest pressure, the 
phenomenon being specially conspicuous near sun-spot 
maximum 

The author's zeal, as evidenced by the great amount of 
labour expended in his Investigations, merits warm appre¬ 
ciation One's confidence, however, In his conclusions 
would have been greater if the work had shown more 
distinct evidence of cntlcal Insight 
Lines of no beculor change seem to traverse continents 
with continuous velocity Their passage must occur at some 
stations in sun-spot maximum, and at others in sun-spot 
minimum, and must mark in either case a time when secular 
change numerirally considered is a minimum In short, 
secular change, while seldom varying rapidly with the geo¬ 
graphical roordinatts, is essentially a local phenomenon, 
whereas sun-apot frequency Is not Ihe secular change re¬ 
sults assigned by Dr Leyst to Greenwich are certainw not 
fairly r^resentatlve of sun-bpot maximum and minimum 
there They show not the least resemblance to some which 
the present writer has deduced for Kew from the longer 

B iriod 1860-1909 If a difference of the kind supposed bv 
r Leyst does exist, It is In England, at least, or a com¬ 
paratively trifling character As to the annual inequality, 
that of declinatran-^the element which ought to possess 
least unctrtainty—presents tho suspicious features that the 
ranges obtained have usually diminished as the number 
of years Included was lengthened, while the tjrpes obtained 
at comparatively near stations have differed Tn Dr 
Leyst's case the results are derived from only two or three 
groups of threp-year periods at either sun-spot maximum 
or sun-spot minimum, so that more than usual uncertainty 
attaches to the elimination of tho secular change Of all 
Dr Leyst’s conclusions, that as to the relations between 
the diurnal variations and the barometric pressure Is un¬ 
doubtedly the most remarkable The figures which he 
gives for declination and horizontal force show during 
summer, not a smalt, but a large difference between the 
ranges of the diurnal inequality and the absolute ranges 
(sb^lute maximum less absolute minimum) on days of 
highest and on do vs of lowest barometer at Pavlovsk Tn 
winter the phenomenon Is much less apparent, which leads 
the author to regard the case as one of association and 
not of direct cause and effect 
If confirmed, the result, it need hardly bo said, would 
be of great theoretical importance A matured opinion on 
the question could bo attuned only bv a minute study of 
observational data Thus an independent InvestlgatkMi of 
data from some second observatory by a sxnnpetent critic 
is to be desired Several theoretical considerations natur¬ 
ally present themselves Large absolute magnetic ranges 
are Intimately associated with highly disturbs conditions, 
and such conditions are normally, at least, not local High 
or low barometric pressure, on the other hand, Is an 
essentially local phenomenon A high at St Petersburg 
means a low somewhere else, often even within the con¬ 
fines of Europe If there Is any sudi general assocUBon 
as Dr I..eyst supposes, a high barometer at Pavlovsk must 
be a symptom of a special set of conditions affecting an 
area much larger than that the barometric pressure of 
which Is above the average C Chmk. 

THE MICHAEL SARS NORTH ATLANTIC 
DEEP-SEA EXPEDITION, i9io.» 

N August, 1910, Sir John Murray offered to defray 
the expenses of an expedition to the North AtUntfo 
with the Norwegian researdi steamer Michael Sate Tha 
Norw^an Government, too, showed Itself very Indulgent 
towards the enterprise, and placed the vessel entirely at 
our disposition, and my colleagues, who have so lofig 
Mn tbs Rsfal Gtognpblcal flochty on JiauMy 
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Vt In these researches^ Prol. H. H Xiran, Dr. 
i-Hansen, Mr, B Koefoed, and Captain Thor 
h, aU. slgniBed their utmost willingness to join the 
^Bpoditlon 

On competing our preparations, we started off from 
Pt^outh in w beginning of April, 19x0, after being 
{otned by Sir John Murray at that port 

During the four months that the cruise lasted, a great 
deal was accompilshed For oceanographic science it can¬ 
not but be interesting to learn that a little steamer, ot 
onlv aa6 tons, could carry out so many and such multi¬ 
farious researches right across one of the mighty oceons, 
and 1 will accordingly give a few figures to illustrate what 
WAS done 

In the case of hvdrogrophical material, we oolWted 
S400 watfr-samples, more than 900 of which were from 
below the surface At 110 stations we took 0^7 tempera¬ 
ture observations from below the surface, while as many 
as l£a5 observations of the surface temperature were re¬ 
corded during the cruise In addition, we obtained 358 
measurements of currents and seven measurements of 
light For the study of vegetable fdankton wo made 140 
vertical hauls, and took 38 water-samples for filtenng and 
^ samples for examining with the centrifuge For the 
fa^er plankton there were 95 vertical hauls with nets of 
different sixes, 193 horiAxntal hauls with silk nets, 80 hon- 
xontal hauls with pelagic trawls, and 18 hauls with a ver\ 
large tow-nrt Trawlings svere undertaken on twenty-four 
occasions at different depths 

Our being able to carry out so many Investigations, in 
spite of the fact that the ship traversed a distance of a^ut 
11,000 mileb during thf four months the cruise lasted 
shows that oceanographic expeditions can be undertaken 
in small craft and for a relatively moderate expenditure, 
and this will most likely be a matter for consideration 
when future expeditions are planned 



Hydrographtcal Invetiigatiom 

At no stations we collected material for determining 
the temperature and nahnity of the sea water Ihe 
temperature observations have now been corrected, the 
water-bsmples have been titrated, and the rcbultb arc sit 
down in vertical sections and charts showing the distribu¬ 
tion of temperatures and salinities at the different depths 
The distribution of temperatures and salinities in the sea 
between Newfoundland und Ireland in the month of Juh, 
1910, can be shown m a diagram Throughout nearly thi 
whole section there Is a layer with saUnltles of 355 per 
mille in the uppermost xco-aoo metres Both sallniiics 
and temperatureb decrease 1n fairly regular proportion as 
we descend, until we reach a uniform layer teimed 
" bottom water,” In which the temperature is slight I v 
below a|° C , and the salinity Is about 349 per millc It 
Is noteworthy that this salinity U exactly the same as 
has been found in the bottom water of the Norwegian si a 
during the previous Investigations During the cruise of 
the iUichari In the Atlantic, this same sallnltv has 

been discovered both between the Canary Islands and the 
Azores, and between the Azores and Newfoundland, and 
also outside the Dav of Blscav 

This uniform bottom water lies deeper In the eastern 
portion of the North Atlantic, off the south coast of Europe 
and the north coast of Africa, than in the western or 
north-western portion of the coast of America Cast of 
Newfoundland it attains a comparatively hl^ level This 
would seem to Indicate that the bottom water of the North 
Atlantic comes from the north-western portion of that 
ocean 

A chart shows clearly the Influence of the Mediter¬ 
ranean , verv salt and comparatively warm water streams 
out of the Mediterranean and sinks deeper down, outside 
Spain it mainly flows northwards, owing to the effect of 
the earth's rotation, another porHon seems to follow the 
ordinary stream towards the south-west Between the 
comparatively fresh cold water In the north-west and the 
relatively warm salt water outside Spain a belt extends 
from west of the Azores as far as the Parttes and Ireland, 
with fairly uniform sallniries of 35 to 355 per mllle, and 
tenjMratures of 6* to 8^ C, 

When we compare our temperatures with those of^the 
Cka^gir, we find that they agree most satisfactorily, so 
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far as the deep layers are concerned, and the temperature 
observations or the Cha^enger seem to have hwt very 
good When we look at all the stations from tbs cruise 
of the CMknger in the summer of 1873, which are 
situated in the neighbourhood of the Miefcari ^arj* stations 
€>f a summer thirty-seven years later, we And everywhere 
that the water In the mfd-la>erb was much warmer in 
1873 than in 1910 The differtnces of temperature go up 
to about 5" in the mid watcr-layerb, but sink to o-r and 
04'°, respectively, In deep water ihis seems to indicate 
that there are such very great fluctuations from year to 
year In the degree of warmth in these mid-layers that the} 
even excoeed the fluctuations In the seasons 

It is obvious that fluctuations of thib kind in the degree 
of warmth of the Atlantic Ocean are most important, and 
need further Investigation In the Norwegian Sea such 
fluctuationf, In water flowing In from the Atlantic have 
been already previously investigated by the Mtchael Sars 
rhese determinations of the temperatures and salinities 
of salt water will subsequently be utilised for dynamic 
calculations It will thus be ixisslble to draw conclusions 
as to the movements of the different water-layerb T^se 
movements the expedition endeavoured also to investigate 
by means of direct-current measurements with the propeller 
current-meter which Ekman has constructed 

In the Strait of Gibraltar we tried first to anchor one 
of the llfebogts fore and aft, as had often been done 
previously In Norwegian waters However, the strong 
current broke the lines reptatedl} VVe accordingl} 
anchored the ship lUelf, with i)-inch steel wire and a 
warp anchor, m about zoo fathomb Ihe bhip lay thub 
on April 30 from a 30 a m until 5pm During thlb time 
we took seventy measurements at eight different depthb 
A comparison of diagrams reprpbcntlng the conditions at 
q a m • when the Inflow into the Mediterranean was at itb 
height, and at a o'clock m the morning and 3 o'clock in 
the afternoon, shows that the effects of the tidal water 
are verv great throughout the whole mass of water from 
the surface to the bottom During the inflow, the velocitv 
In the upper Instreaming layer was about x metre per 
second, while In the lowest webt-flowing layer it did not 
evceed one-third metre During the outflow from the 
Mediterranean to the Atlantic there was hardiv any surface 
current, whereas the outward current at depth had d 
velocity of up to 3 metres per second The real velocities 
Wire actually greater, as the current generally ran in a 
slightly oblique direction to the axis of the strait 

During our experiments with the large otter trawl on 
the bank south of the Azores on June la, our trawl stuck 
fast on the bottom Instead of immediately getting it 
clear, this otherwise unfortunate circumstance was made 
use of for taking current measurements The ship wjs 
thus anchored to the trawl at a depth of 668 fathoms 
(IJ33 metres) In all, we took ninety measurements at 
various depths down to 800 metres On a diagram show¬ 
ing the current from hour to hour at a depth of in metreb, 
the tidal movements can be distinctly seen The actual 
main current ran southwards with a velocity of 8-q cm 
per second Another diagram shows the currents In the 
different layers at three intervals of time —(i) at 3 30 
a m . (a) at 7 a m , (3) at 10 45 a m A comparison of 
the three figures shows that at all the depths down so 
far ai 800 metres there were tidal movements On the 
whole, the currents In the deeper layers flowed in a con¬ 
trary direction to the movements In the upper ones There 
was an astonishingly strong current at 800 metres at 
3 30 am, but otherwlbe we found, as a rule, that the 
current was strongest close to the surface, while at loo 
metrei there was a tendency to a minimum, and a 
tendency to a maximum at 300 metrei 
The measurements show, accordingly, that there can he 
very considerable tidal currents even down so low as 800 
metres The reason why they were so strong south of the 
Azores Is pixibably to a great extent that the bottom there 
forms a large riioal, which the water presses up against 
Similar Investlgatlona with modern methods have never 
been undertaken beforo either In deep water or in the 
Strait of Gibraltar 

That there are Hdal movements In the open sea and 
such strong currents, even at depths above 400 fathoms 
(800 metres), is Interqptlng for many reasons, as It asslsu 
us In understanding the ocean currents, the tide-wave, the 
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iflftiibutlofi of living orgpiiltina, and the depotlta along the 
bottom of the sea 

It has long been a pusda to find that at great depths 
in the sea there are atones which are not covered by 
depoaits, though they must undoubtedly have Iain at the 
bo^om for a long period of time On the slopes of the 
coast hanks south-west of Ireland, wr shot our trawl In 
about 1000 fathoms (1797 metres), and found, initr alto, 
numbers of stones 

Sir John Murray has given them to Dr Peach for 
examination As mentioned In Sir John Murray’s lecture 
to the Royal Geographical Society in Edinburgh on 
November 11, 1910, Ur Peach reports that fully so per 
cent are glaciated fragments They consist of granite, 
gneiss, shales, sandstones, chalks, limestones, ana flints, 
and some of there contain fmsil remains The condition 
of these fragments shows that in many instances they 
projected above the surface of the deposit In which they 
were embedded Dr Peach has no doubt that there stones 


through ttomeshaa of ilia tow-natai ’ 

been aonslwad by previous expedlttoAa which 
tow-nets, notwltfa^ndlng that Sir Jtdin Murray, jniiu^ 
the Challrfiger expedition, had direiitod attentloo to 
iimortaiice j 4 * 1 

To sum up, the chief results are os follows — ^ 

(1) The quantity of plankton in the open Atlantic l» 
far Ires abundant than what is found In coastal seas 




<a) At most of the stations where Investlgatlom took 
place, the maximum of plant-eubstanee was found at about 
SO metres’ depth, It was, as a rule, scanty In the 
immediate nel|pbourhood of the surfoee, but appeared to 
be almost as abundant at xo metres as at 50 metres. 
There was thus about the same quantity of plants all the 
way down from 10 metres to 50 metres 
At 75 metres the quantity was, as a rule, not more 
than half what we met with at 50 mertm, and at 100 
metres there was only about a tenth port 
This was the case with oceanic water Where there 


were carried br ice during the later phases of the Glacial 
period to the position In which the) were found They 
almost all belong to the aeries of s^imcntary, metamor¬ 
phosed, and erumed rocks now found m ittu in this 
country and in Ireland But the interesting question is, 
Whv have these fragments not tieen com^etely covered 
up b\ the shells which are continually falling from the 
surface? Telegraph engineers give reasons for believing 
rhat in some tocnlltles and depths the rate of accumula¬ 
tion is nt least 1 inch in ten years, at this rate nil rock 
fiagments deposited during the Glacial period should have 
been buried in the ooxe far bevond the reach of the trawl 
Most probably the tidal currents, which our observations 
shoned to exist in deep water, extend right down to the 
bottom and remove the small Globigerlna shells from an> 
ridges ^111. there mav be other explanations of the 
facts " (5coIIith Geographical Magatme, December, xqio) 


was an admixture of coastal water, and an evident dis¬ 
tinction between the surface la>er at depth, the surface 
layer was comparatively richer in plants, and all the 
limits had nn upward tendency 

(3> The difiercnt species are distributed, each In its own 
characteristic fashion, in regard to depth The Ferldlnea 
keep comparntiveiv near the surface, the diatoms prefer 
the deepest layers, while the Coccolitbophoridae affect an 
intermediate position 

<4) The number of living plant cells In the open Atlantic 
throughout the most densely populated ater-layers 
(10-50 metres) varies, as a rule, between 3000 and la.ooo 
cells per litre sea water Of these, about half ore Cocit^ 
llthophoridflc, the rest being Perldinea oeUs with a few 
naked flagellates and a sprinkling of dintoms 

a 
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Pkyiaplanhton 

The ph^ toplankton of the Atlantic Ocenn, in so far as 
It can be collected with tow-nets, we know from Hensen’a 
expedition in 1689, the results of which, b\ the wuv, have 
not tet been fullv treated, further, from the extensive re¬ 
searches of Cieve have nliK) receivwi a valuable con¬ 
tribution from G Murray and Whitting, the T'oMivfa 
expedition, earned out by the greater part of its investi¬ 
gations In the Antarctic and Inolan Oceans, the researches 
)n the Atlantic being comparatively few Our knowledge 
regarding the distribution of species in the Atlantic Is, 
notwithstanding, still very incomplete 

The samoles taken bv tow-nets in the open sea could 
not, onv of them, compare in quantity with what can be 
obtained In the coastal waters in the ?Ioruegian Sea The 
onh exceptions are the series taken to the 1vc^t 0/ Ireland 
and in the Bh\ of Biscay during April (stations 2, 3, 4, 7, 
0, 10), where we met with large quantities of matorns, 
even down to depths of more than 100 metres 

Tile oceanic samples ore, however, verj nth in species, 
there being, as a rule, at least fifty species in every single 
sample from the upper lav era down to a depth of 100 
metres Manv of tne species ore xo sparseU represented 
that It has onl} been possible to find a w individuals, 
but the majority of them have, in spite of their scanty 
numbers, o wide distribution throughout the warm seas, 
and they have also been found in the Indiin Ocean 
(To/divia) and the Pacific (Kofold) A few of them have 
not yet been described, though most of them are known 
from previous investigations. It will be a difficult matter 
to charactenae the groups of species according to their 
geographical distribution within the area investigated, it 
can perhaps be done when our material has been fully 
treated, but certalnKnot as yet All we can do at present 
IS to distinguish the subtropical species from those which 
bekmg to temperate waters, and the oceanic speclre from 
the ones which have their centre of distribution along the 
coasts • 

[The lecturer mentioned some Instances of the occurrence 
of Interesting forms belonging to the most Important 
planktDO-algce, and then dreenbed merp partlnilarly the 
most Irtv Wtnnl botanical discoverv of the expedition, that 
bv centrifuging the sea-water large numbers of very small 
alga, mostly Coccotithophoiida, wAe found There go 
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Deep’sea Fishei and CrustaeeanM 

Since the Challenger expedition laid the first foundation 
of our knowledge regarding the animal world of the deep 
sea, many succeeding expHltions have bountifully added 
to our store As an instance, 1 may mention that we 
now know one thousand different species of deep-sea fishes, 
and that the tjrrman Valdma expedition alone discovered 
no fewer than sixty-three new spedes 

Regarding these many species, however, only very little 
Is knoun In the cxre of quite n number of them we are 
acquainted nit rely with one, or at moat a few spedmens, 
while we are in almost complete ignorahee as to their 
biology, their propagation, development history, growth, 
and outward conditions of life 

Iho view which generally prevails in literature nowa¬ 
days IB that the sea contains a motlev abundance of forms 
either along itb bottom or floating within its waters, 
subiect to a uniformity of outward conditions of existence 
-—that IS to sav, passing their lives in absolute darkness— 
and In a medium with constant temperatures and other 
iflivsical surroundings 

biologlstH, this view concerning the animal life of 
the deep sea has presented manv dlmculties How is it 
that in n constant medium of the kind conceived there 
exist tide bv side so many distinct forms? And how, 
again, ran anlmols with large eyre manage to live along¬ 
side blind forms? ^Why ore some species furnished with 
numerous highly developed light-organs, while In the case 
of othert tSae are entirely wanting? And how, too, 
comet it that within the same groups of animals, nay, 
often in cloaelv affinitive species, the colours vary so 
remarkably, although the outer medium Is the same? 

Three questions have become all the more pressing now 
that bkd^lcal ocean research has disoovem instanen 
where In the tame nrea of the sea there occur nunv 
different anhnal forms, each postesaed of its own peoiliart^ 
ties in mode of life, habitat, and tfiher rrepecta, to that 
each apeciea has Its own characteristic area of distribu¬ 
tion, even though it may occaalonally be found together 

with Its neighbours in the same catch,. Our study of tha 

spawning-grounds of the cod family (Gadtdsa) In the 

North MS and Norwegian Sea hre shown us, for Ifistancf, 
that each of seventeen species has its particular apairfilh|( 
area, each apedre during the spawning period seeking «ut^ 
distinct characteristic depths, temperatures, and lanmttosf 


«» wfm ft mritetpglcftl point of view the 
qiily bft chiwtertM by a definite tonn or vtnic- 
^ toOt It te pouible to cbarocteriee it by certain 
ooodlticme of exiftence Theae conditions 
ft tfiven species quite as inu6h as any morpho 
l<#cai deocHption in fact, for a proper conception 

pr the ipecleft both methods of Investigation are supple¬ 
mentary* 

Kow, If we with to investigate the conditions of exist¬ 
ence under which animals Uve, we must naturally first ol 
all ascertain where they hve. which, in the sea, will be 
tantanuxmt to discovering the depth where they reside 
This alone can enlighten us regarding the conditions of 
light, the temperatures, and the salinities which are 
rewUlta for their existence 

iW knowledge reg irdlng the haunts of the smaller 
organisms has ^vanced greatly in recent vears owing to 
the fact that we have made use of small closing nets 
But, with regard to the larger animals especially fishes, 
we still possess little knowle^e, despite the great exer¬ 
tions made in this direction, above all others, by the 
Pnnee of Monaco and the Valdtvta expedition 
When fitting out the Michael Sars expedition, I kept 
ever in mind that one of the most important of all our 
aims should be to try and develop a method which would 
yield more information regarding the vertical distribution 
of deep-sea fishes 

Ihe ideal instrument for captunng the larger pelagic 
organisms would be a big tow net or pelagic trawl which 
could be sunk closed to the requisite depth then open d 
end towed nt i carefully ascertained depth, and nn illy 
closed again and hauled in Such an instrument would 
be capable of capturing msnv of the larger animaN and 
It would secure them too at known depths However 
an instrument of this kind would naturally be extremely 
complicated too much so m fact to prove tiustworthv 
under our present swtem of working and it would further 
entail i great expenditure of tune It would not l>e 
possible to operate many of these tow nets simultaneously 
(omoagst other reasons because of the slip leads) xnd 
consequently it would be necessary to undertake a senes 
of hauls at the different depths 
This being the case I gave up the idea of tr}ing to 
construct any such instrument A more practical plan 
seemed to be to trv and tow a number of instruments 
simultaneously at different depths and to compare the 
catihes thui* made with each other 
Thanks to a practiial arrangement, we succeeded in 
towing ten different instruments from two wire !inr«i 
The arrangement generally adopted was as followb — 


At the lurface 
„ 50 meties 

•* '00 „ 

■I 150 M 1 young fish trawl 

i» 300 M 1 iilk net of { nMtres diameter 

If 500 ,1 X young-fish tnwl 

II 75° It X silk net of { metres diameter 

„ 1000 I, I young fiib trawl 

„ 1250 „ 1 Bilk net of I metres duuneter 

• 15°° If ' IftHfo tow net of 3 metres diameter 

(made of ifanmp net) or a young 
fUktimvl 

With this, or a corresponding arrangemont, we exmed 
t>ut tome hauls at about thirty stations, as well is 
fi'om the Canary Islands to the Sargasso and from 
Newfoundland to Ireland Some hauls were made in the 
daytime and others at night 

In this manner we collated a very large material con¬ 
sisting of many kinds of pdagic organisms—fishes 
copharapods, crustaceans medusm, £c I will here merciv 
mentloa a few instances of the evidences our material 
ftfiords fts to the occurrence of these animals at different 
depths To illustrate the method employed, I will begin 
with the remarkable and well-known Stemoptycnid 
Argyfopfleeus kemgymnuf Of this species we caught 
1S6 individuals at the different stations fhe bulk 
occurrsit at depths between 150 and 500 metres no in¬ 
dividuals were caught above 130 metres, and only about 
7 per pent were taken at depths lower than 500 mAres 
If we assume, then, that thsM 7 per cent were captured 
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I Silk net of i metre diameter 


during the pr oc ei a of battling in the appbaoces, and thfti 
none of them Uve at depths below 500 metres, we will 
have an idsNS of the accuracy of our method By far tbs 
greater part were caught at a depth of 300 metrts, where 
we genendly bad out a |-ciietre silk net, whereas at 150 
metres and at 500 metres the appliance used was, as a 
rule, a young-fish trawl, that would have had a for 
greater capaci^ for catching these fikh It seems, accord¬ 
ingly, that the preponderating majority of the Individuals 
of this species la very strictly umit^ to on * intermediary " 
layer, situated at a depth of about 300 metres A closer 
investigation of the individuaU captured at a depth of 
ICO metres shows that they were all caught at night 
This may be due either to an upward nocturnal wandering 
or to chance, though on this question the smallness of 
our material makes It unsafe to hazard an opinion in 
subsequent investigations, however, it will be worth while 
taking this fact into oonsidcrabon Among the individuals 
captured m 500 metres water there must at any rate be 
a few that were token in tht process of hauling in the 
young-fish trawl through the intermediary layer above 
still, there were far fewer found in the young hih trawl, 
which was towed m 1000 metres water—it leems evident 
that there must also have been some individuals swimming 
at the coo-metres depth 

This instance gives us a good illustration of our method. 
With its deficiencies and advantiges It is obvious that 
the greater the number of individuals we havt, to dtal 
With, the greater la the probability of obtaining trust¬ 
worthy information, and the safer are the lonclusions we 
can cMuce from our results When therefore, in what 
follows, I proceed to give bome instances of the diitnbu 
tion in de^ of different kind;* of fish I wiU begin by 
mentioning the commonest or at unv rate the movt 
numerous^ captured forms belonging to the specieb 
Cyelothone mterodon and C ngnafa 

Of these two speties wt caught altogether more thin 
7500 individuals whKh were alt measured and arranged 
according to their length and the instrument in which thev 
were captured so os also to obtain information regirding 
the occurrence of the different sizes at different depths 

C mterodon was found during the cruise of the Michael 
Sars in the northern Atlantu at every station where an 
appliance was towed in depth btlow 500 metres Abo\e 
^00 metres it was only met with occaftionatlv A table 
shows how at a depth of 300 metres we only come acrobb 
one individual (in the southern section) In dtplhs from 
500 metres down to 1500 mi tres its qu'intit itive occurrence 
appears to be fairly uniform 

In our northern as well as in our southern section wo 
found approximately the same number of individuals in 
each of the three young fish trawls which we towe 1 
simultaneously, viz at depths of 500 metrrb, 1000 metre•• 
and 1500 metres 

When wo next examine the size distribution xt the 
difftrent depths we see that it is perfectly clear that the 
smaller tiles are met with much higher up than the larger 
ones, which latter ore mxinly to be found xt a depth of 
1500 metres In the northern wttion we find that at x 
depth of 500 metres the grextest number of individuaU 
were 30 mm in length, whereas Jl 1500 metres the 
majority were 60 mm At a depth of ^oo metres we only 
came across two that were more than 50 mm in length 

Ihe smaller and younger individuals of a length of 
ao-30 mm , live, accordingly to i preponderating extent 
1000 metres higher up In the water layeis than the 
majority of the Ivgest md oldest indiv duals 

Another remarkable fact which strikes us when we studv 
the table is that the average sice of individuals is muc.h 
smaller at the same depth in the southern than in the 
northern section 

C stgmaia resides In an intermediarv layer with maxi¬ 
mum in the number of individuals at ab^t ^00 metres 
In the case of this mcies, too we note that the younger 
individuals are mainly to be found high up in the water 
(notice particularly me southern stations) and that 
same siae la to be found deeper in the southern section 
than in the northern 

We have a remarkable parallel to the areas of vertical 
distnbution of these two fish species in the case of the 
red-prawn ipecjes These latter unite with the black 
fishes m forming a*^popuk>Ub and characteristic com- 
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mu&lty," We have ^ome acroei ltd fewer than twenty- 
eix species of prawne> of which wa shall here refer to 
Acanth^^yra muiUspinA and A, furpurea 
A mtUH»pina shared wlA ^clothone the peculiarity of 
the largest and oldest Indiflduals, being found in the nets 
towed at greatest depths, say at 1000-1500 ipetres. 
A purpurea resembles Cydothone eignata In th&t its dis¬ 
tribution it chiefly conflned to an intermediary layer 
between 500 metres and 750 metres In depth 
The Instances I have given show the utility and exact¬ 
ness of our method of working Where we have to deal 
with catches of great numbers of Individuals, our errors 
and inaccuracies will undoubtedly be very small The 
catches which the MUhael Sars made of such forma as 
Cyclothone and Acanthephyra were certainly most satis¬ 
factory in this respect But when we come to the catches 
which the expedition made of scarce forms, or forms 
more diflicult to capture, then wc are bound to own that 
the method of worklr^ even of the Michael Sars is not 
sufflcientlv effective Still, It Is interesting to examine a 
few of the results yielded by the meih<3l we employed 
With the object of discovering some ronformitv, or some 
general rule, for the peculiar dlstrlbutKin of the different 
organisms at different depths 

1 will commence with the view I formed during the 
cruise itself from the appearance of the catches on board, 
which view 1 find has also, to a certain extent, forced 
itself upon other observers, chief amongst whom 1 may 
mentton Prof A Brouer, to whom was confided the treat¬ 
ment of the fishes of the Valdtvta expedition I found on 
examining the catches from great depths that the block 
and dark red forms were the ull prevailing ones among 
animals from the greatest depths 
Black-coloured pelagic fishes ore few in number, though 
they might be termed numerous If we take into account 
what was previously known concerning “scarce ** forms 
Gastfoslomus hatrdU, Cyemaatnim, and Gonostoma grande 
'Were only caught at depths from 750 metres downwards 
The two species Gonostoma elongatum and Ptotostomiat 
guernei were caught at great as well as small depths, even 
In some coses so high up as 150 metres below the surface 
The rule, then, that the black forms are only to be found 
at great depths, cannot be said to hold good univcrsnllv 
The question accordingly arises whether among the black 
forms there may not be said to be groups or different 
types In common with several previous observers, I have 
been struck the fact that even the anatomical struc¬ 
ture of the black fishes points to different modes ol living 
When we compare, for instance, pictures of the above- 
mentioned five species of fish, we soe that, of the three 
species which were only found at great depths, Castro^ 
slomus hatrdtt and Cyemaatrum nre quite without light 
organs, and Gonosirotna grande has but small ones, as is 
also the case with CythZtlone microdon In Gonostoma 
elongatum and Plotostomtas guerrtei, the light organs are 
much more developed (as is also the case with Cyclothone 
stgnaia) It is an interesting fact now to notice that 
every single individual of these two species which was 
captured higher up than 500 metres was caught at night, 
which coincide* with prevToui observations regarding black 
forma, such as Idlacanthui and Astronesthes, which have 
been caught at night right close up to the surface We 
may assume, accordingly, that among the black deep-sea 
fishes there are several different modes of life, that is to 
sa>, several different “ biological Ij-pes “ 

Wftb the view of a better understanding of the occur- 
renre of these black and red types In the sea, I have 
endeavoured to compare their vertical dlstnbutioo with the 
intensity of the sunlight in different depths and at different 
parts of the ocean 

We h«V8 ,ew that the upper limit for Cychihone 
mirro^ and the red crataceani in the northern lectlon 
from Newfoundland to Ireland, or about 50" N lat was 
approxima^y 500 metres below the surface, and we’ have 
also noUfeff that the limit of depth for the same forms at 
the Routhernmoit itatione, or about 33” N lat, wa, 

metre* deeper In the Norwegian Sea I have 
alreadyirewknuly Invettigated the Intermedlarv pelagic 
re^ prawn* oa well a* the dark- 
red dah *ebe*tei Norwgiras at depth, of about aoo metree 
below the lurfaee Sebaatet wa* taken, for Inctance, with 
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floating long llosa In oohslderabfo quanlldss ocf a 
Jan Mayen-Lofoten—that la to say. to ab^t 
at a depth of too metres—and it was even found,' CMntgl^ 
in decreasing quantities, higher ujK Along thw Norwegian 
poast. in the fjords and sounds, we have a partlculaHy 
rich fauna of red crustaceans (especlalfy feadofoa- 
horeahs) residing at depths the maxlmtim of wbldi In the 
north, at any rate, may be put at about aoo metres* 
Now, if we calculate the depth to which the rays of tbd 
sun penetrate, after passing through the same distance Ip 
the water, assuming always that the rays are direct, and 
that the rate of al^rptlon is the same, we find that the 
rays will have passed throu|^ the same distance to reach 
a depth of 500 metres in 50^ N lat, that they will (ffits 
through to reach 650 metres in 33® N lat,, or 300 nietrea 
In 67*^ N lat 

However, the transparency of the water varies greatly 
in different regions If we take the results of prevkws 
observations during different expeditions, we may set 
down the visible depth m the open sea as being, roughly, 
50 metres In 33® N lat , 40 metres In 50® N lat . and 
35 metres at the outside in the Norwegian Sea In 6^ K* 
lat Taking this into consideration, we find that there 
will be the same intensity from the retillnear ravs 

In 33* N lat. at about 8 qo metres' depth 
M K •• SAO M .. 

The red and black animal forms, as has been found in 
the Investigations 1 have just described, have an upper 
limit In the different waters which corresponds every¬ 
where with the same intensity of H^t 

Durtiig the Atlantic cruise of the Mtchael Sars we 


Uurtiig the Atlantic cruise of the Mtchael Sars we 
undertiiOK a series of nieasurements of the Intensilr of 
light with a photometer constructed by Dr Helland- 
Hansen, to determine the intensity of the different colour 
rays, Dr Helland-Hansen made use of panchromatic 
plates and gelatin colour-filters The observation south 
and west of the Azores (that Is to say, at the southern 
stations) showed that the ra>s of light stronglv affected 
the plate at a depth of 100 metres The red ravs were 
weakest here, while the blue and ultra-violet rays were 
strongest At a depth of 500 metres the blue and ultra¬ 
violet rays were still distinctly visible, and at a depth of 
1000 metres the ultra-violet ravs were yet perteptlbte In 
1700 metres, howcier, there was not the faintest trace of 
light, even after the plates had been exposed for two 
hours In broad daWight 

In the above-mentioned deep, which denote* the upper 
limit for the black and red forms during the daytime, wo 
may after this, no doubt, assume that there are only to 
bo found chemlcnllj effective rays from the violet portion 
of the spectrum Now, seeing that the coefficient of 
absorption for the red ravs, as compared with the violet, 
is about In the proportion of 30 to t, and that our observa¬ 
tions failed to troce anv red rays at a demth of 500 metres, 
it follows that the red animals at this deptli must be 
quite as Invisible as the black ones It Is interesting to 
note, in this connection, that it la only at night that the 
black fish with large light organs are found high up in 
the water, and that red crustaceans in the Arctic regions, 
os was noticed by Scoresby in the case of Hymerodora 
gUeidlie, are to be found right up to the edge of the loe 
at the surface of the sea 

Above the region I have hitherto been describing, with 
Its blade and red forms, our parallel hauls have shown 
us an equally characteristic, though very different, group 
of pelagic fishes Their peculiarity U mat their body Is 
always more or less composed from ope side to the ouier. 
In odour they are dark along the back and silvecy or 
shining, with a Wujsh-violet gleam akmg the lides, their 
eves are large and often telescopic, wnd most charpcteriftlc 
of iH, I suppose, are their strongly'developed light qrgafis-, 
chafacterlstic forms are especially to be met with among 
the families Sternoptychidiw and Smmiatldje. From a 
table showing the depth at which a number of these forms 
occur, it can be seen that 500 metres may be taken as 
their lower limit, and that the greatest number pf 
indlvldiials reside at a depth of 300 metres, above 150 
Putrea there wen only a few found, and even those that 
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oMt wlA in 150 instret, or hlghtr up, were with 
;ntj esoeptloiu taken at nl^t. 

CyclolM^ 9 H 0 HgHaUi may be eud to approximate to this 
group 10 far at dietrlbutlon ie conoemed, and this form 
also has largOi well-developed light organs A closer 
aoa^slf of the occurrence of these forms In different lati¬ 
tudes would probably reveal much of interest, though this 
must be reserved for lub^uent Investigations 
It Is important to lay streas upon m fact that these 
shining colours, remarkable light organa, and peculiar 
telescopic eyes do not belong to the dork regum in the 
Boa where the sunlight never penetrates, but, on the con- 
to a region where there are, at any rate, large 
quantities of the rays which are nearest to the blue, 
violet, and ultra-vudet portion of the spectrum 
There has been a goM deal of disputing as to whether 
the light emitted by the light organs was entirely pro¬ 
duced d> the vital emrgy of the organisms, or whether the 
organisms had the power of transforming the ultra-violet 
rR>s of the sunlight into rays of lesser wave-length Ihe 
olmerv itions I have described here cannot, of course, dciide 
□urttioni of this kind, but they show, at any r iti, that 
the Ught-emitting organisms live in a medium in which 
there are quantitieb of rays from the sunlight, and wt 
recognise, fuither, in thebe forms a new biological (>p( 
of organisms, a separate group with quite chaiai teristic 
outward conditions of existence 
Ihe higher wc ascend towards the surface of tht sei, 
the more varied become the forms and colours of thi 
organisms, and the moie diversified become also, probably, 
their conditions of life 1 have up to now only been able 
to examine 1 portion of the large material from the upper¬ 
most water-layer^, nnd will merely mention a singh group 
From this region, nanuly, the larvae and young fish forms 
Of these we have collected a very large quantity, amount¬ 
ing to thousands It has been impossible to deUrnnne 
them all, as this will be a long and laborious task 
A table shows how, out of 'tdoo transparent lorg* 
and young fishes, 90 per cent were secured in the appli¬ 
ances operated from the surface down to a dipth of 150 
metres TheSL forms are young stages of manv different 
kinds of fishes 

A very Interesting and important question is the quantity 
of animals in the different depths 1 his question h is not 
been much studied yet 1 believe myself that thi upper 
limit 01 the rcKl and dark-coloured forms is pirlnufarly 
rich In the Norwegian Sea 1 found that the occurrrmis 
of a rich Intermediate pelagic life coriespondcd to a great 
rise in the density of tne si-a water, and 1 explaimd thin 
thus, that the food of the animals, sinking down from the 
upper layers, might accumulate there The closei siud\ 
or our material may give more information aliout this 
interesting question 

In iny ptecedmg rcmirUs I havo given a numbrr of 
instances of tin oWrvations we were able to make rog ird- 
Ing thr depth distribution of fishes when wc exnminf 
material collected by means of parallel hauls But it is 
obvious, too, that this material can equally well bi used 
for ascertaining thi ir horizontal or geographical distribu¬ 
tion, and It IS only after studying simultaneously is wi 11 
their vertical and honzontctl distribution that wi can 
characteiisf the outward conditions under which thiy live 
If we look at the horizontal distribution as found by the 
Michael iort and compare It with previous ob*ii rvalioiw 
in the northern Atlantic, we shall get some Idea of how 
little knowledge we possess concerning most ordinary 
forms Inhabiting the ocean between Lurope and the coist 
of the United otates 1 will base my comparison mtiielv 
on Brauer’s valuable summary of what was previously 
known, and on the vame instances that 1 have employed 
wlien discussing the vertical distribution 
Black Ashes and red crustaceans were caught at all the 
itatlofli during the cruise of the Michael Sars in the 
Atlantic wherever we lowered our appliances to a depth 
of joo metres 

Tnnraarent young Ash were captured over the whole 
area of Investigations, though in very vandng quantities 
In thk\opea sea over the greatest depths, the Scopelldn 
are uAdoumdW the most numerous group among the 
jouiig Ash Vve And ajpa monv extremely interesting 
ranna with stalk eyes, telescope eves, and so on Amdngst 
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those adth telesocm ajrea there are many of a parfoetly 
transparent new rorm, which may in all probablUty m 
aatlgnsd to the genus Dysomma They were mostly 
cai^t In the uppermost 150 metres 

when we have succeeded in determining these young 
stages, we will be able to throw much light upon the hfe- 
history of many important species of Ash The numerous 
forms of the group Leptooephalidie will by no means be 
the least interesting among them The 195 individuals 
that were found ore believed to belong to no fewer than 
twenty species, of which a good many are entirely new 

1 have previously (in Nature of October 34, 1910) 
published a short desciiption of a number of these Lepto- 
cephalida, which wc were able to prove to be the larvse 
of the European eel These laivs (forty-four specimens 
in all) have this much of interest in thr-m as compared 
with previous hnds, that they were met with right out in 
the Atlantic Ocean, far away from thp slopes where they 
previously had been discovered 

Trawhngi 

fo operate the big trawl at the gn itest depths of the 
North Atlantic, about 2500 or 3000 fathoms, proved a very 
difficult Ubk Howcvei, two of our hauls were quite 
successful Ihe first wns in thr Hay of Biscay, at a 
dipth of 3500 fathoms Out cauh i untamed 1 nunibi r of 
iiiverUbrates, including holothuiians of the genus Klptdta 
altyotulae^ sponges, and asciduins, and two nshes belong¬ 
ing to the genus Mainirus 

The second haul, between the Canary Islands and the 
A/orea, at a depth of 3000 fathoms, yielded only a vi ry 
few living organisms In the hiU-barrel of mud brought 
up by the trawl we found thirty pumice-stones overgrown 
with Stephanocylis and Uimopsis, and there werr also two 
holothurlans (/octmogone riolatia and Elpidla, sp), 
bertulariEB, fragments of an umbcllulano, an antipatheb, 
a spike of a adans, fragments of shell of argonauta, as 
well as one Bulla tynipanica of a whale, and two shark's 
teeth, of which the Arst b‘‘longed to a carcharodon and 
the second to an exyrhina Of Ashes there were one 
Molaoofteus, one Alepocephalus, one l.ieptocephalus, one 
Afgyropelecus, and a form not yet determined All these 
1 believe to have been pelagic, and to have been taken 
during the proctss of hauling in Regarding one foim 
alone, there was doubt whethrr to class it as a bottom 
Abh or as pelagic, namely, an unquestionably new species 
much resembling Ipnops murrayi 

Judging from the appearance of the trawl when being 
lowcr^ and when being afterwards hauled in, 1 ronsidpr 
this haul to have been, techno ally sppakmg, a success, 
and I cannot explain the catch otheiwlse than bv '-op¬ 
posing that or those piofound depths there was an ab*JohiT< 
poverty of animal life It remains a question whether 
all these great ocean Aoors me equally h'lrren in regard to 
inlmals, and especially Ashes So far as I know, the 
literature on the subject onlv records the capture of n few 
Macrundoe from the greatest ocean deep^, this bi ing all 
the evidence that there 1^ to favour belief In the occur¬ 
rence of larger Ash there Rut is it nt rfectlj i ertain thit 
even those are not also prlagii ^ On sevenl ch rasions 
during the cruise our tow-nets mptmed ovir the greatest 
ocean drpths jiehgic specimens of Alepocephalus, which 
Is generally brought up by the trnwl In m\ case, the 
inimal life there must be c\tremel\ scanty, md this is 
home out bv the vertical hauls with our big net below 
yoo metres, which 1 have referreil to whin discussing 
(ycloihone fmerodon 


UNIVERSITY AND EDUCATIONAL 
JNTELUGENCE 

Cambridox —The professor of inineralogv has. with the 
consent of the Vice-Chancellor, reappointed Mr A 
Hutchinson to be demonstrator in mineralogy and 
assistant curator for Ave yean from January i 

Dr Hobson has been appointed chairman of the 
moderatora and examiners for the Mathematical Tripos, 
Part ii„ WI 

Mr C E InglU has been appointed chairman of the 
examiners for the A^hanlcal Sciences Tnpos, iqu 
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Durham ~Mr P J Hcawood, mathematical lecturVi 
hai been appointed to the profeMorthlp of mathematics In 
succession to Prof R A. Sampson, F R S, who was 
recently appointed Astronomer Royal of Scotland 

Dr Frbdiric S Lee has been appointed head of the 
department of physiology at Columoia University, New 
York, on the retirement of Prof J G Curtis He has 
been connected wAth the University since 1891. having 
successively held the poets of demonstrstor, adjunct pro¬ 
fessor, and research profesm 

By the will of the late Mr W S Steel, of Philiphaugh, 
Selkirkshire, the sum of 5000^ Is to be set aside for the 
establishment of *' The Strang Steel Fund,” the Income of 
which is to be applied for the advancement of education 
in Selkirkshire, including the burgh of Selkirk Mr Steel 
also beoueathed 5000^ to Glasgow University to found a 
scholarsnip for promoting research In any department of 
science the University may consider desirable, and the 
income of aoool for me purchase of books for the library 
of the University 

Thb Regent Street Polytechnic, London, Is being rebuilt 
this year at a cost of 90,000! The rebuilding fund was 
inaugurated by a grant of 3o,oooI from the London 
County Council and a loan of 20,0061 from the City 
Psrocbial Foundation The 50.000! needed to complete 
the fund has been subscribed and promised with the excep¬ 
tion of acooZ, which has been reserved so that as many 
old members, scholars, students, &c , of the polytechnic 
may have the opportunity of participating in the scheme 
Donations of 1! to xoo! may be sent to the secretary of 
the polvtechnic, Regent Street Among donations to 
the rebuilding fund may be mentioned Lord Leith of Fwle, 
30,000! Mr Howard Morley, 5000! , nnd Lord Howard 
de Walden, 3500! 

Thb report of the principal of the Huddersfield Technical 
College, read at the recent dlstributkMi of prises to students 
of the institution, li a record of steady progress Not 
onlv was there during last session a substantial increase 
In the number of both day and evening students, but also 
in the fees paid and the grants received from the Board 
of Education In addition to the strictly technical part of 
the work of the colleges, courses of Instruction are pro¬ 
vided which enable sti^ents to graduate at the University 
of London At the conclusion of his report the principal 
suggested an enlargement of the sphere of usefulness of 
the institution during the daytime, and consideration Is 
being given to the possiblll^ of expanding the work of 
the college In the following directions —the more vigorous 
conduct and better organisation of the day commercial 
department, the cstoblishment of day classes for appren¬ 
tices In various trades, day classes In mining for workers 
employed on night shifts, trade schools of dressmaking, 
milllnerv, or cloth mending, and the opening of a home- 
making centre, to be worked In conjunction with the 
department of domestic economy 

At the convocation of the University of Chicago 00 
December ao, 1910 a letter from Mr John D Rocke¬ 
feller to the president and trustees was read In the 
letter, which is printed in Setenrf for December 30, Mr 
Rorkefeller announces that hr has had 3,000,000! set 
aside for the University of Chicago, and that it Is to bo 
delivered to the University In ten equal annual instal¬ 
ments, which began on January i of this year Each 
Instalment is to bear Income to the Unlvcrsitv from the 
date of such delivery only The letter goes on to point 
out that Mr Rockefeller bellevea that It Is better tor a 
university to be supported atid enlarged thr gifts of 
many rather than bv those of a single donor, and he states 
that the University of Chicago has received In addition 
to his own gifts more than 1,400,000! from citirens of 
Chicago and the West. With his latest generous gift, Mr 
Rockefellei^aayt he hat coiqpleted the task he set l^fore 
himself as n^arda the University* and his letter con¬ 
tains hit reslgoation from the board of trustees, and the 
announcement of the resignations of his personal repre¬ 
sentatives) I am acting,^’ the letter uys, on an early 
and permanent conviction that this grMt Institution, being 
the property off the peool- should * be controlled, con- 
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ductedt snd supported by the people In whose geneiWil^ 
efforts for Its upbuilding I have hocn permitted «mply 
cooperate/' A resolutlm of appreciation of Mr K«he* 
felw's generosity, adopted by the trustees, states t^t 
altogether the sums receive from him amount to 
y,000,000! The trustees, too, are able to lay In their 
resolution *—“ Mr Rockefeller has never permitted the 
UnlversI^ to bear his name, and consented to be called 
Its founds only at the urgent reouest of the board of 
trustees He has never si^estea the apf^ntment or 
removal of any professor Whatever vfev^ may have been 
expressed by members of the faculty, he has never indl* 
cated either assent or dissent He has never Interfered 
directly or indirectly with that freedom of opinion and 
expression which Is the vital breath of a university, but 
has adhered without deviation to the principle that while 
It is Important that university professors In their con¬ 
clusions be correct. It is more important that In their 
teaching they be free ” 


SOCIETIES AND ACADEMIES. 

London 

Royal Society, Janooiy ia.*SirA. GeikSe,K.C. B .preiideiit^ 
in tlM chair—Prof H L OsUloiMsr and H Moos 
The absolute expansion of mercury —Dr R. W Qnqr 
and Sir W Ramaay The density of niton (radium 
emanation) and the disIntegratioD * theory—Prof J S 
Towitaond The charges on Ions in gases, and some 
effects that Influence the motion of neg^ve Ions The 
experiments on charges on Ions in gases which had 
previcuily been made with air only have been extended to 
oxygen, nydrogen, and carbonic acid The value of the 
ouantity Ns for the negative Ions Is In all cases very near 
me vmue 1 sa x xo'*, which corresponds to a charge, e, 
equal to the charge on a monovalent atom The Ions 
were produced by secondary Rfintgen rays, and it was 
found that when non-pcpetrating rays were used the value 
of Ns for the positive Ions was practically the same as 
for negative Iona, but is much larger when the penetrating 
rays are used, showing that In this case some of the 
positive ions have double charges The motion of the 
negative Ions Is considerably cnanged by carefully dry¬ 
ing the gases, and the results of the experiments may be 
und, In conjunction with the determinations of the veloci¬ 
ties made by Mr Lattey, to determine the apparent mass 
of the negative ion, which diminishes at low pressures as 
the electric force is increased For a given force, the 

I iressures at which the effect of drying becomes appredable 
s higher in hydrogen than in oxygen, and much less In 
carbonic add than in the other gases—F W Aoton 
The distribution of electric force In the CrookAs dark 
space The method used in the Investigation Is due 

to J J Tbomson, and consists In shooting a beam of 

homogeneous kath^e rajrs transversally through the dis¬ 
charge, and observing the deflection of the beam at various 
points The results bo obtained are free from the very 

nerlous objections which may be urged against the 

** soundlng-^^lnt ” methods used by previous observers 
The electric force in the negative ^low Is found to be 
negligibly small, while within the Cmkes dark space It 
is satisiied within experimental error by the slmpla 
formula /^(D-x), where D is the length of the dark 
space, X the distance from the kathode, and r a constant 
This result Indicates the presence of a uniform charge of 
positive electrification within that region The distribu¬ 
tion Is the same for all gases, pressures, and currants 
used By Integrating the forces so obulned, the potential 
fall across the dark space Is calculated, and is found In 
oil coses to agree within experimental error with the 
actual potential between the electrodes The large and 
abrupt fall of potential at the surface of t the kathode 
found by other Investigators Is probably a result of faulty 
methods, an explanatm of which Is suggested —Dr P E. 
fflMwi The measurement of end^odards of length A 
continuation of work published In Roy $oc Proc, 
(December i, i90<). In recent years the aiithorltles ftt 
the National Physical Laboratory have been required to 
measure and test end-standards with unprecedented 
accuracy As a result, the faults of the standfirds and to 
the measuring maddnes have come to tt^ht Tn tl|^ 
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i W T M vctiount Ig ^ven (i) Of improvementt in the 
Wmnwgg and parallelltm of the etandards, (a) of changes 
fptrodupid in the author’s measuring machine to cope 
adth the more accurate standards It is easy to get con- 
■fstent rea^nM of length provided the standard Is not 
Otoved, but if, as is required, the standard la moved, it 
Is a difficult mechanical problem to provide a movement 
m> oearly parallel that the readings before and after move- 
mat ahaU be consistent Curves and tables are given 
Showing the degree of accuracy at present obtained A 
dreat advance in refinement is expected on the present 
uaat of work. 

Linsaan Society. December 15, ipia^Dr D H Scott, 
F R.S , president, In the chair —Dr O Stapf Report 
* 00 the International Botanical Congress^ held at Brussels 
on May i4-os, 1910. The Llnnean Soaety appointed five 
delegates for the congress with the view of having the 
different departments concerned in the discussion on taxo¬ 
nomic nomenclature so far as possible represented The 
delegates were Messrs Arber {f<ml plants), Cotton (aign, 
lichens, and fungi), (Muaci and Hepatlcss), Henry 

Grovea and Dr St»f (phanerctfams and vascular crypto¬ 
gams, and Mr. H Groves also Charcem) Phytogeography 
was not taken especially into account, as Mr Tansley, 
tbs' (felegate of the Cambridge Philosophical Society, joln^ 
Section ill —R W H Row Non-calcareous sponges 
from the Red Sea, collected hy Mr Cyril Crossland The 
present report contains descriptions of seventy-seven 
species, belonging to forty-four genera, of which thh^- 
one species and four genera are new to science The 
total sponge fauna of the Red Sea now includes no fewer 
than 187 species, but this includes certain forms only 
found in the Gulf of Aden The Red Sea sponge fauna 
shows a very great similarity to that of the Indian Ocean, 
no fewer than eighty species being found common to the 
two regions Of these eighty spedes, sixteen occur along 
the coasts of East Africa or on the islands near by, twenty- 
five occur in Ceykm, and no fewtf than thirty-one In the 
Bast Indies and Australia As a result, the Indo- 
Australlan region, as defined In the report on the 
Monaxonla of the ChalUnggf expedition, has oeen enlarged 
to include the whole of the Indian Ocean and the adjacent 
seas, and It is suggested In this report that a division 
into western and eastern areas can be mode along the 
■Ixtv-fifth meridian of east longitude The fauna of the 
Red Sea, not only as regards sponges, but In general also, 
shows a very close relationship both In character and 
imecles with that of East Africa, and that of Ceylon with 
the Australian fauna Another interesting feature of Mr 
CroBsland'a collection is the presence of three species 
previously only known from the Mediterranean area, or, 
at any rate, the North Atlantic It la suggested that 
these forms have migrated thence Into the Red Sea 
through the Suez Canal—R S Adamaon Notes on the 
comparative anatomy of the leaves of certain species of 
Veronica Thirty-eight species of the genus, native'? of 
New Zealand, have been examined, which show groat 
variation of form All ore more or less xerophilous and 
evergreen One of the most noticeable features Is the 
formation at the leaf-insertion of a patch of cork-cells 
which completely cuts off the continuity of tissues except 
for the bundle these cells are formed by a phellogen and 
may appear In the first year of the three during which the 
leaf persists The species show. In general, a aeries of 
Increasingly xerophilous types of leaf structure from 
forma with large leaves with normally ^fferentiated meso- 
phyll, through those with quite homogeneous structure, fo 
forms with scale-Hke leaves wRh corresponding anatomical 
modifications The less xerophUous species have hvda- 
thodes at the leaf-apex that m«y be nMified In various 
ways, these are absent In the more xerophilous forma 
Stomata are protected In various ways, especially by 
cuHcular expansions over the pore, and by depression of 
the guard-cells below the surface. The xerophUous nature 
of the leaves can be correlated to some extent with the 
climado condltkmi In the native habitats 

Hpdltaatleal Rodotv Janeotv rs ^Dr H K Baker, 
president, In the chair —T C Lawla A property ol the 
qttio^ 7 —Prof E* W H afrawR The fundamental 
thSorein relating to the Fourier constants for given func- 
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ttoms—Prof H M MaodotMUd The Integration of dw 
equabooa of propagation of electric waves —Dr W. 
Youiiir 'I'he fundamental theorem in the theory of func¬ 
tions of a complex variable —Miss H P Hudaon Tho 
3-3 blratlonal transformation in three dimensions (second 

paper) 

Pams 

Acadomv of Sclenraa, Unaary o —M Annand Gautlcf 
In the chair —Emile Ploard A singi^r Integral equa¬ 
tion —A LAVoiteii The resistance ot ^ats and sheep to 
trypanosomiases the tong duration of acquired immunity 
following these diseases Both shcip and goats are 
susceptwie to most of the trypanosomiases, but the attack 
Is usually slight and follow^ bv cure, whilst in most 
other animals the termination is fatal The serum of a 
she» two and a half years after cure from an attack 
of T dtmorphon Is active, and prorccts mice against the 
attack of the same organism Similar resmta were 
obtained from the serum of the goat —M do PororMd 
Some probable chemical properties of radium and its 
combinations From thermochemical data for the metals 
^ the alkalis and the alkaline earths, and the position 
of radium in this series, thermochemlcal data are calcu¬ 
lated for radium and Its compounds From these data it 
Is reasonable to assume that the hydroxide will be a httle 
more stable than baryta, but a little more easily dissoci¬ 
able than sodium h3fdroxlde, the cxlde RaO should be 
easily converted into the peroxide RaO, at a red heat, and 
radium carbonate should be decompose with some diffi¬ 
culty at a red heat The existence of a hvdride (RaH,) is 
also predicted —M Lulaat Tho variable brightness of 
certain stars of the type of 8 Cephei On the basis of 
certain assumptions, the changes In brightness are calcu¬ 
lated, and the curves thus <^tQlned compared with the 
experimental data, with satisfactory agreement—Charles 
NorditMUin The effective diameters of the stars 
Starting with the effective star temperatures determined 
by the author’s stellar photometer, the effective diameters 
of ten stars are calculated It is found that stars the 
effective temperature of which are higher than that of 
the sun have the smallest diameters, the contrary holding 
for stars cooler tfian the cun —M Lm Port An interpola¬ 
tion formula established with a view to some practical 
applications ^M llomblneki The relation existing 
between the thrust of a prooulslve helix when fixed and 
when attached to a body In motion In the air —Pierre 
Wolaa A new property of the magnetic molecule If the 
molecule FegO^ In magnetite possatses four degrees of 
freedom of rotation, the value of the specific magnetisa¬ 
tion at the abs^ute zero will be ^7, very near to the 
value 05-0 obtained by Kamerllngh Onnes at the tempera¬ 
ture of liquid hydrogen From the experiments described 
It Is found that at certain temperatures the magnetic 
moment of the molecule Increases suddenly bv quantities 
bearing a simple numerical relation to the magnetic 
moment of the molecule at low temperatures —I- 
DAoombo The definition of entropy and of tempera¬ 
ture Monocyclic systems —J do Koumlskl and J 

do DaloraMekl The Influence of functional groups on 
the spectrum of progressive phosphoresrener The sub¬ 
stances studied were examined in alcoholic ftoluhons (con¬ 
centration 0*05 normal) at about -iqo® C The adds 
examined Included benzoic, the three tolulc, three amldo- 
benzolc, three oxybenzolc adds, and also benzonitrile and 
^-tolunltnle — Witold Rronlowokl ThA electrical proper¬ 
ties of the aluminium-magnesium alloys The experi¬ 

ments Included measurements of the electrical resistance, 
thermo-electric power (against lead), and the van-it ion of 
the thermo-electric power with temperature, the data 
obtained being given In the form of curves with the per¬ 
centage of magnesium as absdssn The probable exlst- 
,ence of the compounds AlMg and Al Mg, Is indicated, 
but the exlotence of AI^Mg and AlMg , described bv earlier 
workers 00 the aome subject, could not be confirmed — 
Ed Otaiivwnbt A general method for the preparation 
of anhydrous chlorides (see p ‘^83) —J B tondoroM 
Ketones derived from the three Isomeric tolulc acids The 
method for preparing ketones, based on the ratalvtic action 
of thoria, deaoribed by the author In a previous paper, has 
been applied to the preparation of fifteen cresvl-olWI- 
ketonea. The densitv, boiling point, and melting tw'^nt 
of the semlcarbaione ore given for each ketone—M 
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Uuvfrif A naw thtephma compoaodt And Hfent 

of iti derivAtiveA Tne Mir compound was iRolatod from 
dM producti of the reActh>n of sulphur and naphtbalent 
VApour when pasted through an Iron tube at a red heat 
Its oompoaitm it probAly either phenothlo^^ne or 
phenodlthiophene An account It given of the oehaviour 
of the new compound on oxidation — \ WaM The 
condensation of acetic ester with Its higher homologuet 
Contrary to the ^ewt held up to the pmsent, the con¬ 
densation of acetic ester with its homoroguM by means 
of sodium It possible In certain cases Details are given 
of the preparation of butyrylacetlc ester by this reaction 
•i—Jean DybowalU A new source of natural indlarubber 
A method of utilising Jeloutong, resulting from the 
coagulation of the latex of Dyrro rostulata —L 
Mstrlsigham The rules of Nnudin and the laws of 

Mendel relating to hybrids The examples described are 
not In accord with Menders laws, but fuliv agp o with 
the rules given by Naudln In 1861—JuUs Laurottt The 
physical conditions for the resistance of the vine to 

mildew Rend AAmlro and Adrien Tlaon Researches on 
some Cindochytriarex — P OI»au»4 nnd L Plaaot The 
process of raneiflcatlon in human tuberculosis —Ch 
Jmnot Ihe existence of a chordo*-onal organ and of n 
puUariln antennary vesiculc In the bee, nnd on the 

morpiKilog) of the lu^ad of this species—Mfrcd An^ot 
The value of the magnetic elements nt the Val-Joveux 
Observatory on January 1, 1911—Alfred Anvot The 

earthijuake of January 3-4, igii The earthquake, the 
epicentre of which appeared to be m C< ntrnl Asm, was 
recorded on the seismograph of the Pure Snint-Maur 
Observatory, and was the most violent hitherto reiordcd, 
the amplitude being outside the range of the recorder for 
about SIX minutes The vibrations of the ground were 
sufRclent to disturb the magnetographs —Txiiiis Pabry 
The earthquake of Jnnuan' 3, iqii Details of tho 
records of the seismograph nt thr Observatory of 
Marseilles —Henn SourvAt Remarks on the preceding 
communication 

Calcutta 

Asiatic Soclatv of Bengal, Derember 7, 191a— 
P C Mp and Jitendra Nath Rakahlt Mcthylamine. 
nitrite When mercuric nitrite solution is treated with 
dilute ammonia, a precipitate of dlmercurnmmomum 
nitrite Is formed, and ammonium nitrite remains in solu¬ 
tion (Trans , 1002, Ixxxi , 644I Recently a solution of 
mercuric nitrite was similarly treated with dilute methyl- 
amine The precipitate which was thus obtained proved 
on analysis to be dimercurammonmm nitrite, pure and 
simple The filtrate, amounting to about 2 s c c , was 
distilled in n vacuum at temperntures grndunlh raised 
from 4S® to 50® —Hem Chandra DM-Qupta The occur- 
renee of Maestnchtlen fossils nt Kacth Station (in British 
Baluchistan) 


DIARY OF SOCIETIES. 

mUJf^DAy Jkmvauv 19. 

Royal Socibtt, M 4 in.—Tlic Action of /i /aetis on Glacn^ 

and Mannitol Part 1 l G S Wnlpola —The PbBnna<‘altMitcnl ActKM 
r>r South African Boxwood (OaMiMtta A atHMtfi) Dr W P Dtxon — 
A iittnm Inti nation of Kod Blood C0IU In T rvpanowmioAU Dr W 
Yorlte —The Timn^ormstlon of Protcids into Fat* riunns thu Riprning 
of ChcoH (PtoUnlnarr Comnuiiteaciot.) M Niorenstein —The Action 
of X ray* on the Dsrdoping Chick I F Gatikan-(1) EvprnmeiM 
to ucortain If Antelopa ma? act nn a Rnwryoir of ih« Virus of SWrpina 
*lIdcAMn (TV^SflaffewMa fmmNtMJCt), (■) Experiment* to ■ncenalnlr tha 
Daraontr Fowl of Uxanda nay act as a Rnrrvoir of the Virui of 
Sleeping SirkiwM (Tfy/mn*samm gmim^rrut) Colonel blr D Bruoe, 
F R S. and otbare. 

RnvAL latTiTimoN, at 3—Recoot Proaras in Aitronoiny P W 
Drwm, F R S., Aitionomw Royal 

> iNNaAK SoavTT, at e. 

RnvAL Oboobaphical BoaKrr, at 5.—Rnoarch Mcatlng Naolltbic 
VUlages In TtMoaly Moan. H^aes and Thompaon. 

RX/DAV, Januabt 90. 

RnTAL fw sn t U T i oii, at Cbenlcal and Pbyscal Channa at Low 
Tamparattirai Sir Janaa Dawa^ P R S 

ImTiT U Tic o t^ MscHAincAL srKiHKBBs, at B.—Modoni Elactrleal 
1 >ock-aqidpmonL with Spcdal Rc^reo ca to Ekctrically-operatad Coal 
hoUu vinwifliiaiBlG. H Baitw 

ImnrnmoH or Civil KnemsaBs, at B —The Daflfn and Coasmictioa 
of Hainf<wd < ODcrwta Archaa C F Waluw. 

TUBSOAY, JanuAitr S 4 

Royal iNtfirnmoK, at 3.—Haradlty ftof F W Mott, F R S. 

Rcfval Aw n ioroLOOiCAL iHarmrCB* at B.i^'vAnniranary Maetbs 
Mimbbalooical Socibtt, atKadlln F U Botlar^QB 
I. Dr 0 T S Smith lad Dr O T Prlorr^ 
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Imrovad Form of Total R«fr#otoaHHr A. BvtchfamDQ.-*Af CMv i/L ^ 
Eloowailauc S ap ai at hwi T Crook. 

tNwrmmoH or cwtL Eimumbbs, at L—Saad-mevamoBto at WganpiAl 
Eatraoca, N S.W C. W IC^—FmaaBdo Harbo u rwot ^ wmtdnt 
AoatfaUa C. S. R Momt — Tb# Bar Haibout of Maw SoDm WalOST 
U. H. HalUniL 

WBDNBSDA K, Javdabt 15. 

Rotal SocrcTT or Arrs, at fl —Motor Tkanport In Gtiat Britain «m 
tbaColoBlaa H M WyatL 

iNSTiTimoif or Mihihg akd Ubtallubot at A— 
riSm Notaa on Chllbn MUla la Ruwia B C BayfdA—No^ oa 
Placer Mining, wuh Special Rafkratkca to Uydnudlc Slaldng M A 
Loggln. 

Obolooical SoaiTY at B —1 ha Skomar Volcanic Rarlai (Pembtokaahlra) 

H H Tbomaa.—Some African k vWanca for lha Planatbmal Hypot h at h r 
UHL Schwan. 

Bbitish Astromomical Association at 5. 

THURSDAY, Tanuarv rA 

Rotal Socibtt, at 4 30.—/’fvAi^/e P*/tr$ Mamoir on tha Thamy nf . 
tha Partklooit of Numhen. Pan V PanUian in Two<llBcmalowa 
Spaca Major P A. MacMohon, FR.S —lha O^in of MagnatU 
SioriBR Dr A SchuMer, K R b —On tha Foorier Conotants of a 
Fnocrian Dr W H Young, k U S —On the Enargyand DHtnbntloB 
of Scattered KOntgen Radiation T A Lrowthtr —On loaM new Facts 
connected with the Motion uf Oscillating Water Mn. H Ajrton. 

Rotal iNsriruTinN, at 3 —Recent Frogms In Astronomy F W 
Dyaon, F R S , A<^lroiu)Diar Royal 

iNtTiTUTiOM or hLRCTKiCAL bHriNEBRs. at B.—Long DUtanca l*raBB- 
mhulon of Flecincal Energy W T Taylor —Kxtra High P i uwM iy 
Traniunleilon Linos K Bortasa Matthews aiid C T Wilkinson. 

FRiDAYf lANUAav jy 

Rotal Institution, at 9 — Radwociivity as a Rlnotlc Theory of a 
Fourth State of Matter I rof W H Bragg, k M S 

Physical Sociktv at 5 (at Univaielty College) -A Demonstration of 
PhaM Dificrance beterern the Primary and ^ondary Currenti of a 
franidonner by mean* of a Simple Apuralui Prof F T 1 routon, 

F R S —A Nnie on ihe kjipcnmantal Meoiuramant of tha High Fra- 
guancy Resistance ul Wires Prof J A. Flamug, P R.S.—<i) The 
Meaurament of hiurgy Losses in Condensers tiaYaniad by High 
Frequanc) Oscillations, (s) Some Resonance Cnmi taken with Impact 
and SfMuk Discharges Prof J A Flaming, k R &, and G B Dyke.— 
Councu Mealing ai 4 30 p m 

SATURDAY January sB. 

Eisbx Fibli) Club, at 6(Rt Essex Museum of Natural History, Stratford). 

—Kahlbhlon of Cotoured Phot graphi of Alpine Flowanng Plants 
Somemlhi Halting*. -Nole on the Occarrance of Stony Bw uodar- 
Mng; Harwich Harbour Percy 1 hiimpioo —On a Pre-btstaric Intatmant 
found near Walton*on Nom Hasrhroine W 
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► ^ THE SCIENTIFIC MEN OF AMERICA 
(]) Amtfilfan Men of Science A Biographical Direc- 
tory* Edited by J. McKeen Cattell Second edition. 
Jfp. vlil+576. (New York The Saence Press, 
1910) 

(3) i^eadtng American Men of Science Edited by 
D S. Jordan Pp, vii+471. (New York Henry 
Hok and Co, 1910) Price 1 75 doUars net 
HESE two books bear very similar titles, but they 
are nevertheless of totally different character, 
for whilst the first is an eahaustlve dictionary of all 
the men of science at present living In the United 
States and Canada, the second consists of a series of 
biographical sketches of seventeen men of science who 
have all passed to the majority, but the penod of 
whose activities range from the time of the founda¬ 
tion of the American Republic until last year Prof 
Simon Newcomb, who contributed one of the sketches 
to this volume, is himself the subject of another, and 
he died as lately as June 11, 1909 
(x) Turning our attention to the first volume, we 
may say at once that it constitutes a most valuable 
record Under each name are given all the particu¬ 
lars which can be crammed Into a small paragraph 
We are informed not only as to the nature of each 
man’s present position, but also as to that of every 
other position which he has occupied since graduation, 
and an outline of the nature of his contributions to 
scientific knowledge is appended A full list of his 
degrees and other academic distinctions is likewise 
given Por the compilation of such a record no one 
could be better fitted than the editor, Prof McKeen 
Cattell, who has taken such a large part in the 
organisation of American saence, and is sometimes 
affectionately nicknamed by his colleagues, the Lord 
Pooh-Bah of American sdence " The only doubt 
which rises in one’s mind as to the utility of so com¬ 
plete a work is occasioned by the very frequent 
changes of position which occur in the American 
scientific world, for whereas in the older Eastern 
universities the tenure of a chair is almost as secure 
as in Europe, it is of the slenderest character in many 
of the newer institutions Cases are not unknown of 
a newly-appointed president ** sacking” almost 
half his staff, but the situation is not without its 
cdmpi^sationt, for dismissal by no means connotes 
disgrace, and the discharged members of the staff 
usually succeed in finding other posts before long 
The book which we are considering now appears 
In its second edition, but its first edition was issued 
in 1906 it IS to serv^ as an accurate guide to the 
addresses and positions of American men of sdence 
a new edition every year will be required To 
the alphabetical list of names, Prof. Cattell has 
added about fif^ paffes dealing with the conclusions, 
at which he a^ved ty the use of statistical and 
graphic methods on the mass of material out of which 
the bocdc is constructed. We nruy be permitted to 
heritate' before accessing Prof "Cattell’s belief-ui the 
possibility of quahtltatively estiinatlng the “ amount ” 
of scientific ability which an investigator possesses 
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Prcff Catteli secured the cooperation of jso ’’Iqldlng j 
mm *' of sdence, to whom were submitted tb^tkmea 
of their colleagues in their respective sdenoeb. 
names were then arranged In order of merit ^'eedi 
of them, and the final p^don of eadi man of K^enee 
in the scale of merit was determined fay the average 
of the posldons assigned him by dils “ Judidal^ codw 
mittee” of his colleagues It seems to us Ihgt Hie 
”probable error” Involved in these estimates Is so 
large as to vitiate almost entirely the value ojl thq^ 
tables Some of the minor oonduslons, liowever» ' 
which Prof Cattell draws are of interest Judged fay 
the number of scientific positions and by the number 
of men of sdence bom there, Boston and the surcthuid- 
ing parts of the State of Massachusetts kre stUi the 
intellectual centre of the country The States of the 
middle west rank high when we consider the very 
recent origin of their universities, whilst the soqth 
constitutes, relatively speaking, an “intellectual 
desert ” 

Prof Cattell has some weighty words to say about 
the inadequacy of the remuneration doled out to those 
who give their lives to scientific work Neat to the 
“bearing and rearing of children,” he considers that 
creation in science and art is the most important 
service that can be rendered to the State, and he adds 
that 

“No one can know that his work is of value except 
by the reflected appredation of others, and in the 
existing social order the most adequate expression of 
this appreciation is direct payment for sarvkea ren- 

And again — 

“If the sdentific man in the government service 
receives the salary of a clerk and Is subject to the 
orders of a superior he will be treated like a clerk, 
and tn the end wtU deserve no better treatment ” 

Space forbids us to pursue this important subject 
further, but now that the dally Press is endeavouring 
to find reasons for the aggressive vigour of the Ger¬ 
man nation tn commercial matters, them U irre¬ 
sistibly recalled to the writer’s mind the occasion on 
which he joined in the International Zoological Con¬ 
gress in Berbn On that occasion the Imperial 
Government placed at the disposal of the congress 
both Houses of Parliament Important membera of 
the Cabinet were deputed to ^st at the general 
mMtings, and the streets of Berlin were cleared by 
a police force, whilst the Kaiser “reviewed” a pro¬ 
cession of members of the congress The Imagination 
Staggers in the attempt to picture this state of affalri 
in England, but one cannot help wondering whether 
the attitude of respect to pure knowledge displayed 
in such acts has not just as much to do with Ger¬ 
many’s success as her judgment in the matter of 
tariffs. 

(3) The seventeen essays contained In the volume 
entitled “Leading American Men of Science” are of 
very unequal merit Some of them, notably that by 
Mr Slosson on Count Rumford, and those by 
Stone on the two American omltholo^sti, ^Iscm 
and Audubon, are charmingly written, aad a great 
deal more iniaresting than most “ shdrt-itory" 
ro t nari Ces, bat odters, posslUy on account tff tiieir lets 
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interesting subject-matter, are much duller compila¬ 
tions liie title “American** is given its widest pos¬ 
sible connotation, for whereas E^enjamm lliompson, 
later Count Rumford, was bom in America, and with 
American versatility, served on both sides in the Revo¬ 
lutionary \iar, yet the whole of his scientific career 
was passed in Europe, and in London he founded the 
Royal Institution, on the other hand, Louis Agassiz 
was born in SiMtzerland, and only went to Ainencn 
as a man of science of establish^ reputation when 
he was forty years of age The word “leading" 
also bv no means always signifies prc-cminence tn 
research, for amongst the seventeen immortals we find 
the names of chemists like SiUlman, and zoologists 
like Baird and Goode, who are remembered rather for 
their successful efforts to build up saentific institu¬ 
tions than for “epoch-making" research The twp 
last-named are associated with the development of the 
United States Fish Commission, and Dr Goode, in 
addition with the building up of the National Museum 
in Washington 

But amongst the most interesting biographies from 
certain points of view is that of Prof Willard Gibbs, 
who devoted his life to the working out of abstruse 
pnnciples in mathematical ph} sics, tind produced 
results of such high importance that American 
students studying physics tn Berlin were set to master 
the work of their own fellow-countryman, about 
which they had previously known nothing That in 
a country so full of " hustle ** and of the utilitarian 
spirit, a position should be found for such a man in 
which the sole duties were to instruct four or five 
advanced students in his speciality, augurs well for 
the intellectual future of America A similar feeling 
Is called to one’s mind by the case of a brilliant 
investigator prematurely cut ofT, whose name has 
been, as we think, unadvisedly, omitted from this list, 
we refer to Prof Charles Ward Beecher, of Yale, who 
described the anatomy of Tnlobita In his case also 
his teaching duties were light, and did not extend 
over more than five or six weeks in the year, and all 
the rest of his time was devoted to research, and the 
tangible results of his researches in palaeontology, 
after they had been described in publications, were 
deposited in the museum, which was in this way built 
up If with Prof Cattell we consider that 

"if he IS to be regarded as a benefactor who makes 
two blades of grass grow in the place of one his ser¬ 
vices would be Immeasurably greater who could enable 
two men of science to floumh where one had exist^l 
before," 

then the University of Yale, to which Prof Willard 
Gibbs also belonged, must uke high place in the 
rank of benevolent institutions 

One of the most valuable features of the volume 
under review is the account which it gives of the in¬ 
vestigations of those of its subjects who were renowned 
for researdw This account is presented in such a way 
as to be inteUigible to the reader who is not a specialist 
The editor. President Jordan of Leland Stanford 
Universitjt has prefixed a preface in which are some 
things we!/ worthy of being emphasised " In the ex¬ 
tension of coordination of human experience," he says, 
"lies the only permanent wealth of nations And in 
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this view IS found the keynote of the present vedume " 
Again — 

“As we understand better the universe around us 
our relations to others and to ourselves, the behaviour 
of our nice becomes rationalised It becomes possible 
for UB to keep ourselves clean and to make ourselves 
open-minded, friendly, and God-fearing " 

The spirit to which these lines give expression and 
which is reflected in the lives recorded in this volume 
is the better leaven of democracy While to many at 
a distance the American Republic seems a seething 
mass of blatant and utterly unscrupulous commerd^ 
ism m which the professor is regarded by the rich as 
a mere hired servant, and by the poor as a half lunatic 
’crank," yet on a nearer view it is seen that his dis¬ 
interested devotion to truth does not fall of its reward, 
for nowhere else in the world are the dicta from the 
professorial chair given such Wide publicity by the 
Press, and nowhere else have they such influence with 
the “ sober second thoughts of democracy " 

E W M. 


iUE FABRIC OF PHARMACY 
Chronicler of Pharmacy By A C Wootton Vol I, 
pp« XU+ 428 Vol 11 , pp v + 33a (London Mac¬ 
millan and Co , Ltd , 1910 ) Price, two vols , 21 v 
net 

N the preface to this very interesting and attrac¬ 
tive work, Mr Wootton tells his readers that his 
original intention was to trace back to their authors 
the formulas of the most popular of our medidnes, 
but that during the course of his researches he was 
tempted to stray into various by-paths Few of those 
who take up the "Chronicles of Pharmacy" will re¬ 
gret that the author succumbed to such temptation and 
extended his investigations beyond the limits to which 
he hud originally intended to restrict them 
The title is well chosen The work does not pro¬ 
fess to be a systematic history of pharmacy but a 
senes of contributions in which the author shows how 
lungs, quacks, philosophers, pnests, men of science 
and others have contnbuted to build up the fabne of 
pharmacy and mould it into its present form It has 
been well said that no subject can be thoroughly 
grasped and properly appreciated until its history is 
known, and this is undoubtedly true of pharmacy, 
yet how few pharmacists have any adequate know¬ 
ledge of their profession or of the long senes of modi¬ 
fications through which many of the preparationB they 
dallv handle have passed before acquiring the com¬ 
position given to them to^ay? Such information 
Mr Wootton now offers them, and in a form so 
fascinating that, having once commenced to read, it 
is difficult to lay the work aside until the end is 
reached From first to last the attention of the reader 
18 riveted to the subject by the romance which the 
author has so skilfully delineated. 

The work is divuM into twenty-four chapters 
From the first, which deals with the myths of phar¬ 
macy, the author passes to pharmacy in the time ^ the 
Pharaohs, of the bible, of Hippocrates, of Galen, of 
the Arabians, and of Great Britain "Dogmas and 
Delusions," "Masters in Pharmacy," "R <^1 Phar¬ 
macists," "Chemical Contnbutions to Pharmacyi" 
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4uhI “ Medicines frcMn the Metals" complete the first 
volume Of the ten chapters in the second volume 
the most interesting are "Animals in Pharmacy," 
"Some Noted Drugs," "Familiar Medicines," "Noted 
Kestrums," and " Names and Symbols " 

The state of pharmacy in the time of the Pharaohs 
IS illustrated by u very concise but sufficiently com¬ 
plete account of the celebrated Papyrus Ebers, which 
is made more realistic by the repi^uctlon of one of 
its pagee Comparison of the preparations prescribed 
ip historically invaluable collection of recipes with 
those employed in this country three thousand years 
later affords food for reflection, such comp inson is 
easy, for several of the paragraphs are literally trans¬ 
lated, and can be read side by side with several from 
Cockayne's " Leechdoms, Wortcunnmg and Star- 
craft," which soon fellow in the same volume The 
chapter in which these are quoted ("Pharmacy in 
Great Dntain") makes very interesting reading for 
British pharmacists Here the reader is introduced 
to a number of celebrities who have taken active part 
in the development of pharmacy tn this country, and 
IS made icquaintcd with the circumstances that ulti¬ 
mately resulted in the formation of the Pharmaceu¬ 
tical Society of Great Britain 
But perhaps the most interesting and certainly the 
most novel chapters in the work arc the three that 
deal with "Noted Drugs,* " Faihilmr Medicines,” and 
"Noted Nostrums" In them the author was at his 
best, and it is not difficult to see that these were the 
chapters that lay nearest his heart They constitute 
the first systematic attempt to compile a history of 
preparations and medicines the names of many of 
which are household words Black driught, diach\- 
lon plaster, Dover's powder, sal volatile, hiera picri, 
and many others are discussed 1 he expert will 
speedily realise the lengthy and patient investigation 
that must have been needed to discover and sift the 
facts here presented in small compiiss Full use has 
evidently been made of the literary treasures in the 
library of the Pharmaceutical Society, where Mr 
Wootton was frequently to be seen deeply engaged 
in the study of old volumes Probably few phar¬ 
macists are aware that the original formula for 
diachylon plaster was compiled dunng the reign of 
the Emperor Tiberius, or that hiera picrn could be 
purchas^ in Rome or Alexandria two thousand years 
ago as It can be in London to-day, In both coses the 
pnncipal constituents have remained the same though 
thb adjuncts have varied So also the chapter on 
“ Noted Nostrums ** conLnns most instructive accounts 
of remedies so familiar to the pharmaciit as James's 
fever powder, Ward’s paste, St John Long's liniment, 
Warburg’s tincture, and others Moreover, jt is im¬ 
possible to read these cliapters without insensibly 
acquiring a considerable knowledge of the changes 
through which pharmacy Itself has passed 
Mr Wootton's "Chronicles of Pharmacy” must be 
regarded as a very valuable contribution to the history 
'of pharmacy, particularly In this country It is 
written in st^olorly style, it of absorbing interest, and 
*bows abundant evidence of painstaking Research 
lliough the pleasure felt In perusing it Is tempered 
with regret that the author should not have lived 
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to see the publication of his work, it is fortunate he 
should have had, in Mr Peter MacEwan, an accom¬ 
plished literary friend, able and willing to undertake 
the task of revising the proofs before the work wav 
finally submitted to the public 

Hbnhy G Grbbnish 


THE CHICAGO TtJiT-BOOk OF BOTASY 
A Text-Book of Botany for Colleges and Untversihes, 
By Prof J M Coulten, late Prof C R Barnes 
and Prof H C Cowles Vol 1 , Morphology and 
Physiology Pp vni + 484+xii (New York 

American Book Co , 1910 ) Price a dollars 

I T IS a difficult task, nowadays, to wnte a text-boola 
of botany, because the subject has become so 
large as to render it impossible to treat even the more 
important sections of it within reasonable limits of 
space Any attempt of this kind must be judged on 
the basis laid down by the authors, and from this 
point of view we think the new Chicago text-book has 
scored a distinct success 

The subject-matter is divided into morphology, 
dealt with by Prof Coulter, physiology by the late 
Prof Barnes, and ecolog\ by Prof Cowles In the 
volume just issued the first two topics are treated 
The section of ecology will, wc understand, be pub¬ 
lished shortlj The book as a w'holc is organised on 
the general plan of stud\ pursued at the Hull 
Botanical Laboratoiy of the Lniversily of Chicago, 
nnfl general interest will be aroused m its appearance 
since this laboratory is one of the most active centres 
of botanical research in America 
We confess to a feeling that the subject has suffered 
from compression, but It nny be taken, after all, that 
the text-brok is rather a reminder than a source of the 
more important topics of instruction given in the 
lecture-room and the laboratory One feels this, espe- 
cinll> in the portion dealing with morphology Prof 
Coulter must have found it a hard task to pick out of 
the immense mass of malerial just the matter that 
would best serve his purpose, but wc fancy that many 
who belong to a class more advanced than those who 
are officially known as students, will find the book 
useful He has, we think, very successfully eluded 
the rather stereotyped grooves, and has modified 
the perspective of his part of the work There is a 
freshness, and that mdefinahle sense of first-hand 
acquaintance with the matter in hand, which in spite 
of the inevitable brevity imposed by limitations of 
space, cannot fail to appeal favourably to the reader 
After a general survey of the various groups of plants, 
in which not only the results pf recent work arc incor¬ 
porated, but a large number of new figures are In¬ 
troduced, Prof Coulter concludes with a chapter on 
organic evolution It need scarcely be suid that the 
pages devoted to this question are interesting, but 
we feel inclined to join issue with the author on one 
point In dealing with variation, he says that the 
difference between what is known as natural selec¬ 
tion and mutation consists in the fact that the formtf 
dealt with flucti^ting variations which are small, 
while the latter depends on large variations But 
surely the matter is jsst «eally a quantitative but a 
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quiUtative one* Fluctuating variatione mmy Jbe (and 
sometimes are) very considerable, while mutational 
changes may extremely small The difference be¬ 
tween them may perhaps be best appreciated by say¬ 
ing that a fluctuating variation is the outcome of 
a changed envuonment on an otherwise unchanged 
mechanism, whilst a mutation is the result of a 
changed internal mechanism, and even with a con¬ 
stant environment the product will not be identical 
with that of the unchanged type reacting with a 
similar environment It is the change of the vital 
machinery which n^tettafxly will shift the metabolism 
of the organism into a new channel, and henceforth 
will produce a new form, stable, until once more the 
constitution, or chomlco-mcchanlcal framework of the 
race, undergoes further modification The change 
itself may be small or it may be large, but it is 
essentially in its occurrence at nil, and independently 
of its magnitude, that the production of a mutation 
depends Furthermore, that to this neva consUtuUon 
u owing the circumstances that mutants arc on such 
a different plane from fluctuating varieties so far as 
reversions are concerned It may be argued that this 
smacks rather of hypothetical statement than of proved 
explanation of the facts, but it may be urged that 
fluctuating variations and mutations at any rate do 
express dtsUnct kinds of variations, that these are 
not fnerely quantitatively different, and that it is 
therefore probable that they depend on the existence 
of different factors, in the two cntegonei 

The second portion of the volume deals with plant 
physiology It is written in the incisive style we 
have been accustomed to expect from the late Prof 
Barnes, the arrangement of the material is good, 
and the mode of presentation appears to us to be 
very well suited to the requirements of those classes 
of students for whom It is designed A cautious 
attitude which is much to be commended on general 
grounds is observed towards many explanations'* of 
phvBicdogical phenomena Many interesting data not 
commonly met with m works of this kind are in¬ 
cluded, and render the book valuable to student and 
teacher alike 

It will be apparent from the foregoing that we 
expect the “Chicago Text-book" to take its place 
as n valuable addition to the class books of botany, 
and we hope the appearance of the concluding part 
iriuv not be long deltiied J B F 


PRACTICAL ZOOLOGY 
Lett[adt.n fiir das toologtscke PrakUkum By Prof 
Will) Kukenthnl Funfte umgearbcitcte Auflage 
Pp viii + 3ao (Jena Gustav Fischer, 1910) 
Price 7 marks 

1 is a significant fact that no British zoologist 
has yet thought it W'orth while to write a text¬ 
book of practical zoology on the lines of Prof 
Kukenthbi^ admirable work, which has now reached 
its fifth edition The reason is perhaps to be found 
in the fut that zoology is so very lightly esteemed 
b> those^who have the ordering of our educational 
system For this no doubt eootogia^ themselves are 
largely to blame The specialisation of original re- 
search during the last twenty years has led to the 
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accumulation of an enormous number of facta, whicb# ^ 
though valuable and interesting in -choniselvot, ant ^ 
from the educational point of view to a very large 
extent redundant 

The student is expected to familiarise himself witii 
a vast mass of minute morphological, embryologic^» 
and systematic details, as wrell as with a great deal 
of more or less speculative matter, much of which 
has not yet stood the test of time He can scarcely 
see Che wood for the trees, and realises that the 
subject has become one of the most difficult, if not 
quite the most difficult, which he can take up for 
examination purposes At the same time, the almost 
complete absence of zoology from our school curricula 
renders the subject comparatively useless from the 
point of view of the student who is qualifying him¬ 
self as a teacher In Germany the study of /oology 
appears to be much better appreciated, and this Is 
probably largely due to the fact that teachers treat 
It more reasonablv and do not expect their students 
to accomplish an impossible task 

The work before us affords an excellent survey 
of the animal kingdom from the laboratory point of 
view It is divide! into twenty “Kurse,“ eoch deal¬ 
ing with a special group of animals We do not 
know how long each * Kursus" is supposed to 
occupy, but the subject-matter dealt with in each 
would in this countr) be regarded ns far too much 
for a single practical class Thus the frog, the 
pigeon, the lizard, and the rabbit are each <lealt with 
in a single “Kursus," and so are no fewer than 
thirteen t\ peb of Protozoa Each “ Kursus '* consists 
of technical instructions, a general review of the 
group or groups dealt with, and u special description 
of selected t>pcs 

The plan of the work is very well carried out, and 
the numerous illustrations are excellent Students of 
Marsliall*s ' Frog," or Marshall and Hurst's Zoology, 
would no doubt regard the treatment of types as very 
Huperfiiiut, but it is at any rate an open question 
whether it is not more important to gain a really 
comprehensive first-hand knowledge of the animal 
kingdom th^n to attempt to deal with a very small 
I number of types m great detail It must be 
I borne in mind that Prof KukenthaPs book is appar¬ 
ently Intended for students of “ Hochschulei^ji" who 
are flinly taking a single year’s work in zoology For 
those who are able to take two or three years we do 
not doubt that the mode of treatment adopted in 
the English text-books above named would be prefer¬ 
able for the first year, but a work such as that under 
review, sufficiently amplified, is badly wanted for 
more advanced students in this country A D. 


lONISAriON OF GASES BY COLUSION. 

Ike Theory of lonuation of Gases by Colhston, By 
Prof John S Townsend, F.R S* Pp xi+88* 
(London Constable and Co , Ltd , 1910) Prioa 
35 6d net 

N various papers published during the last teo 
years Prof Townsend has developed a theory of 
die tonisatlon of gases by coUisioh, ai^ has pubUsbed 
experimental results which give It strong 
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\Abou In small book he now gives a connected 
statanent mf all hli work. 

The fdienoaiena attending the passage of electricity 
dmMgh gases are in many caws very complex, but 
it has certainly been evident of late years that the 
fog which has covered the held of exploration is be¬ 
ginning to lift. Here and there we are able to see 
clearly for a little way and to grasp the relations of 
various points to one another. The simple and satis- 
factoty theory of ionisation by colhsion, ahith Prof 
Townsend has \iorked out, is an instance of this 
improvement He shows in the 6r8t chapter of his 
bo^ how electrons set free by the action of ultra¬ 
violet Kght or other agents ftom one wall of an 
ionisation chamber grow in number as they are 
guided across the chamber bv a sufficient clcctnc 
force CoUKions with gas molecules add fresh elec¬ 
trons to the stream, and when the force is not too 
great the number which eventually reach the opposite 
wall is an evponential function of the vbidth of the 
chamber He bases his explanation on the assump- 
tions that (i) an electron must acquire a certain velo¬ 
city before it can ionise a gas molecule by colliding 
with It, (2) n successful collision adds one, and only 
one, electron to the stream, (3) an electron after a 
colliston, successful or not, has lost all the energy it 
previously possessed, and starts its career afresh 
These assumptions tan hardly be quite accurate, and 
the remarkable agreement between the calcul.ited and 
the experimenfal results seems almost more than there 
IS any right to expect It is quite a satisfaction to 
find that die agreement does not hold in extreme 
cases, and that the failure is, as the author points 
out, in the nght sense The thurd assumption is cer¬ 
tainly not always true. Prof To\vnsend has himself 
shown, in latir papers not discussed in this book that 
an electron can acquu-e considerable energy in an 
electric field when moving through a very dry gas, in 
other words, that the electron does not then give up 
all its energy at each cotliuon Again, it is interest¬ 
ing to find that t lectrons are not to be supposed to be 
incorporated with the atoms with which they collide, 
or at least that it has been found possible to ignore 
such an effect If the idea is a correct one, it seems 
unbkely that ff-rays can ever be Incorporated with 
atoms with which they collide Thus the undoubted 
success of Prof Townsend's theory opens up further 
questions of great interest 

In the second chapter it is shown that the positive 
ions must acquire far more energy than the negative 
before they can ionise. It is only when the electric 
force is very great that the influence of the positive 
km is perceptible When, however, the force reaches 
a certain value the combined action of the positives 
and the negatives » sufficient to multiply small 
initial ionisation indefinitely, and there is n "dis¬ 
charge" The "qmrking pot^tial" can be calcu¬ 
lated from the ionising coefficients of positives and 
negatives, as previously found by experiment, and 
hera again there is an excellent agreement between 
calkrulatloD and actual test A careful explanation is 
alio givefl of the difference between the sparking 
pofewitial and the potential necessary to maintain a 
alsriwge once started 
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The argument of the book Is generally quite riear, 
but there are occasional obscurities On p ^3, for 
example, the statement is confused, though essentially 
accurate of course "The element dy of these paths* 
IS not a proper phrase 

The book is a welcome record of very useful and 
interesting work 

TWO PHOlOGRiPHIC AiVMlALS 

(1) Penros€\ Ptrtortal Atinnal I he Prot^ess Year 
Book Edited by W Gamble \ol xvi , iqio-ii 
Pp. x+192 (London \ W Penrose and Co, 
Ltd , n d ) Price 57 net 

(2) The Bntuh Journal Photographn Almanac, iqii 
Jubilee issue Edited by George E Brown Pp 
1348 (London Henry Greenwood and Co , n d ) 
Price IS net, cloth, is 6 d net 

Process Year Book" has for its 
i A object the dinplnv of <TpeiimenB of work 
done by each of the manv and various processes of 
reproduction Care is Uken that each pn^ess is 
represented by a sample obtained with the maximum 
of efficiency of that process The volume thus gives 
the reader an idea of the sUndard of the workman>- 
ship of to-dny attained in each case, and also a com¬ 
parison between the different kinds of results that 
can be secured 

There is no doubt that man\ of the processes of 
reproduction of to-day aie reallv very fine, and a 
glance through these pages will probably make the 
redder think that it s€*enis scat rely possible to priv 
duce better work Yet those who are closely asso¬ 
ciated with the subject, and they u*e the people who 
know the true failings, take a somewhat pessimistic 
view Thus the editor in last year's annual was of 
the opinion that the beautiful processes were on the 
downward grade, and in this volume he states "it 
cannot be that the situation is much changed " 
The race for speed and large output, coupled with 
no time or desire to experiment, are among the 
reasons he gives for this halt, or rather retrograde 
movement 

Nevertheless the volume before us demonstrates 
that B very high stage of efficiency has already been 
reached, and it is possible that because such rapid 
progress in advancement as previously made is not 
maintained now, this pessimistic view is hold 
The amount and quality of the work embodied m 
this volume is a credit, not only to the editor, Mr 
William Gamble, but to the publishers, Messrs Percy 
T^und Humphries and Co , Ltd , and the proprietors, 
Messrs A W Penrose and Co, Ltd A large 
number of brief but interesting chatty articles on 
various branches of the subject are interspaced among 
the large number of illustrationi, and the vancty 
and high standard of the latter are to be highly 
commendid. 

Every trouble has been taken to give credit to those 
who hove contributed to the volume, and it may be 
said that this issue even excels the very excellent 
volumes which have been noticed before in these 
cehimns s 

Not only wQl'the book be of high interest to all 
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acquainted with reproduction processes, but it shouki 
bo consulted by those who wish to gam an Idea of the 
many methods available As a picture book alone 
the volume in cheep at the price of 55 

{2} This very serviceable publication celebrates its 
jubUee in the present >ear. This series of almanacs 
commenced its life as a wall or sheet calendar, and 
appeared as a supplement to the British Journal of 
PlMiogtaphy In the year i860 The current volume 
iH decidedi} bulky, and weighs 2 7s lb Xpproprl- 
ately, it passes in review its past history, and con¬ 
tains a number of portraits of editors and publishers, 
past and present 

Our photographic readers are all familiar with the 
general nature of the contents of recent issues, so 
that it 19 not necessary to recapitulate these The 
epitome of progress, oontnbuted by the editor, is a 
conspicuous feature as usual, and gives a ver) use¬ 
ful set of classified abstracts of papers, communica¬ 
tions, and articles describing the progress made in 
technical photogruphv, which have appear^ in the 
British and foreign Press during the twelve months 
ending October 20, 1910 This 'ilone occupies about 
r^o pages Another subject treated, most helpful to 
those who cannot make themselves acquainted with it 
first hand, is that which deals with recent novel in¬ 
troductions in photographic apparatus, the eight\-9i\ 
pages devoted to this are deserving of close attention 
The formuke for photographic processes, covering 
sixty-seven pages, and the instructions for the use 
of commercial photographic mntennls, occupying 
sixty-five pages, are valuable features to have brought 
together under one cover The various tables— 
chemical, exposure, optical, &c —and the director^' of 
photographic bodies and societies, all of which are 
brought well up-to-date, seem to show the mass of 
useful material embodied in this almanac 

No mention has yet been* made of the useful and 
w*ell-indexcd advertisements, which take up nearly 
two-thirds of the 1^48 pages, that compose the 
volume Ihesc in themselves are very handv for 
reference The jubilee number is thus a fitting 
volume for the occasion, and should, as usual, be in 
every photographic studio or laboratory 


GEOLOG\ ASD JANDSC^Pk 
CMeologische Charaktethtldcf Edited by Prof Dr H 
Stille Heft li , Grosse ermtische Blocke Jin nord- 
deutschen Flachlandc B> F WiihnschafTe Pp 
v + 6 plates Price 360 marks Heft iii . Das 
Ksrstphnnomcn By A Grund Pp 111 +6 plates 
(Berlin, Gebrilder Borntraeger, 1910) Price 480 
marks 

HE object of these Charakterbilder " 1$ to provide 
geologists with a series of illustrations of natural 
phenomena, which shall be accurate and tvpicnl The 
authors are fleeted for special knowledge, and supply 
several pages of text, printed on sheets of the same 
size as the plates The plates, however, are loose, 
and can ^ used in the work of small classes, or can 
bi* framedVor laboratories 
Herr A Grund deals with th^ features of the 
korstlands, and surely a grey instead of a brown tint 
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would have done more justice to the picturse that 64 ^. 
has brought together Except for welcome patdiCS ^ 
terra rossa round the dolmas, sometimes perhaps tmed 
up newly by the plough, the impression of the kont 
Is eminently white or grey A few dark trees, them* 
selves almost colourless, break or serve to emphaalfta 
th' monotony of the slopes The author ij^tly com¬ 
pares the dolmas to the valleys of normal areas; they 
arc the channels that lead off the water in a perm^ 
able land The character of a plateau is, moreover, 
preserved without marked local dissection, in a district 
where there can be no considerable surface-streams 
A pcneplane, once established, long remains a pen©- 
plane An interesting discussion is given in con¬ 
nection with plate 11 , ns to why the limestone or karst 
areas of higher bititudes, as m Moravia or Cham¬ 
pagne, are covered with vegetation, in opposition to 
those of the Mediterranean region The chief factor 
18 held to be weathering by frost, which soon cumbers 
the surface with bloclu that promote a soil Signs 
of mechanical weathering are almost absent in the 
barren karstlands A typical poije la shown from 
Herzegovina in plate vi , with its alluvial floor con¬ 
trasting sharph with the desolate limestone hills !n 
this case the fonn of the basin is attributed, as In 
many Bi^sninn examples, to the deformation of a 
valley-floor b\ earth-movements 

Herr Wahnsch iffe had a simpler task in describing, 
in the prevuHis part, a number of large erratics found 
on the North German plain The greatest of these, 
a mass of garnet-mica-gneiss, occurs in a churchyard 
at Gro8s-T> chowr m Hinterpommem, and measures, 
•bove ground 74 m in height, 1590 m in length, 
and 11 25 m in breidth The thick-set fir-woods that 
surround most of w'anderers from Scandinavia 

form “Charakterbilder" m themselves The author 
provides a clear, brief essay on the history of the 
thcorv of glacial transport, beginning with Playfair 
in 1802 G, A J C 


FOSSIL REMAINS OF MAN 
Der Stand unserer Kenntmsse vom fosstlen Menschen 
Bv Prof \\ Branca Pp viii+n2 (Leipzig 
Veit and Co , 1910 ) Price 2 50 marks 

ITHIN the last few years there has been a 
marked recrudescence of interest in the study 
of the fossil remains of man, and the stream of litera¬ 
ture relating to the subject has suddenly becom e so 
voluminous that the torrent threatens to overwheSn 
those readers who cannot devote their whole time t<i 
Its perusal In these circumstances any attempt to 
summarise and cnticise this recent work is likely to 
meet with a heart)' welcome, even though, as the 
author of this work frankly admits, it is far from 
complete 

Like the compiler of an analogous report on the 
same subject in this country (Scdlas, presidential 
address to the Geological Society, 1910), the author of 
the book under review U a geologist, and as such be 
deals in a critical spu-jt with the determination of the 
age of the remains of diluvial man, insisting upon the 
need for placing chief reiiance upon stratigraphic 
evidence, secondarily on that afforded by associated 
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'anfanal remains, and least of all on the productions 
of tnan’s indi^stry 

He deals mainly with evidence which has come to 
Usfht since 1901, when he discussed the whole sub- 
)ert at the International Zoolog'ical Congress 
After describing the distinctive features of the t^o 
main cranial types found in diluvial times—the higher 
or Cro-Magnon t>pe, “which still persists in Europe," 
and the lower or Neanderthal type, “ which still per¬ 
sists in Australia"—he describes specimens from 
Cheddar, Terra d'Otranto, Montcfemind-P^ngord, 
Mentone, and Galley Hill as examples of the former, 
and those from Krapina, Vezere, Heidelberg, and 
Corrize of the latter, but makes a third (intcnn^iate) 
group to include some of the Mentone crania 
There u no reference to the Gibraltar skull or to 
any recent English writings, except those of Mr 
Macnamara, but he quotes at length from Rutot^s 
memoirs on the Galley Hill skull, which assign to it 
a singularly great importance as “ the geologically 
oldest diluvial human remains," taking care to add 
“ if W Rutot IS right " 

After a destructive criticism of Ameghino's supposed 
Tertiar\ remains of man found in South America, he 
discusses the question whether the inferior typie of 
diluvial European cranium is older than or ancestral 
to the higher t>p(, and comes to the conclusion that 
there are man> difficulties in the way, including the 
possibility that the higher type of skull may be older 
than the lower type 

He argues against the derivation of man from nn\ 
such anthropomorphi as the existing man-Uke aiies 
There is an interesting chapter on fossil anthropoid 
apes, great stress being laid, and quite justlv so, on 
Schlosser’s recent discovery in Egypt of a diminutive 
Ohgoccnc anthropoid*—Prophopithccus Haeckcli 
Startling surprises await the render us he approaches 
the close of this sober, critical, and characteristically 
thorough teutonic analysis of the state of our know¬ 
ledge of fossil man, for he finds a chapter devoted to 
the serious discussion of whether Pithecanthropus 
mu> not be the bistard offspring of the union of n 
woman and a male Gibbon I And no sooner has he 
recovered from the effects of this speculation than the 
author launches into a polemic against what he calls 
the fanatics of the Church and monism "—the chief 
"clerical fanatic" being the genial and popular ento¬ 
mologist, Father Wasmann, and the "monistic fana¬ 
tic," Prof Haeckel He ends the work with a con¬ 
fession of his attitude tow'’ards the Christian religion! 

G Enior Smith 


OUR BOOK SHELF 

Schopenhauer~Darwtn Peutmtsmus oder OpHmts^ 
mus By Gustav Weng Pp 189 (Berlin Ernst 
Hofmann and Co , 1911) Price 2 marks 
Thb author describes the "struggle for existence" in 
somewhat lurid lan^age, as a preparation for the 
introduction of the doctrine of his master, Schopen¬ 
hauer The weak go to the wall, the fit survive In 
a few millenniums there will be nobody but the happy 
strong Life is a game, a gladiator-fight, and the 
survivor is the best The process is unmoral or im- 
tnorai, but "the end jusdfm the means** 

After some clever cut-and-thrust at the progress-enthu- 
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siast, in the style of Carlyle's remark that It may be 
progress backward, towards the devil and the pit, Herr 
Weng indicate^ hia own opinion as follows — 
exact sciences confirm Schopenhauer’s Pcssinusm li[L 
every detail Therefore can he alone of aU philo* 
gophers satisfy our Reason and our indestructible meta¬ 
physical needs, without denying nalure-knowl^ge, or 
Wring on ufi religious fniry-t'iles this philosophy 
knows no continuance of individuality after death 
For It, the individual is a fonn of c^jectification ot 
th^ Will to Live " This will to live must be dented, 
thus only cun the contradiction which has arisen 
between mortil law and natural law (struggle for life, 
immoral survival of the strong) be resolved TTie end 
of the scientific progress-philosophy—Darwinl^ 
evolution—is pessimism the choice is between a 
scientific pessimism w'lth no redemption, and a philo¬ 
sophic pessimism which does admit of putting things 
riMt 

The foregoing condensation will give an idea of this 
rather one-sided vet readable little b<x)k Its criticism 
of the evolution theory is itself open to criticism, for 
though that theory issues in pessimism from the purely 
materialistic point of view nature red in tooth and 
claw with ravin," cruel, pmloss of suffenng) \X doe» 
not follow that the point of view is the right one 
There may be meaning and pur|X)se in all suflering, 
and an optimistic philosophv may be possible by ex¬ 
tending the principle of clcvelo|)nu nt into a spintual 
world The assumption that the world exists for our 
education, says Emerson, is the only sane solution of 
the enigma J A H 

Dte expcnmentcUe Grundlcgung der AtomtsUk By 

W Mccklenberg Pp viu+143 (Jena, G. 

Fischer, 1910 ) rricc 2 50 marks 
This book IS an extended reprint of articles which 
have recently appeared m Die NaturwissenschaftlUhe 
Wochenschftft and were written with the purpose of 
giving an account of the recent additions to our know¬ 
ledge about molecules, their mean free path, radius, 
mass. 8 iC , It is intended in the first place for 
chemists and physicists who have not time to consult 
original papers, but as the mathematics are exceed¬ 
ingly simple, the author hopes it may be suitable for 
3 semi-popular audience 

There is first an account of the different means of 
obtaining molecular data fnxn the kinetic theory of 
gases Also, it is shown how the radius of the molc;- 
cule may be calculated from the molecular refraction 
or from the constant of Vun der Wanls’s 
equation Then follows a section on the 
Browninn movement, in which the recent work 
of Pernn and Svedberg is described There is also 
an account of the ultramicroscope and the continuity 
of suspensions and solutions Finally, we have a 
section, which is fully up-to-date, on the more hack¬ 
neyed subject of electrons and the atomic theory of 
electricity At the end of the book there is n list of 
references and an index of names The book is thus 
very complete, and gives a large amount of informa¬ 
tion for Its size, and the stvle is dear and interesting 

According to the author, it has been the chief 
function 01 the recent physics and chemistry to prove 
the existence of atoms by direct experiment, the word 
Atoms being used In the widest possible sense, be¬ 
fore, it could only be Inferred Indirectly Hence the 
title of the book, "The Experimental Founding of 
the Atomic Theory In this nis point of view appears 
to us somewhat artificial While we have now no 
doubt a much stronger faith in atoms, yet that has 
come only in the train of other ideas, and does not 
accurately desori^ the change in our outlook 

The taUe mentioned on pp 25 and 40 as being at the 
end of the book Is really at p 64 
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Kont and Hit PhUosophtcdl Revolution, By Prof 
R M Wenley Pp u+3oa (Edinburgh T. and 
T« Clarkf 191U) Price 3^ 

In a letter to StAgemann, in 1797, Kant made a 
seemingly arrogant remark Hejaid "I have come 
with my writings a century too aeon; after a hundred 
years people wm begin to understand me rightly, and 
will then study my books anew, and appreciate them '* 
And indeed the estimate and the prophecy were sup¬ 
ported by the most bnlliant historian of modem 
philosophy, and by the writer of the best book on 
Kant in <Hir tongue—by Kuno Fischer and Edward 
Caird, namely 

The prophecy no doubt refers fa the “Critiques/* 
but Kant's contributions to science are important 
also. The “ Cosmogony admirably translated by 
Ha8tie*-i8 an astonishing book It forecasts the con¬ 
ception of evolution, and its scheme is adjustable to 
all discoveries since made “Law replaced Lucretian 
chance, simplicity expelled CurteHian involution 
mechanism dispersed the clouds of mysticism raised 

3 f Malebr'inche “ Herschel and Laplace were anti- 
pated, and their very error<i avoided with marvellous 
intuition Where Knnt made mistakes, it was inevit¬ 
able, often owing to lack of mathematical re^tources, 
as In his calculation (for the first time) of Saturn's 
diurnal period 

In metaphysics, Kant's fame is, of course, that of 
a destrover He demolished the various famous 
“proofs' of God, freedom, and immortalltv So far 
as reason goes, the annl\sis of the first .and most 
famous 'Critique" compels an agnostic altitude, and 
“man 1$ thrust back powerless in face of his own 
most characteristic expressions and need “ In the 
later works, they are justified as postulates or neces¬ 
sary hypotheses of the practical reason, giving oc<;e- 
■ion to Heine's famous sneer 
Prof Wenlev gives an excellent sketch of the con¬ 
dition of Germany in Kant's time, both inteHectunl 
and material, and his careful bibliography wmII be of 
use to many students The style is popular and lucid 
—a difficult thing to manage in an exposition of a 
writer who uses suefT terribte terminology as we find 
in the “Cntique of Pure Reason" 

Plant lAfe 4 lptnc Swttserlandf an Account tn 

Simple Language of the Natural mstory of Alpine 
Plants By E. A Newell Arber Pp xxiv+«5 + 
xlviii plates (London J Murray, 1910) Nee 
ys 6 d net 

It is exceedingly true, as the author remarks, that a 
large number of visitors to Switzerland are aroused 
to great enthusiasm by the masses, brilliant colouring, 
and variety of the Alpine flowers Whether their 
enthusiasm is sufficiently deep to induce biological 
inquiry and observation in naanv cases is doubtful, 
but die author is likclv to be quite content if only a 
mall proportion Is led to take an intelligent interest 
in the information which he Itas set out with evident 
care and admirable clearneer Also, it may be ex^ 
pected that not a few botanists will be glad to avail 
themselves of the author's Introduction to Schroeter's, 
Christ's, and Bonnier*s studies 
The details are marshalled under genera, while the 
genera are arranged according to habitat, so that the 
chapters treat of alpine pastures, meadows, marshes, 
forests, and the ihigh alpiac region Biological 
features prowde the chief tMnes» among which may 
,be noted polllnathin, strucrural modifications, colour 
and colour variation discussed in connection 
with the gentians, fruit of the anemones and 
Geum antS\ contractile roots of Verslrum, cushion, 
csipet, and rosette plants are dealt with in the diapter 
devoted to the high alplnes, although it is intimatol 
that rosette plants are quite as numerous in lower 
alpine localities A very large number of genera are 
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included, of these, the willows, Sakx teUcidata m/t 
Salix herhacea, would generally escape notice, white 
the Papilionatas and loUseworts wouM attract mofe 
attention than they receive here in the last chapt^ 
the author presents an interesting sketch of modem 
hypotheses regarding the origin of the Swiss alpine 
flora A glossary and an intr^uctoiy account of floral 
structure are supplied in the appendices, these should 
render the book intelligible to readers who have had 
no botanical training, as the author’s style is simple 
and explicit Finally, n word of commendation should 
be acceded to the excellent illustrations and the 
useful diagrams, the latter prepared by Mrsr Arber 


Index to Desorbs Synopsis des Echimdes Fosstles* 

By Dr F A Bather, F R S Pp 46. (London. 

The Author, at ' Fabo," Murryat Road, Wimble¬ 
don, 1910) 

By the publication of this index Dr Bather has sup¬ 
plied a long-felt want and has done a valuable servm 
to all students of living and fossil echinoids Need¬ 
less to say, he has carried out hU Important task, 
with great care and thoroughness the scheme 
adopted for the main part of the work Is that which 
is employed by Mr C I) Sherbom in his well-known 
“ Index Animalium ", that is to say, the first part 
of the index contains nil generic and trivial namea 
filphabeticnih arranged, while the second part sets 
forth the generit names, each one followed by an 
alphfibetii al list of all the trivial names which have 
b^n assocUited with it in the ' Synq>si9 “ Certain 
pages of Desor’s work 'Appeared In more than one 
Issue and on varying dates, and dae regard has been 
paid to these irregularities b) n quotation of actual 
dates immedmtcl\ following the page references in 
question in both parts of the index Another impor¬ 
tant feature is the indexing of the plates, on wnicb 
appeared some names that are not to be found in the 
text 

Systematic workers have nlwnvs experienced much 
dimculty in ascertaining the dates of issue of the 
vanous fasciculi of the “Synopsis,** and of the re¬ 
issue of cancelled and revisoa pages, and it is therefore 
a matter for great satisfaction that the author has 
been able to include m this index a note on the dates 
of publication, contnbuted bv such a high authority 
as Mr Jules Lambert It so often haooens that 
nomenclatural accuracy is dependent on biblmc^aphlcal 
precision that a speefni value attaches to Mr Lam¬ 
bert’s note and to an exhaustive collation, suppbed 
by Dr Bather, which immediately follows it 

Man's Redemption of Man By Prof W Os]cr» 

F R S Pp 60 (London Constable and Co ^ 

1910) Price If net 

An address delivered bv Prof Osier to students of 
the University of Edinburgh in July last is here pre¬ 
sented to a wider public The message is that of the 
gospel of science By observation a^ thinking, the 
urc^ philosophers grasped great principles and 
arnv^ at brilliant generalisations, but not until the 
secrets of nature were searched out by exp^ment did 
the scientific redemption of man begin The masterv 
“ Of Earth and Watnr, Ajr and Fire," is to be obtained 
by fallowing the experimental method; and through 
It the conquest of disease and suffering may be con¬ 
fidently anticipated Unnecessary pain wns banished 
by the Introduction of onffisthctlcs, Listenan surgery 
has revolutionised the treatment of wounds, while 
cholera, yellow fever, malarial fevers, and other 
midemic diseases have been brought under contftd 
Tuberculoste has yet to be stamped out, and the 
campaign must be carried on until it ii In the ifUtte 
category with typhus fever, typhoid, and smallpOK; 

The occadori on which Prof Osier deliver^ hlf 
lay sermon was the Edinburgh meeting of thip; 
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I^tJonal Atsoaatlon for the Prevention of Tuber- 
The trumpet-call is short, but its clear notes 
idKMikl Inspire contidenoe in the ranks of the Rmall 
army now fighting against ignorance and disease 

G 

Wemfher Instruments md How to Use Them By 
O AV Horner Pp 48 (London Witherby and 
Co, 1910.) Price «i. net. 

This handy little work is intended chiefly for 
amateurs, but it includes descriptions of instruments 
required for a “ second-order " station, while difficul¬ 
ties which the author thinks are apt to **scare off" 
novices are avoided It contains much that is in¬ 
teresting and useful, but its reading leaves us with 
the impression that persons wishing to take up the 
sulnect seriously migot at once turn to the handbooks 
^od instructions issued by recognised authorities 
Some instruments and methods not suitable for 
second^irder stations are also included, and, naturally 
In so small a uork, no tables are given ITnder air- 
pressure the nccossitv of using accurate barometers is 
pointed out Reference is also made to the so-called 
Fite-Roy barometer, which, like the Gladstone bag, 
is, we believe, onlv a trade name, as it is easHv read, 
It may, however, be useful to the ordinary indfvidunl. 
who merely uses the barometer as a “ weather glass ” 

W'tfiiHg'v Press Guide nnd Advertisers* Direitorv and 
Handbook iqii Pp xiv+457 (London James 
Willing, Jun , Ltd ) Price 
This is the thirty-eighth year in which this concise 
and comprehensive index to the Press of the United 
Kingdom has appeared The volume also contains n 
list of the principil colonial and foreign journals and 
a variety of general information 

Field and C olhery Surveying A Primer Designed for 
the Use of Students of Surveying and Colliery 
Manager iiptrani^ By T A O’Donahiie Pp 
XII +(London Macmillan and Co , Ltd , 1911 ) 
Price 3J 6 d 

A REVisHD and enlarged edition of this book was pub¬ 
lished in 1909, under the title, ‘ CoUierv Surveying ” 
The opportunity has been taken with this new' issue 
to make further additions and to change the title so 
ns to direct attenbon to the prominence given in the 
work to field surveying 


Solutions of the Kxamphs w an hlemeniarv Ireattse 
on Conte Sections by the Methods of Conrdtnati 
(ieometry By Charles Smith Pp iv + 377 

(London M'lcmillan and Co, Ltd, 1910) Price 
ipf 6 d 

The master of Sidney Susse\ College, Cambridge, 
here provides a ‘ kev ” to the (xamples in the new 
edition of his “Treatise on Conic Sections b\ the 
Methods of Coordinate Geometry,*’ published re¬ 
cently 

La Metallographie appU^ude aux prodmts Siderur- 
^ques B\ V Sayoia Pp 'X+21H (Pans 

Gauthler-Villars, 1911 1 Price 350 francs 
This is a French translation from the Italian, and 
as the English equivalent has already been noticed in 
Nature (Decetnbw 15, 1910, p aoa) nothing further 
need be said, except that the work of rendering into 
French seems to have been carefully done, and that 
there are altogether ninety-four illustrations in the 
text 

Key to Hall and Stevenses School Arithmetic Part II 
By L W Grenville Pp 174 (London Mac- 
inillan and C 6 , Ltd , 1910 ) Price 65 
Busr teachers, and students wortcing aibne, will wel- 
jcome ttiese well-arranged solutions to the examples 
the eecond part of Mesurs. Hall and Stevens’s 
'^Sdiool Arithmetic.” 
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LETTERS TO THE EDITOR. 

[The Bdiior does not hold himself responsible for epissUmt 
expressed by his correspondents Nttiher can he undertake 
to return, or to correspond with the writers of, re j e et e d 
manuscripts mtended for this or any other partoftiaiUKL, 
No noHca taken of anonymouj communications ] 

The Inberitaaee of Acquired Charactere. 

Ik hli very friendly notke of my little book, Prof. 
Meldola has invited rcadeni of Naturx to furnish an 
explanation of the source of a very “ pregnant '* psatsge 
—the only one dealing with the subject in question-Jii 
the ** Origin of Species " Sir W I Thiselton-Dyer has 
clearly shown that the problem must certainly have been 
In Uarwin s mind at least four years before the writing 
of the “ Origin,'* when he was absorbt'd In the ceadlng <h 
the great work of Alph de Candolle, and afterwards while 
writing the * \ oriations of Animals and Plants " 

But, thanks to that important work, " The Founda¬ 
tions of the Origin of Species “—by the publication of 
which Dr Francis Darwin has placed all students of the 
history of wience under such de'ep obligations —1 think It 
IS possible to trace the actual " genealogy '* of the passage, 
and to detect Its origin, ot a fur earlier period 
In the pencil-written sketch of 1843 there occurs the 
foiluwing sentence in the equivalent position to the passage 
in question — 

** iMoat of these slight variations lend to become 
hereditary" (" Foundations " p 1) 

It Is true that this sentence was erased by Darwin, but 
that this erasure was only due to the fact that he con¬ 
sidered It unessential In thi. very brief outline of the 
theory of natural selection which he then " permitted ** 
himself to make is, 1 think, proved by the circurostanca 
that the statement appiears In the enlarged and carefully 
written draft of 1K44 In the following terms — 

“ Most organic beings in a stati of nature vary ezeaed- 
ingly little I put out of the case variations (as stuntod 
plants, &c , and sea-shells in brackish water) which ore 
directly the effect of external agencies and which we do 
not know are tn the breed or arc ficrcdi/ary " (“ Founda¬ 
tions,'* p 81) 

Ihr Italics are Dirwin's own The ronlext, I think, 
proves that " little " in this pas*<uge, like slight " In 
the earlii r one, refers to the individual variations, and 
not to their accumulated result 

In the first edition of the " Origin," nnd in ill sub¬ 
sequent editions, is Sir W T lhiselton-D\er points out, 
the statrment runs — 

“ Some authors use the term ' variation ’ in a technical 
SI nsf^ ns implying a modifii ation direetlv due to the 
phvsiial conditions of Iik , ami ‘ variations ’ In this sense 
ire supposed not to be inheriled ", he then goes on to 
refer tii dwarfed shells, &t 

Now to rcnllse what was at the back of Darwin's mind 
in writing these s<venl passagi h, 1 think wi must go 
back to the great controversy at the b< ginning of last 
eeiiturv betwipn Cuvier ind his folkmers and the 
ndhertnis of poor old laimurck Ihe position taken up 
bv the anti-evolutionUts was that, vvhili thiy admitted 
the transmission by inhentaiue of smalt vinations, they 
stoutly denied that great changes in structure and habit, 
such ns were required by Lamarck's theor>, could be so 
transmitted 

I yell, when he first read Inmirck’s gP at work In 
1827, was greatlv fascinated bv it, and down to 1830, and 
some time after that, became eonvmied (as his letters to 
Sedgwick, Whcwell and Herschel show) of the truth of 
the doctrine of organic evolution But, as was the case 
with Darwin, a few yi arr later, his ideas on the subject 
underwent many vacillartons He paid frequent, and 
Hometlmes prolonged, vUitM to Fans, when Cuvier showed 
him much kindness, fiivituig him to his receptions Lvell, 
then still ptoung and an ardent admirer of Cuvier’s 
pakeontologlcal work, could not fail to be Impressed by 
the arguments of the dlstlnguUhed Paris circle, and we 
etpeclaThr find that thehr studies of the Egyptian 
mummlned anlmabf and of the anatomy of the races of 
dogs had a very strong Influence on his mind Thus It 
came about that In 163a, when he wrotd the second 


4o6 


NATURE 


[jANUAinr 


volume of the “ Prlnclplei,” Lvell not only rejected the 
theory of LuniArck, but went far towards abandoning, 
for the time, any idea of ** the transmutation of speclei * 

It is scarcely necessary here to recall the fact that this 
second volume of the Principles,” so full of dlscuesiona 
bearing on the changes In organic life, reached Darwin 
in South Amenra, just at the time when he was startled 
by discovering the relations between the living and recently 
extinct mammals of that continent From that time forth 
Darwin no longer regarded the question of evolution with 
Indifference In the ^ntlcal period between ilw return 
of the J 9 eagZe, in 1836. and the writing of the first sketch 
of the theory, in 1843. constant intercourse took place 
between the two friends ” 1 saw more of I yell,” says 
Darwin in his autoblographv, ” than of any other man, 
both before and after my marriage " (In 1830) In their 
frequent discussions, Darwin would bfH^ome fuliv 
ncc^ualntcd with the argumc.nt8 of Cuvier and his school, 
which are, Indeed, very clearly and trenchantly reproduced 
in the first three chyiters of the second volume of the 
" Principles,” which Darwin called his “own true love ** 
These facts bOrno in mind, I think wc can hove no 
difficulty In realising ihe source of th^ statements made 
by Darwin I think the sentences may be paraphrased as 
Mlows — 

“ Anti-evolutionists admit the Inheritance of small varia¬ 
tions Well, the intieritnnce of such small variations is 
all I require for m> theory of Natural Selection I cun 
afford to concede the non-lnheritonce of the greater 
variations ” 

But It Is interesting to notice that in the sentence about 
plants nnd sea-shells following the passage In question, 
and in his discussion of the appearance and inheritance 
of a sixth digit in man, Ac . Darwin was not satisfir'^ 
that only small variations were transmitted 

It was the remembrance of facts like these that led me 
flUMest that the subject was “ constantly present ” in 
Darwin's mind Prof Meldola, thinking of the more 
acute discussion of the question aroused In 188^ bv Wils- 
mann*s declaration that no acquired rharnrters are in¬ 
herited, naturalIv expressed doubt on the subject, and 1 
of course, admit that this phase of the Question, In all 
probability, never presented itself to Darwin, or at least 
never demanded his seriout consideration 
Kew John W Junn 

Tbe Tranaferance of Namca in Zoology 

As the preparation of an official list of Nomina ron~ 
srroanda is now under consideration by the International 
CommisHinn on Zoological Nomenclature, it may not be 
out of place to direct iltontion to a point that semis to me 
of prime importance in this connection, although it has 
received little notice from recent writers on nomenclutural 
reform 

It IS simpU this—while the rejection and replacement of 
familiar nainis for well-knoan animals is, of course, an 
Inconvenu nre to zoologists. It is a trivial matter in com¬ 
parison with the grnve (lossibilitv of confusion thnt arises 
when the names nre used in an nltcred sense In the 
former cose we merely multiply synonyms, ind, unfor¬ 
tunately, they are so numerous already that a few more 
hardly matter, in the latter case there is a nal ond 
serious danger of nmbigutiv Thus, at present, a writer 
who mentions Tnchechus may be referring tithfr to the 
walrus or the manatee, Simla mnv mean either the orang 
or the chimpnnxee, Cvnocophalus may be either a 
•* flying lemur *’ or a baboon, and so on through all the 
great groups of the animal kingdom until we come to 
Hotothurla, which mav refer either to n sea-curuml^r or 
to a Portuguese man-of-wat Cases like these seem to 
me to bo on an entirely different plane as regards practical 
importance, from those In which an old name is simply 
rejected, even^if the shore-ernb Is to be called Corclnides 
for the future, we have only the additional burden of 
remembering thnt It a as once called Carclnus 
A striking (if somewhat exceptional) Instance of the 
oltfalls thnt )re in preparation for future students is found 
In the lectlbn on Crustacea in Brov’s “ Thierrelch ** 
(Bd V, Ahth M ) On p 1046 there is an allusion to 
**Astacus,'* and on the following page to “ Astacus 

NO 2152, VOL 85] 


(sHomarus) '* In the bound volume (unless the porf^ 
wrappers have been kept In place) there Is nothing to show 
that a change of authorship Intervened between those two 
pages, and mat, while the second “ Astacus ” refers to the 
loiter, the first indicates the crayfish 

If the International Commission could be persuaded to 
consider first those names that are threatened with fraas- 
defence, before proceeding to deal with those that are 
merely in danger of repTacement, they would, 1 believe, 
kccuro the support and cooperation of mnny zoologists who 
have doubts os to the practicability of the schemes lately^ 
put forward W T Calman 

British Museum (Nut Hist), Cromwell Koadi 
I^ndon, b W , January 33 


Sax ReUtlonahip 

It seems a pitv that writers should allow their pohtlcat 
bias to influence their work, and cspettally that they 
should not at least ascertain the facts of a case before- 
writing about It 

In nis article on “ Sex Relationship ” in Natlir£ of 
January 5, Dr R J Ewart suid, in commenting on the 
present excess of females over males —“ The result of 
this Is to produce in a community a section of women who 
cannot possibly perform thil /unction for which they were 
fashioned Iheir energies are naturally directed into 
other spheres, ns evidence of which we see the revival of 
the movement for political recognition The agitation is 
no new one, and apparently is dependent for Its strength 
and virility on the position of the sex pendulum,” &c 

Now, fir'«t, It may be observed that wcrnien are no more 
fashioned to perform a single function than men are, their 
natures an us lomplex, their brains as varied as men's— 
in fact, ” God Almighty made 'em to match the men " 

Secondly, the exctss of females of all ages over males 
in this country is between one and two millions, whlle 
Hve million women earn their own livelihood Thus a 
large number even of those who perform “ the function for 
which they were fashioned ” an oblifjed to " direct their 
energies to other spheres, ” quite irrespective of any 
excess of females 

Thirdly, there is no revival of the movement for political 
recognition—it has culminated Since it first began with 
any vigour, in 1867, it has gone steadily on, and its greater 
activity during the latt five \ears has been due to tha 
genius and courage of two women, who had the political 
insight to realise that, bv some curious quality in the- 
psychology of men, (he onh tactics thnt are successful in 
obtaining a reform of the franchise are militant tactics 

Fourthly, the countries in which English-speaking 
women have alrendv gained their political freedom are 
not those in which there is an excess of women ovtr men, 
but ar« the comparatively m w countries—New Zealand,. 
Australia, ind some of the western States of America 

Dr Fwnrt errs in attributing to a purely physical cause 
a movement which really nnstH from a mental and moral 
uwakenlng—and, indeed, his whole article is full of un¬ 
supported assertions and loose reasoning, but 1 should not 
have ventured to criticise it had ho not so clearly alloweiT 
his judgment to be warped bv his political bios 

Hkrtha Ayrton 

41 Norfolk Square, Hyde Park, W , January 9 

I AM soriw that m\ little paper should have been takeit 
as prompted bv political bins 1 am sure that its possible 
Influence on the Suffragette question never entered my 
head 1 should be quit< willing to answer any question 
Mrs Avrton may care to put to me should she care to 
write me privately I am not willing to enter upon a 
public correspondence ' R J Ewart 

The Health Department, Municipal Buildings, 
Middlesbrough, January la 

The Origin of Men, 

The reference in ” Dodaley's Annual Register for 1767,*^ 
mentioned in Natukb of January la (p. 336), is to Jamea 
Burnett, Lord Menboddo, whose speculations as to th6 
simian origin of man excited so much ridicule amongst 
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26, 1911] 

l)li contemporanei BofWell reporti a saying of Johnson 
In ^773 —Other people have strango notions, but they 
Conceal them If they have tails they hide them, but 
Monboddo U as jealous of his tail as a squirrel " 

Burnett's work On the Origin and Progress of 
Language,” In which these speculations are put forward, 
only began to appear In 1773, but his views were evidently 
familiar at an earlier date He became a Lord of Session 
Tn 1764 CcciL H Dbscii 

University of Glasgow, January 16 

[Mr F Gillman, Brook House, Matlock, has sent a 
letter to* the same effect — Ed Nature ] 


POPbLAR ORNITHOLOGY^ 

I N producing yet another book un the birds of 
Great Uniain ^ the editor points out that one 
result of the growing interest taken during recent 
years m the stud) of ornithology is a considerable 
addition to our knowledge of the habits of Briush 
birds, chat as no cumprcncnsivc British work on the 
sublet has appeared since those of Yarrell (revised 
by N ewton nnd Saunders) and Seebohm, this know- 
Irage is only avaiLible by searching throu(i[h a large 
and scattered literature, that the new edition of the 
Naupiunns’ work leaves unrecorded many of the 
observations on the habits of our birds that have 
been made in our own and other countries, nnd that 
there u therefore place for a work that will bring 
togctlur from every source, foreign and native, afi 
the available information of any importance concern¬ 
ing the habits of British birds To do this, and to 
do it in a form interesting alike to the student of 
animal life nnd the general reader, is the chief object 
of the present undertaking This is to say the least 
an ambitious project In carr)ing it out the editor 
will have the assistance of the following writers, 
J L Bonhote, William Farren, the Rev 
F C R Jourdatn, W P F) craft, Edmund 
Selous, A Landsborough Thomson, and Miss Emma 
L Turner, who have been left to arranirc and treat 
the matter within each section of u chapter written 
by them in the wav best RUited to his style and tem¬ 
perament, thus avoiding cut-and-dried uniformity with 
Its resulting andity.” 

ITie plan of the book differs in some important 
partuulars from that generally adopted Each chapter 
deals, not with a species, but a family, thus not only 
emphasising the relationship of the species, but facili¬ 
tating comparative treatment and avoiding unneces¬ 
sary repetition of statements that apply equally to the 
whole family or genus In many cases It has been 
found advisable to divide the chapter into sections 
Tn the present volumes all the finch genera arc taken 
together “owing to the * marked similarity in the 
generol habits of the species," while the crow family 
has been divided into groups But w*hen we find the 
magpie and the jay grouped together for the same 
reason as the finches and the raven separated from 
the crows, and all three from the rook and the jack¬ 
daw (which are taken together), it is quite evident 
that “rigid uniformity In arrangement has not been 
attempts " 

The information most often needed for reference is 
placed at the head of the chapter, under the title of 
“PreUminarv Classified Notes," and refers to each 
toecles separately These comprise (i) description of 
plumage, (2) distribution, (3) migration, (4) nest and 
eggs and Information as to incubation, number of 
broods, dre ; (0 food; and (6) period of the year during 
which the species sings So far as we can judge from 
the present instalment, these have been carefully pre- 


1 “The BritM WM^Book. Ad Aecmt ofslf tim Mnl>. NmU bn 
BDd In Um BrkWi ItUf.” K 4 M hy F. a Klrkaan. Vol 1 , 
d. vdL li., pp. 14a (Loadon tad B^bargbt T C nnd B. C Jack, 
" ?ric« Mt. «•(« 
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pared* and contain accurate and concise information* 
a detailed account, however, of the geographical dl*^ 
tnbution, as expressly stated in the preface, lying 
outside the scope of this work, which professes to 
deal comprehensively only with their haoits Those 
portions of the chapters treating of the habits gener¬ 
ally, and forming the greater part of the VMume* 
are somewhat gossipy and diMcurslve In character, and 
even bordering in parts on the whimsical, while their 
popular character mav be indicated by a reference to 
the devotion of two-thirds of a page to such matter 
ns an account of Charles Dicklns's ravens. 

Mr Selous makes the startling statement that 
young goldfinches are not fed apparently more than 
once in an hour But in a footnote we are told that 
the observations (on which the statement is founded) 
were, It is true, made in the United States, and the 
I^atln name of the goldfinch was not given in the 
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original paper “Still, it seems probable that what 
applies to the North American species of goldfinch 
would apply to our own ” Wild speculations on pre^ 
ability of this kind seem to be a waste of space The 
“American goldfinch," as a matter of fact, is quite 
a different bSd from our goldfinch, and is closely allied 
to the siskin It is a pity that the author of this 
section ^d not learn its Latin name We do not 
think this portion of the work will supersede our old 
friend "Newton’s Yarrell" 

The second volume treats of the buntings, larks, 
wagtails, pipits, the creeper and wren, in the 
named, the treatment often inclining to the fanciful 
In other places the grouping of the species, oftw 
diverse ex^t In name, seems to have raised a aught 
difflculty. and tfome species—the shorlark, for in¬ 
stance-might well have received a fuller notice. Of 
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its habits in winter, however, we are told “little is 
known *' But further reseat into literature and 
inquiry among observers should surely have corrected 
this 

A smear on the general attractiveness and beauty 
of the second voluftie is unfortunately to be noticed 
in the shape of a footnote wherein one of the con¬ 
tributors indulges in a petulant attack on reviewers 
As the editor expressly repudiates responsibility for 
the statements made in the note he is doubtless alive 
to their exceedingly bad taste, but why deface the 
pleasing pages of the book with an acrid expression of 
pique which can only be of interest to one person in 
the world? 

At the end of the work there are to be chapters on 
rare British birds, classification of British birds, div 
tribution and migration of British birds, bird watch¬ 
ing and photography, and bibhograph> With regard 



Fia ■.^TiM-creqMr't Nest ta % cravicc In a TrM. From " The UntUi 
BWBook." 


to the illustrations, the artists include Winifred Aus¬ 
tin, G E Lodge, H Grdnvotd, 0 E Collins, and 
A W Seaby The cokuired plates in the present 
volumes art exceedingly pleasing and charming in 
every way, and they certainly do answer the purpose 
for which they have bden designed Their ooiect is 
to supply something more than a portrait of each 
species (or puiposes of identUieation Each picture 
is, with few eximtionB, to offer a study of some habit 
of the bird or or one of its most characteristic end 
striking attitudes, it is to shosy the bird in its natural 
surroundings, and the thirty-four plates in these 
volumes are, on the whole, quite a success. In addi¬ 
tion, we have a coloured plate of eggs, numerous 
pho^raph^^f nests and effis and youn^, an outline 
vjnnp of the world, showing the ux apo-geographice! ! 
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regions, and a diagram explaining jthe naihet 
various external parts and portions of the pluxnaM>ol) 
a bird An lodex is promised at the end of the b(X)k> 
which IS to be completed in twelve of these sections or 
volumes. 

The twenty plates of eggs which, with very short 
letterpress, are meant to supplement the 'Sketch 
Book of British Birds,** can hardly be said to be worth 
publication ' 

The book is, in fact, too cheap We cannot expect 
twenty coloured plates for five shillings, and the cheap 
reproduction has been a failure Yet it was hoped 
that by having a faithful representation of one normal 
specimen of each species u key would be furnished by 
which identification might be made comparatively 
easy This hope would have been better sustained, 
poor as the figures are, had they been correctly 
named But, turning to plate iil , we find the egg of 
the black-throated thrush referred to the rock thrush 
and vice versa, that of the '* Amcncan thrush ’* (Turdtds- 
migrtUarius) to the redoing, that of the redwing to 
the missel thrush, and that of the missel thrush to 
the American thrush, while on plate xv the eggs of 
the purple sandpiper and little sdnt do duty for one 
another. We have not had patience to go through 
all of them This deplorable confusion has been 
caused by the careless insertion of the reference 
numbers But It is fatal to the key, and will prove 
fatal to the beginner's attempt to identify eggs A 
few lines of letterpress are devoted to each species 
Turning to that relating to this plate xv , we find the 
wood sandpiper called the wood “tattler,** an American 
name not in use in England, and the information that 
the pectoral sandpiper is an Amencan species the nest 
of which IS built on high grassy slopes in Lapland t 
It is no longer correct to sav that the eggs of the 
knot are still unauthenticated 


THE SEA^OTI ER ■ 


S OME twenty >ears ago, in the days of the Bering 
Sea Question, Captain Snow was well known a& 
an authority on certain of the fur-seal fisheries of 
the North Pacific, and he was, and still is, known 
as one of the few authorities on the geography of 
the Kurile Islands He has now written a pleasant 
book telling some of his manifold adventures in 
this region of the world, and, above all, relating his 
experiences in pursuit of sea-otter Th^e is an in¬ 
terest, which amounts to fascination in this singular 
animaL Fifty years ago it was comparativelv plentw 
ful all round the coast of the North PaafSc from 
California and Oregon to Kamtschatka and the 
Kunles, though doubtless already much less abundant 
than in Steller's time, more than a hundred yean 
before But nowadays it has dwindled to very ainall 
numbers, here and diere among the Aleuti^ and 
Kunle Islands, and these small numbers dwin^ more 
and more every year 1 know of no living naturalist 
who has seen the creature in its haunts, nor has any 
zoological garden ever possessed it Once upon a 
time, by tibe way, I spent a fortnight on Copper Island, 
at the north end of which, five or six milu from my 
hut, wasalargerodcery of sea-otters, but while 1 was 
provided with passports giving me p^ect freedom of 
access to the seal-rookeries, ttiere no word said 
about sea-otters; and day after day a polite functionary 
made excuses and apologies, a Cossack guard made 


1 ** Britbh Blftb* EffSH." By A F tyden Pp. 6t+ao platet (Leadao 
S.PCK.,isia) PricaSA ^ 

> **Ib Forbiddtt Smi.'' HtcolkcttooB. of SMOttar Httodfif la the 
Kerni. By H J Snow, F ILaS Pp. xlv+sej. fUodoat Bdw«d 
Araold, ipM.) PriceiaiS^iML 
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the dne nor the other, and I came away with¬ 
out ever seeing the sea-otter. 

While allied to the (xdinary ottersi the sea-otter has 
iliany peculiarities of structure which have scarcely 
yet be^ sufficiently weighed and discussed Its 
small, but ihimenseiy powerful skull teems dispropor¬ 
tionate to Its big b(^i Its forepaws ore diminutive, 
while iu hind ones are long and almost seal-llke; its 
teeth are unique in their great smooth, rounded 
crowns, with which the animal crunches the crabs, 
sea-urchins, and ihell-Ssh that make up most of its 
diet Its fur is the finest and richest of all furs, soft, 
deep, and silky, uniform In colour save for the white 
or grw head, jet black in the finer skins, or mter- 
apersed with silvery hairs in the finest of all A full- 
grown animal measures 4 to 4^ feet in length, but the 
&in of such an animal qasily stretches out to 6 feet 


walk the toes are doubled back under the sole (sUt 
illustration) 

The momer otter swims upon her back, carting 
her pup in her forepaws When she dives for food 
she leaves the pup floating on its back, but when 
chased she dives with it, gripping it by the scruff of 
the neck, like a cat with us kitten, and she never 
deserts her pup until the poor little beast is perhapa 
drowned by her constant diving 

Captain Snow gives us some account of the number 
of otters kilted in the Kunlcs, which number between 
1872 and i8Sf varied frt»n about 300 to 1500 a year 
In the next decade (1883 to 189O about 1200 were 
taken in all, by both foreign and Japanese schooners; 
between 1892 and 1901 about 800 were taken,«and from 
1902 to 1909 ontv about ;j5o in ail We may compare 
these figures with Captain Hooper's statistics for the 
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in length or more, and is worth nowadays something 
like i,3oo or 

The habits of the sea-otter are very singular His 
natural home is on the great beds of “ kelp " (Macro- 
^stis), which fringe the rocky coast of the North 
Pacific, and these great kelp beds make calm 
water, though the surf be ronnng and breaking just 
outside The kelp beds are dense enough for the 
otters to He upon, and here in old days they were go 
tame that they used to “stand with head and fore- 
paws out of the water,'* staring at the hunter and his 
gun The creature is handy with Its forepnws, ond 
has been again and again described ever since 
Steller’s time as dandling and nursing its young in 
them, it holds its food almost as a sauirrel does, and 
hexes its young or its companions, like a couple of 
cats at play But its hind feet are for swimming 
only: it walks with difficulty, generally drawing up 
its hind feet both together and jumpirig fqrwnrd, and. 

Captain Snow assures us, when it attempts to 
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Aleutian Islands, where more than 38,000 otters 
were taken In the twenty-four years from 1873 to 
18^ 

But for statistics and other technical details we 
must go to Hooper and Stejneger, Elliott and Allen, 
for statistics are not much in our good Captain’s line 
He IB a sailor and an adventurer, and wherever otters 
were or seals, there was his Treasure Island 
He has much to tell and very little to conceal We 
hear of his love episodes with this or that young lady 
whose name ended in San (“it was always happening 
in those days "), and again of his raids, not bloodless, 
00 Japanese or Russian “rookeries", for he would 
seem to have been early aware that “there runs no 
law of God nor man to the north of foriy^three " In 
short, our gallant Captain belongs to a very lovable 
and all but vanished t^pe, rarer even and better than 
the sea-otter, the good old delightful breed of the 
pirate and the robtw 

D. W. T. 
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THE MINNEAPOLIS MEETING OF THE 
AMERICAN ASSOCIATION 
''HE sixty-second meeting of the American Asso¬ 
ciation for the Advancement of Science ^^as held 
on December 27-31, 1910, at Minneapolis, Minnesoto, 
under the presidenc) of Dr A A Michelson, of the 
Universitv of Chicago 

'i he membership of the association lives for the 
most part in the large educational and scientific 
centres of the more eastern States, and, as n result, 
th:! lar^e attendance always obtained at Boston, New 
York, Philadelphia, Baltimore, and Washington could 
noi be expected during the Christmas holidays at a 
point so far removed as Minneapolis, which, by the way, 
is about thirtv-six hours bv rail from New York or 
Washington There was, therefore, on attendance of 
approximately between seven and eight hundred As 
often happens, how^ever, with the smaller meetings 
tho interest was quite ns keen, if not keener, and 
tile ouality of pai>ers presented reached the usual high 
stananrd 

At the opening session, held on Tuesday night, 
December 27, addresses of welcome wore delivered 
by Dr Cyrus C Northrop, president of the limversily 
of Minnesota, and Mr Wallace 0 Nvl, president of 
th^ local Chamber of Commerce President Mithcl- 
son made an address in reply, after which the retiring 
president, Dr David Starr Jordan, president of the 
Lelund Stanford Junior Universitv, delivcrc'd his 
address on * 1 hi Making of a Darwin, ' published m 
Nature on January 12 The people of Minneapolis 
were present in numbers and the audience at this 
session was very large 

All the meetings were held in the buildings of the 
University of Minnesota, one of the largest, most 
progressive and wealthiest of State universities The, 
handsome and admirably equipped buildings arc con¬ 
centrated in in isonubly compact campus, and no 
time was lost in going from one section to another 
This was 111 striking relief from conditionH existing 
hi previous \cnrs In Boston the mef ting places were 
distributed through Harvard Universitv, Mnss.ichu- 
setts Institute of Technologv and Harvard Medical 
School, nil verv widciv separated 
Apart from the opening meeting, there w'ere only 
two other general sessions, one devoted to an 
address bv Mr A B Stlckney, on the subject, 
“Should Practical Agriculture and the Physical 
Development of Childhood be \dded to the Curri¬ 
culum of the Citv Public Schools’" In the neighbour¬ 
ing rit> of Snmt Paul, on Wednesday night, the other 
bv Mr William Alinson Brvnn, on ihiirsday night, 
on the subject of "The Volcano Kilnuea * 

Probably on account of the distance involved, mnnv 
of the affiliated societies which customarily meet with 
the American Assochtion for the advancement of 
Science met at other cities, but the following were 
present and listened to excellent programmes — 
American Chemicnl Society, American Physical Society, 
American Psjdiologlial Association, Botanical Society of 
Amenca, BotanistH of the Central States, Fntomologiral 
Society of America, American Aitoclation of Fconomic 
Fntomologists, American Federation of Teachers of the 
Mathematual and Natural Sciences, Association of Horti¬ 
cultural Inspectors, American Mathcmatlrnl Society 

(Chicago Section), \mpHrun Microscopical Society, 

American Nnture-atudy Society, American Phvtopaiho- 
logirjl Socletx. Sullivant Moss Society, Western Philo¬ 
sophical Assnriadbii, American Society of Zoologists 

(Cratral Branch) 

Follow mg the policv first formulated by the council 
three venrs ajJV and reiterated by the council this 
\par under forritnl resolution, the section^ of the asso¬ 
ciation, as 1 rule, did not pre^nt long programmes 
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of shorttf and more technical papers; but, asid6 frotn 
the addresses of the vice-presidents, devoted their time 
to the general discussion of topics of broad interest 
and conducted symposia on four subjects 

The addresses of the vnoe-presidents (presidents ot 
sections) were as follows — 

A (Mathematics and Astronomy), Ernest W Brown, 
Yale Unlveislty, New Haven, Conn , “ The Relations of 
Jupiter with the Asteroids " B (Physlcsk Lxiuis A Bauer, 
Carnegie Institution, Washington, D C 5 , "The Broader 
Aspects of Rcsearih In Terrestrial Magnetism " C (Chem¬ 
istry), William McPherson, Ohio State Unlver^iityr 
Columbui, Ohio, " the Formation of Carbohydrates in the 
Vegetable Kingdom " D (Mcrhaniuil Science and 
Engineering), John F Hayford, College of Engineering, 
E.vanfiton, Illinois, " ihe Relations of Isostasy to Geodesy, 
Geology, and Cipophysics ” E (Geologj ahd Geography), 
Reginald W Brock, Geological Survey of Canada, Kings¬ 
ton, Canada, " Northern Canada " F (Zoolofnr), Willium 
F Ritter, Marine Biological I.,aboratory, Sun Diego, 
California, “ The Controversy between Mochanism and 
Vitalism Con It be Ended i* " I (Social and Fconomic 
Science), Byron W Holt, New \ork, N \ “ Cuuses and 

Effects of High laind Values " K (Physiology and Ex¬ 
perimental Medicine), Chqrles Sedgwick Minot, Harvard 
Medical School, Boston, MassachiiHelU, " The Method of 
Science ** 

The principal synipOKia were as fullow's —Section K 
presented a senes of excellent papers by well-known 
experts on " Disease Due to E ilterable Organisms, 
including tv o papers on the mysterious Rocky Moun- 
tiin spotted fever, another on * \cutf Anterior Polio- 
niyshtis,” and another on "Yellow Eever, Dengue 
F'ever, and Pnppnuci iMver" In the bame svin- 
posiuin, general attention was given to animal 
diseases, plant diseases, and expinmental diseases 
Ihe diseases of domestic animals considered were 
rabies and hog cholera 

Under the Section of Mechanical Science and 
Engineering, an iniportanl symposium was held on 
the subject of aernndutics, the papers for the most 
part being technical, but the list included an "Appre¬ 
ciation of Dr Octave C hanutc and His Work In 
Engineering and Aferonautics," an historical paper on 
the ‘Eirly Attempts to Navigate the Air," a sug¬ 
gested programme of aeronautical research at the 
colleges, and a paper on ' lechnirnl Education in 
AbronautiCb ” 

Many loint pr^rammes were held between the sec¬ 
tions and the afnlinted societies An important con¬ 
ference on botany teaching was hi Id by nil of the 
botanists present, and the question of the water huppiv 
of Minnesota was discussed bv the geologists Ques¬ 
tions of sewage pollution and the smoky atmosphere 
of western cities and many nthi r practical topics were 
discussed in the Section of Chemistry Section L 
(Education) joined with the American Psychological 
Association in discussing general questions relating to 
school children 

No actions of great importance were taken by the 
council aside from the rcMilution looking to the 
generalising and broadening of ihe sections and the 
restriction of purely technical programmes to the 
affiliated sodetW 

Two British subjects, and members of the British 
Association, were in attendance and were made 
honorary members for the meeting Thev were Dr 
Mane C Slopes, of the University, Manchester, and 
Prof A H R Buller, of the Universitv of ManitolMi 

The general committee designated Washington as 
the place for the next meeting, with recommendations 
that Cleveland and Toronto be chosen in the success 
sion Indicated for following meetings. 

The following officers were elected for the Wash¬ 
ington meeting*— 
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Charlet E« Beuey, University of Nebraska, 
LL^btr Nebraska 

^C€-^Hi*nU —A, MatbemaHcs and Astronomy, Edwin 
B Frost, Yerkei OHbservatory, Wllbams Bav, wiaconsin, 
B, Physics, Robert A MiUilun, University of Chicago, 
Chicago, lUlnoia, C, Chemistry, Frank K Cameron, U S 
Department of Agriculture, Washington, DC, D, 
Mechanical Science and Engineering, Charks S Howe, 
Case School of Applied Science, Cleveland, Ohio, K, 
Geology and Cicography, Bohumll Shimek, State Uni* 
verslty of Iowa, Iowa City, Iowa, F, Zoology, Henry F 
Nachtrieb, University of Minnesota, Minneapolis, Minne¬ 
sota, G, Botany, hredenck C Newcombe, university of 
Michigan, Ann Arbor, Michigan, H, Anthropology and 
Psychology, George T Ladd, Yale University, New 
Haven, Conn , 1, Social and Economic Sen nec (vacant), 
K, Physiology and Experimental Science, William 1 
Porter, Harvard Medical School, Boston, Mass , L, 
Education, Fdward L Thorndike, Columbia University, 
New Yoric, N Y 

Permanent Secfeiary —L O Howard, Smithsonian 

Institution, Washington, D C 
General Secretary —^John Zeleny, Universitv of Minne¬ 
sota, Minneapolis, Minnesota 
Secretary of the C ounctl — Theodore S Palmer, V S 
Dcjpartment of \grirulture, Washington, D C 

Secretarii.1 of the Secitont — A, Mathematics and Astro¬ 
nomy, George A Aliller, University of Illinois, Lirbinn, 
lllinoifl, B, Physics, Alfred D Cole, Ohio State Um- 
vtnnt), Columbus, Ohio, C, Chemistrx, Chirhs 11 
H<rty, University of Nonh Carolina, Chapel Hill, N ( , 
I), Mechanital Science and Engineering, George W 
Bissell, Michigan Agricultural C^lege Fast 1 ansing, 
Mich , E, Geology and (leograph), F P (lulliver, Nor¬ 
wich, Conn , I, Zoology, Maurice A Bigelow, (otumbla 
University, New York, NY, G, Botany, Henry C 
Cowles, University of Chicago, Chicago, Illinoi^i, H, 
Anthropology Lnd Psychology, George Grant MacCurdy, 
Yale University Museum, New Haven, Conn I, Social 
and Economic Science, Fred C Croxton, laao Girard 
Street, Washington, DC K, Physiology and Fxpen- 
mental Medicine, George T Kemp, S West a^th Street, 
Baltimore, Maryland, L, Education, Charles Kiborg 
Mnnn, Universify of Chicago, Chicago, lIlimiiH 

Freasurer — R S Woodward, Carnegie Institution, 

WoMhington, DC 


SCIENCE AND POTT ER\ ^ 

T he English Ceramic Society, founded about 
ten years ago, had Us orijgin in n be¬ 
lated attempt, made by a few enlightened manu¬ 
facturers, to introduce scientitic method into 
the conduct of one of our most important in¬ 
dustries Ihere is a proverbial connection be¬ 

tween the potter and his thumb, and m no uthtr 
leading manufacture in this country is the rule of 
thumb so dominant or so repressive as it is m that 
of pottery The ceramic art as practised in EngHnd 
IS for the most part empirical, and is therefore highly 
conservative, changes are few and pixigress is corre¬ 
spondingly slow At the same time, in certain 
respects, the industry has reached a high degree of 
mechanical perfection English china is a product 
sm genens, and its merits are widely recognised, even 
by those who decline to regard it ns h variety of 
porcelain In the manufacture of the highest quali¬ 
ties of earthenware no nation has hitherto surpassed 
us But signs are not wanting that our supremacy 
is challenge, and each succeeding detndc sees the 
struggle becoming more and more acute The In¬ 
dus^ is, in fact, between the upper and the nether 
millstones of conflicting tariff systems Industnal 
conditions in the Potteries arc, in some re<;pects. with¬ 
out paraltel in any other manufacturing district In 

I TrwnaetloM nf t*w TafflWi Cmmlc Socraty Vol I* Stwlon 
(SloliwiM-Trviit SoffsHliUra PubKibftd by tb* Sccniy, I^Nigton Huchi 
sod Harh*', Udn 
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no other staple trade of like magnitude Is to be found 
so numerous a class of small manufacturers—persona 
of little or no capital and employing few hands—aome 
of them no more than the members of their own 
families 'Diete are for thi most part ignorant of 
anything beyond the ordinary technique ot their art 
Even in the case of larger concerns, it was, until of 
late years, rare to meet with any evidence of practical 
recognition of the scientific principles underlying the 
industry Such u condition of things cannot possil] 4 y 
tend to development in the art itself, or to improve¬ 
ment in the welfare of the. workers engaged in It 

Ceramics is u branch of applied wemistry and 
physics, of chcmiuil engineering in its most com¬ 
prehensive sense That this fact is beginning to be 
slowly appreciated may, wc think, be inferred from 
the gradual increase in the number of the members 
of the English Ceriinic Soiietv The society started 
in 1900-1 with 29 meinliirs, in 1909-10 its numbo^ 
were 261, but of these, u imght to ^ said, a certain 
fraction are engaged in \merican and Continental fac¬ 
tories But, aftir ill, this growth in numerical 
strength is hardly commensurate with the value and 
importance of the socieU \ objects, or with the in¬ 
fluence it may be eKjieiteil to exircise upon the 
development of the in(lustr\ with which it is con¬ 
cerned In the Unitid Kingdom there are some 550 
potteries, of these J29 arc concentrated in the group 
of towns known as the North Staffordshire Potteries 
It is not unreasonabli to expect that in the case of an 
institution centrally situated and in close proximity to 
Burslem, Fenton, Hanley, I ongton, and Tunstall, 
there w^ould, after ten v< irs of existence, be a mem¬ 
bership equal at bust to the number of factories in 
the neighbourhood 1 hat such is not the case is onlv 
one more instance of the supineness and indifference 
pf our manufacturers, as a class, to the bearing of 
physical bcience, its methixls and its teaching, upon 
their industriis 

Of the general character of the twenty-two con¬ 
tributions to the stientific work of the society con¬ 
tained in this volume wc have nothing but commend 1- 
tion to offer ITiev ill bear directly on problems of 
practical interest to the potter l*hc pa^rs of Mr 
Fowler on the control of kiln and oven gases, of 
Messrs Cobb and King on the fluxing pow'er of the 
common oxides, the papers by Dr MeTlor on c\Under 
grinding, vitrification of clays, surface factors, soften¬ 
ing temperatures of lend silica gla/es, and the two 
excellent papers bv Mr Thomason, on the toxic possi¬ 
bilities of fritted leid gln/es and on white lead and 
plumbism are of permanent value as additions to cera¬ 
mic literature ITie latter pajicrs are of special in¬ 
terest at the moment in relation to the question of 
lead-poison mg in pottery manufacture Mr Thomason 
points out that the official returns from such factories 
as are working under the 5 per cent standard of 
solubility, as defined by the method prescribed bv Sir 
Edward Thorpe, and adopted in the Home Office 
special rules, show no rases of plumbism amongst 
workers in the prepared glazes, and that the informa¬ 
tion available from the Continent is to a simila;* effect 
It has been objected to this method that it bears no 
real analogy to what actually goes on in the human 
system Mr Thomason effectually meets this objec¬ 
tion After a careful experimental inquiry of which 
full details are given in the papers and in which, so 
far A9 possible, all the conditions known to occur in 
the animal body were separately and collectively 
studied, Mr TtioiTiason concludes that the solubility 
of n glaze in the stomach is properly gauged by the 
official method, and that the figures so obtained arc 
fair statements of its toxic possibilities 

These papen were evidently not verv pleasant hear- 
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tng to at least one member of the Ceramic Sodetyp ami 
were somewhat carpingly criticised ^ Mr Bernard 
MoorCp a representative of the manufacturers ea the 
late ^partmental Committee How Mr Thomason 
effectually disposed of Mr Moore in the course of the 
subsequent discussion, will be evident to any unpro- 
judic^ raider 

It is not to be expected that In such a journal as 
we are noticing there would be much reading pour 
rite But m the concluding paper, which tells of 
a visit paid by the society to a white-lead works, 
where the members seem to have been most hospit¬ 
ably entertained by the proprietors^ there is a very 
distinct flavour of comedy After the lundieon, one 
of the senior members of the party made an attempt 
to express the gratitude of the society to their quondam 
hosts Unfortunately the speaker had evidently been 
much perturbed by the si^t of a lavatory basin 
markea “leadless glaze," and this untoward circum¬ 
stance, combined with the influence of "a sumptuous 
table " from which the party “ had almost succe^ed in 
abolishing that ‘dangerous element,’ water," led him 
to make an ill-mannered and vituperative attack upon 
what he was pleased to call " a band of faddlsta who 
had little better with which to occupy their meddle¬ 
some minds " than to bring down upon the trade " a 
perfect plague of inspections, committees^ arbitrations, 
and commissions " But the orator took heart of 
grace He did not despair " so long as they had such 
friends as Afr Bernard Shaw on the Lead Commis¬ 
sion " Mr Shaw is as ubiquitous as King Charles’s 
head, but it is n little hard on him to confound him 
with Mr Bernard Moore, with whom he has little in 
common The sorry thing Is that the silly speech 
reflects the attitude of a not inconsiderable section 
of the manufacturers to what is a great and crying 
evil in their industry * 


AN IN^TlllTE OF HUMAN PAT AKONTOLOGY 

T he Prince of Monaco, as is well known, is a 
scientific man of high attainments, more 
especiall) in the sphere of oceanography His own 
resenrehes and those conducted under his auspices 
have been of first importance A short time ago an 
account was given in these columns of the beautiful 
and well-pquipped Museum of Occanographv which 
he erected at Monaco, and in last week’s Nathkf 
(p ^7 q) mention was made of the Oceanographical 
Institute founded and endowed in Pans bv the Pnnee 
As stated in another column, the institute was in¬ 
augurated on Mondaj, January 23, and it is hoped 
to give an account next week oT the opening 
In 1872 M fimile Riviere discovered the first Paleo¬ 
lithic skeletons of the Baouss^Roussi^ caves ("llie 
Red Caves") or Grimaldi caves^ as it was decided they 
should he called at the International Congress of 
Anthitmlogy and Prehistoric Archaeoio^ at Monaco 
in 1906 Later investigations revealed fresh remains, 
and the Prince himself in 1907 discovered the fourth 
grave, that of the two famous “ Negroids " The 
Prince took great interest in these important dis¬ 
coveries, and generously assisted in the work which 
was mainly conducted by the Canon de Villeneuve, 
Profs Boule, Verneau, and Cartailhac A great deal 
has been written on these finds in various journals, 
and the official reports have been published by the 
^Prince m two volumes, he has also established a 
Museum of Arcflleology at Monaco The Pnnee was 
•o much impressed bv the wonderful mural engrav¬ 
ings and frescoes of Palieollthic age which adorn so 
many caves central and sou^ France ^nd north 
Italy that he commissioned Dr Emile Cartnilhne and 
r\bbd H Brcuil to mnke a thorough InIVestigation of 
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them, ^hkh, with hit cuttomary uumlBeeflQi^ lifi 
publidicd fn a lertes of sunjptuDui m o n Offar M lKi of 
whkh the first " La Caveme d’Altwnitia iTwimanc ' 
ptha Santander (Etpagne)," hat recent^ appeaMd. In' 
the current number of VAn^rofolagiq (tome %pd », 
P 735)1 It it stated that the Prince hu decided to 
fottiKi in Pans an institute of human jMdtBontolq|y 
In a letter to the Minister of Instruction announoCg 
his decision he says that he has toome to feel ifaat 
greater prcminence should be ^ven to the stwfy of the 
m3rBtery which shrouds the onglh of mankind, and 
that a methodica] basts of orcbieologioal Investlgalion 
is retired " £t ie pensais que la phibeophle et la 
morale des sgcl^tes numaines seraient nvuns incer- 
talnes devant I’histoire des gdn^ratlons, dcrite avec 
leur propre poussi^e" Hai^ng seen tiiat oceano- 
grapby was nttinglv domiciled in Pans and Monaco, 
he gave some attention to the requirements of human 
palieontology 

The Prince goes on to state his intention of found¬ 
ing in Pans a centre for the pursuit of studies based 
on systematic excavation The site for the institution 
has been selected, and the staff and a financial board 
of management appointed The munificent founder 
adds that he has endow^ed the " Institut de Pal^ 
ontotogie humame" with the sum of 1,600,000 
francs, and proposes to make over his col¬ 
lections to it conditionally The Prince, desirous 
of securing the most favourable terms of existence for 
this foundation, begs the Government to recognise its 
value and approve its statutes A C H 


NOTES 

Ths death ol Sir Francl^i Gallon at Gravshott House, 
noar Haslemere, on January 17, marks another link broken 
with the greater leaders of ninetccnth-ccintury iclence Sir 
' Francis passed away quirtlv after only a few days’ illtiees. 
dear In mind, and able within a few hours of hU death 
to question his phpinnn humorously as to the statistics 
available for the reputed action of strychnine as a drug 
By hiB own desire his bod\ was interred at CIavend0n,4war 
Warwick, a peaceful country churchyard, close to tbn 
house which had once been the home of his mother 
(Violetta Dorwin), and still remains a spot with much of 
artistic Interest to those who value the family history of a 
noteworthy scientific stock The funeral to6k place an 
Saturday, January 21, the Master of Trinity College (repre¬ 
senting the University of Cambridge and the college) and 
the vicar of Clavendon taking the service Among the 
relatives and friends present were Miss E Biggs, Mr and 
Mrs E G Whder, Father Charles Galton, S J , Major 
Hubert Galton, Miss Violet Galton, Mrs MolUlet, Major 
Guy Lethbridge, Mr Geoffrey Butlor, Mr A F G Butl^, 
Charles Galton Darwin, Miss A Jones, and Prof K Pear¬ 
son The Royal Society was represented by Sir George 
Darwin and Mr William Bateson, the former also repre¬ 
senting the Royal Meteorological Society; Prof A. Dendy 
reprosented the University of London and Xing’s College, 
Major Leonard Darwin, the Royal Geographical Society, 
Dr Charles Chrec, the Kew Observatory, and Dr David 
' Heron, the Galton Fugenics Laboratorv We hope next 
week to publM some account of Sir Francis Galtoa’s life 
and wbrk 

Thb two principal candidates for the vacant seat IP the 
Paris Academy ol Sciences caused by the death of M . 
Gernei were Mme Cune and Prof E Branly At the 
meeting of the academy on Monday, January a^, Prof. 
Branly was elected to the vacancy by the narrow majority 
oT two votes In the first ballot he received 19 votM 
ogalnsc aS given to Mme. Curie, and In the setond 30 
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to htm, while Mme Cune received the 
. fiumbv a« before We congretuJete Mrae Cune 

^ lijfon 1^ eubetentUl mipport she secured, and trust that 
J»lo«,teng htr dalms to a seat In the academy will 
Tocelt#: their rlghtlul recognition The narrow margin by 
(SrUeh she tort election on Monday may, we suppose, be 
takui to mean that the academy is abrat equally divided 
as to the dUgibUity'Of women for membership, and that 
’ MnUk Curie may expect to be elected on a future occasion 
As eplentiftc work must ultimately be Judged by its merit, 
and not by the nationality or sex of its author, we believe 
that the opposition to the election of women Into scientiBc 
societies will soon be seen to be unjust and detnmental 
to the peogress of natural knowledge By no pedantic 
reasoning con the rejection of a candidate for member¬ 
ship of a scientific society be justified if the work done 
places the Gandldate In the leading position aniKMig other 
competitors Science knows no nationality, and should 
recognise no distinction of sex, colour, or creed among 
those who are contributing to Its advancement Believing 
that this It the oonclualon to which considcratioit of the 
question must Inevitab^^ lead, we have confidence that tho 
<kiora of all scientific societies will eventually be open to 
women on equal terms with men 


Tiip Inauguration of L'fnjititut Ocdanographiqui de 
Paris took place on Monday evening, January 2j, In the 
presence of the President of the Republic, \f FuIlidrcB, 
and a dutinguishod gathering, presided ovtr bv his Serene 
Highness the Prince of Monaco as president of the council 
of administration Among those present were Pnnn and 
Princess fieorge of Greece, Prince Louis of Monaco, 
Prince Roland Bonaparte, ex-PresIdcnt I^uliet, the 
niembors of the Government, Ambassadors and Ministers 
Plenipotentiary of the foreign Powers, and tht members 
of the Connell d'Administration and Comit^ de P«r- 
fectlonnement, including, among others. Dr Paul Reynard, 
director of the Institute, Dr Jules Richard, director of 
the museum at Monaco, Prof Chun, of l^ipzig, Prof 
Hcrgcsoll, of htrassburg, M Thoulet, of Nnnci , Sir John 
Murray, K C B , 1 * R S , Mr J V Buchanan, t R S , 
and Dr W S Bruce Short addresses were dehvired b\ 
the Prince of Monaco, M Maurice Faure, Minister of 
Public Instruction and Fine Arts, M Armand Ciauiier, 
president of, and in the name of, the Academy of Sciences, 
M Liard, vice-rector of, and in the name of, thi Uni¬ 
versity of Pans, and M Perrier, director of the Museum 
d'HUtoire naturelle M Henri Bourse, atde-dc-ca»i^ to 
the prince of Monaco, also showed iQtoC excellent l^iiUrn 
Illustrations and kinematograph views of the Prince’s 
oceanographical investigations on board the Pnneessr 
AUce After the formal proceedings, the aisemblfd com¬ 
pany proceeded to Inspect the institute, an account of 
which, with its aims and object, will appear in a !»uh- 
sequent Issue 

Sir Josbpb Ijuimor, F R S , Lucasian Professor of 
Mathematics at Cambridge and secretory of the RovjI 
Soaiety, has accepted the Invitation of a meeting of the 
Unlonlrt Party to become the Unionist candidate for the 
vaOaocy !n the Parliamentary representation of Cambridge 
University The prospect which this selection offers of 
Ihduding among the snembers of the House of Commons n 
ttion of distinguished eminenoe In the scientific world, is 
ospecUlly gratifying, In view of the necessity of keeping 
before the Government and the legislature the need for a 
gsttfrot adoption of the methods of science in the affairs of 
tfoe.Kmplto It is refreshing to find the value of sclqptific 
^progress given prominence in an election address Sir 
^Joseph refers in his address to the progress of scienlific 
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knowledge during the hist hstf-eentury, and to the ptot 
which Cambridge has played In promoting the advaneO* 
ment Of this newer learning He adds —'* But mod em 
scientific dfoeovery advances with accumulated force t 
better otfanlsaClon and knowledge. In order to trtce full 
advantage of <tlie resources that are available for thla 
country, is still one of our foremost problemi in the face 
of the competition of other nations, and our University 
Is destined for an even wider sphere of work and Influence 
than has fallen to us In the past It should be our aim 
to supply leaders of Industry who possess not only special 
attainments, but also that temperament of Mcientific inquiry 
which exalts Industnal pursuits and Is tho most potent 
influence for their progress ” 

Accordivo to a statement Issued to tho Prewi by Mr 
William Willett, the originator of the nu-callod Daylight 
Saving Bill, the Home Secretary, Mr Winston Churchill, 

cannot conceive of any argument now whUh would cause 
him to doubt the wisdom of passing the Da> light Bill into 
law ” Mr Churchill is therefore prepared to make a 
speech in favour of the BiU when It comes again before the 
House of Commons He considers thit as agntulturlsts 
form only about eight per cent of the population, their 
objerlions may be disregarded, " m order to bring within 
the reach of the other ninety per cent of the population the 
blessings of sunlight and fresh nir in their leisure hours ” 
Mr Churchill Is, in fact, prepared to support a measure 
which will convert Greenwirh tinu into German time at 
sUted intenals, not because he has taken competent 
opinion as to the consequences of such an Act, but because 
he thuiks a majority desires it In the building and 
engineering trades, and In tho Government’s own dock¬ 
yard^, the working hours are alrcudv adjusti»d to tho 
seosona, without Icglslativt interference, so that the sugges¬ 
tion that agriculturists are the on]\ piople who do not 
want the Bill la altogether misleading Thi daylight 
effects of the difference in latitude bi tween Taindon and 
Fdinburgh are apparently not to he lonsidpred in those 
dflvs of hasty and unnecessan kgislatlon Consideration 
of these effects would show at once that North Britain 
should bo excluded from the provisions of the Bill The 
promoters of the Bill refer to the advantages which would 
be obtained by altering the hours of work at differtiit 
seasons of the year according (o thohe of daylight But 

It does not seem to occur to them thit all the advantages 

could be secured in a much simpler way without the in- 
descnbable confusion and inconvenience which would bo 
cdused by frequent Interference with clock-time We 

believe that If tho measure which Mr Willett pcrsistentlv 

puts forward Is ever put upon the statute book, ii will 
make us the laughing-stock of*the civilised world Unable 
to change our customs, we are to deceive ourselves into 
doing so by moving the hands of clocks in months pre- 
senbed by Act of Porliamcnt Such meihodb may bo 
appropriate for lodging-house servants, but they are 
unworthy of the dignity of a great notion It is peculiarly 
unfortunate that a Cabinet Minlstir should permit his 
name to be used in connection with such a prt^xMal at the 
present time, seeing that a Bill to make Pans official time 
coincide with Greenwich time has been approved by the 
brench Chamber of Deputies, the Senate Committee and 
the Cabinet, and wilt in all probability become law We 
connot belteye, In the fape of such facts, that Parliament 
will entertain aoiiously the proposed penodic change of our 
tlme-rtandard which Mr Churchill is said to regard with 
favour 

Thb concluding priH (No m) of last vear's volume of 
the K»w BuiUtin contains Identifications of new Laurnrcco 
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by Mr J S Ganibte, new orchldi by Mr R A Rolfet 
and a new genus o/ Legumlnoes, LeptoderHs, by Mr 
S T Dunn The new genui U practicBlly a segregate 
from Derrls, which it resembles In fruit, and comprises 
fourteen specas, nil derived from tropical Africa An 
article by Mr \V J Bean provides a fourth set of garden 
notes on new trees and shrubs An Alpine variety of 
£rica arhorea is noted for its hardiness Chinese intro¬ 
ductions include Jrrr a striking trifoliate msple^ 

Berbrrts pam/o/ia, n distinct species, and i*arcococca 
rojci/olia, a euphorblaceous evergreen with habit recall¬ 
ing Butcher's broom Iwo illustrations depict tothergilla 
major, un American shrub highly decorative when in 
flower, and Ptstaaa ehmensis 

Tirs starting of the Australian Antarctic hxpi'dition 
seems now issured b^ the subsidies promised bv the 
Australian Assetlation for the Advancement of Science 
The expedition will be under the rommand of Dr Mawson, 
and It will (nhr the Antarctic field which now promises 
the most useful results Many attempts hn\e bt^n made 
to discnsllT the existence of Wllkox Land, and it is obvious 
that Wilkes reported land farther to the no-th than it 
exists, nevertheless, his narrative offers convincing 
evidence that his expedition met land in that part of the 
Antarctic region The Shucklcton expedition hat proved 
the extension of the land further west from Cape Ad nr 
than any other expedition, and Dr MuiVfeon propo<ses to 
follow this coast-line further to the west, which was one 
of thi unfulfilled parts of the programme of the Discovery 
rxpedition The German Antarctic Fxpedmon, under 
Prof von Drvgnlski, established the existence of con¬ 
tinental land south of Kerguelen No occcsslble part of 
Anterclicn offers suih promising results as that selected 
b) Dr M iwson The development of wireless telegraphy 
Ins alroach M tn the suggested] establishment of an 
Australian meteorological station on that part of the 
Antarctic const, and this observatory inav he hoped for 
ultimatelv 

Foreign newspapers Announce several losses that 
various scientific Institutions have just sustained b> the 
death of inc mbers on their respective staffs Foremost 
among these is M Gustave Leviau, bv whose death the 
Pant Observatorv lines its oldest official, who for more 
than half a centur} participated in its work and shared 
Its renown He had served under I-e Verrier, Delaunay, 
Muurhex, Tisscrand, ]^w>, and Baillaud, a long list 
recalling the various chongis in the direction of bctlvltv 
pursued at the nationul observatorv M Leve'iu, who 
renderwl important servicLs in various departments of 
celestial meihiinus. will be best remembered for his re¬ 
searches into rhi motion of the comet of D'Arrest, the 
pirrurbations of whiih he regularly calculated, end at 
ruch return prepared an ephemena 11c belonged to the 
school of Lc \errier, nnd his tables of Vesta and other 
rescan.his show the effect of hi* master's iiifluinLc Not¬ 
withstanding his mathematical work, he gave assiduous 
attention to the routine of the observaforj, taking part 
malnl> m the meridian observations The director of the 
Leipzig Obhervatorv anntwnces the death of F W 
Hermann T^pplg, who since 1867 has worked strenuously 
to forward interests of that institution The work of 
the deceased astronomer was mnlnlv confined to meridian 
observations time distrlbutton, end in the meteorological 
service pie death of M Roz^, astronomical lecturer at 
the F^ole VoI>terhniquL and professor of mathematics in 
ihe Ecole de physique et chlmle, *111 also announced 
Since 1859 he had been attached to the Ecole Poly- 
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technique, and for moro than forty years bad tak^ ^ait 
in the tutorial work 

The conference on sleeping sickness recently held at 
the Foreign Offlre was convened, Reuter's Agency learns, 
by the British Government as a result of representations'* 
made of the danger of the spread of sleeping alcknets In 
consequence of the construction of the Rhodesia-Katanga 
R<iilwa>, which runs from the north of Broken Hill to the 
Congo frontier and beyond Ihc delegates to the confer¬ 
ence were M Melot, representing the Belgian Government, 
Dr van Campenhout, of the Colonial Office in Brussels, 
Dr Sheffield Neave, reprcNenting the Rhodes!a-Katanga 
Rflilwav, Dr Aylmer May, representing the Chartered 
Company, Dr Bagshowe, of the Sleeping Sickness Bureau, 
find reprisentatlvos of the Britl4h Foreign and Colonial 
Officeii As the result of its dehberations, the conference 
concluded, with regard to the necessary precautions in 
the ense of new railwav extensions, that it is essential 
that the route of thcM lines should be Inspected for 
Glossina palpaltt, that maps of the fly areas be prepared, 
that railways should cross the fly belt at Che narrowest 
points and not follow them, that there shall be no station, 
buildings, or stopping-plaies in the G palpaUs area, and 
that luboun rs on the railways should be recruited under 
such condition is to avoid infection During the working 
of ruilwnvK, it is recommended that there shall be constant 
supfrvisKm and inspection, ihut passenger carriages, 
trucks, ftc , sh ill, so fur 'is possible, have openings covered 
with flv-proof gauze, and that as G palpalts probablv 
docs not exist south of the Congu-Zambezi watershed, the 
Rhodesio-K itung 1 Railway shall be worked in two 
sections witK the view of avoiding the possibility of cnrrv- 
ing the fly from one area to another 

Mr C B IIolman-Hunt, curator of the Selangor 
Museum, has been appomtixl assistant intomologist in the 
agricuUiirul department of the federated Malav States 

We learn from the Revue xcienfi/ique that Baron 
Reiimch hus. provided the Frankfort Physical Society with 
the funds neressar} to establish a seismologlcal observa¬ 
tory on the heldbcrg, in the 1 ounus range Dr F Llnke^ 
will be llu director of the observatory 

The Belgian Ro5nl Acadimv of Sciences, letters, and 
Arts has awarded to Dr L A Bauer the Charles Lagrange 
Prize for thi period 1005-8, of raoo francs, on account of 
his various researches in terrestrial magnetism Ihe 
academy has also awarded the decennial prize of 5000 
francs for resianheA in physics and chemistry to M Van 
dcr Mensbrugghe, for his work on the molecular physlca 
of liquids 

According to the Aewe scientifique, the Krupp Society 
has given Prof Fmil Wlechert, of Ihe University of 
Gdttlngin, iu,ooo marks to enable him to conduct experi¬ 
ments in ut^rodvnumlcs, and also 6ouo marks to Prof 
Leopold Ambronn, of the same university, for the con¬ 
struction of a new photographic apparatus 

The Geological Society of Tendon will this year award 
Its medals and funds as foUows —Wollaston medal, Prof 
Waldemar C Hrbgger, Murchison medal, Mr R H 
1 iddeman , Lyell medals, Dr F A Bather and Dr A W 
Rowf, Blgsby medal, Dr O Abel, W^oltaston fund, Prof. 
O r Jones, Murchison fund, Mr E S Cobbold, aodh 
the Lyell fund, Prof C G Culfis and Mr J P. 
Green 
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Ymi feoond annual Simple Life and Healthy Food Con¬ 
ference and Exhibition will be held In the Caxton Hall, 
Weetmlnater, on March >1-34 The objecta of the con¬ 
ference and exhibition are to tlmpUfy modern hfe, to 
introduce Into homes healthy food and hygienic drroru- 
Bona, to teach rational physical culture, and to inculcate 
a love of simple and beautiful architecture 

Announcjcmint is made of another gift of a,ooo,oooZ 
presented by Mr Carnegie to the Carnegie Institution nt 
Washington It is stated that Mr Carnegie's total gifts 

to that foundation amount to ^,000,000/, and his total 

benefactions to nearly 40,000,000/ The gift from him is 
also announced of a n^w telescope, with a loo-inch lens, 
for the observatory on Mount Wilson, California 

At a meeting of thr executive committee of the Hriti^h 
Science Guild, the question of the onnual dinner was con¬ 
sidered in connecllon with the visit of the Coloni'il 
Premrers for the Imperial Conference of the Colonial 
Premiers It was stated that tlie report on the 
synchrpnisation of cloiks had given rise to a very wide 
discussion by the newspapers and Press A rommillre 

was appointLd to dial with the question of thi prize essav 

upon the best way of larrvmg on the struggle for exist¬ 
ence and securing the survival of the fittest in n'ltional 
affairs 

Tub iinnouncement has been made of the disLover\ of 
the anclejit fossil Arrhceocyathus in material colli ttid In 
Antarctica by the Slmkltton expedition The idonlifie'i- 
lion was made some months ago by Dr Griffith Tax lor, 
who IS the author of n monograph on the Arch-co- 
cyathinpfe of South Australn,* und is a member of the 
present British Antnntic Expedition As Archscoi vnthiis 
was a murine animal, it, of course, docs not supply any 
evidence beiring on the presumed land connection between 
Australia and Antarctica The evidence for that hyjKH 
theius is based on the distribution of land nnimals in the 
southern hemisphere and on tectonic evidence 

According to a Reutir message from Son FrnnciBco, 
Mr Eugene Fly succeeded, on January ift, In an attempt 
to fly In a Curtis biplane from ^elfndgt Field, twelve 
miles south of San Frunnsco, and to land on tiu dix-k of 
the cruiser Pennsylvanm, l>ing twelve miles from thi 
coast ShortI> aftirwiirds he returned in his aeroplane to 
the starting point I he flight was miidi close to the 
water, and the neroplnm approached the cruiser's bows 
Mr Ely flew past the ship for a distance of about u 
hundred yards, and ihen circled back, rising slowlv, nnd 
finally settled llghth Ihe flight occupied sixteen minutes 
going and fifteen minutes returning 

At the Royal Colkge of Surgeons on February 1 Ur 
F W Edridge-Green will deliver the first of two lectures 
on “ Colour-Vision and Colour-blindness '* The setond 
lecture will bo given on February 3 Two lectures will 
be delivered by Prof W d'Este Emery on “ The Immunity 
of Reaction in Relation to Surgical Diagnosis " on 
February b and 8, and on February 10 Prof Benjamin 
Moore will give one lecture on new views on the chemical 
compoaltion and mode of formation of renal calculi, and 
the metabolism of calcium in gout Prof G Elliot Smith, 
F R S , Is to give three lectures on " The History of 
Mummification " on hebruory 13, 15, and 17 Fhe con- 
itfvator of tho college museum, Prof Arthur Keith, will 
defUver lectures on “ Fhe Anthropology of Ancient British 
Races ** on February so, as, 34, and March 1 and 3 

A CONTRACTOB emplo>nd by the Okehampton Rural 
DMHct Council for the repair of roads recently removed 
atoaea from on ancient monuenent, known as King's Oven 
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Attention having been directed to this action, the CuuiiylK 
while admitting that the contractor should not liavt 
removed the stones, sufQfested that the Duchy of Cornwall 
should bear the cost of restoring thr stones 1 he Secretary 
and Keeper of Records of the Duchy has informed the 
District Council that m future permission to take stone 
must be obtained before It is used for rond mending, and 
that the Duchy counts upon ihe support and assistance of 
the local authorities in the piotcrlion and preservation of 
ancient remains The District Council has, wc arc glad to 
know, decided to take steps to n place tho stones 

TiiK annual general meeting of the Ro\nl Mrtenrologlcar 
Society was held on Jinuarv iH After tht report of the 
council had been read, the president, Mr H Mt llish, said 
that tho completion of the third deendt sinie the society 
undertook the collection of climatological observations 
suggested that the inom^ nt was opportune for taking stock 
of the data which had hi t n collectt'd In the British Isles, 
and of the progress which his Imm n made in reducing 
and discussing them, he then fore devotid lus nddress to 
n consideration of thi present position of British 
climatology '1‘he following officers were elected for tho 
ensuing >ear — Pffsidetit Or H \ Dickson , vtce~ 
presidents, b Druce H Mcllish, R G K I^mpfert, 
Colonel H F Rawson, C B , treasurer, Dr C 1 lieodore 
Williams, secretaries, k C Bnxnrd, Cuinmandir \V F 
Cabornc, C B , fnreiRn secreiafy. Dr R II Scott, 
FRS 

1 MB Northern B'/ug for Jiiuinrv iq coninins i full re¬ 
port of n meeting hi Id b\ the Belfnst NolurnlihiH* Field 
Club to commemorntc the life-work of tht late Samuel 
Alexander Stewart The Rev C H Waddell Mr R 
Ilo^d* Praeger, and the president of the club, Mr R J 
Welch, dwelt on various aspects of Stewart's enrror Mr 
Wtddell and Mr Pruegir Inve iIho contributed svmpa- 
thetic notices, accompanied b) n bibliogr iph\ and a 
charmingly characteristic jiortrait, to th< Irish Naturalist 
for OctoW, 1910 Belfast is justly proud of having 
numbered Stewart among her citizens for more than 
seventy years It is one of the ironies of fati that his 
death, at the age of (ighty-four, was reused by a street 
imdent, but he had already retired from his post nt the 
mu«»eum of the Belfast Natural Historv Societv His 
career was outlined In Naturr for June 30, 1910, and the 
recent meeting shows that the Impression made b> the 
energy and temperament of the man will not bi lost 
among naturalists in Ireland Those who knew his 

welcoming smile, and who discussinl with him questions 
of botany or geology, felt that they win in the prow me 
of a mind as beautiful us the oprn-air studies to which he 
pointed out the way 

Procebdino upon the reports of three committees and 
a Royal Commission, Mr J C Medd presents in the 
Quarterly Kevtew (January) a rational criticism of 
ways and means with reference to the extension of forestry 
areas and Improved methods of cultivation in the British 
Isles As examples of small beginnings, allusion is made 
to the purchase of tho Inverllever estate in Argyllshire, of 
a forestry station at Avondale, and of estates at Aghrane, 
Oundnim, and other localities in Ireland In common 
with most criticx, Mr Medd comments upon the failure 
of the commission to consider a scheme of cooperation 
between the State and private owners, and instonces a 
number of advantages that would attend such an arrange¬ 
ment , m this connection he mentions approvingly the 
scheme of copartnership advocated by Lord Lovat With 
regard to difficulties ?n the wav of an extensive general 
scheme, It it pednted out that it would be unwise to die- 
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plflcc rcmunmtlve sheep fams and sporting -estates bf 
prospective forests of unknown value The author touches 
•on the need ior information with respect to cost of planta- 
tionfl, facilities for training woodmen, and the possibilities 
of turning nature-study classes In the country schools to 
practical advantage. Cognate to the subject of the article 
is the announcement, last week, of the formation of an 
English Forestry Association, with Lord Clinton as the 
first chairman, for the purpose of organising the market 
tor English timber, encouraging its use, and assisting in 
the establishment of Icxral wood industries in suitable 
■districts 

TtiK annual meeting of the Entomologicnl Society of 
I^Hon was held on Wednesday, January i8, when the 
officers and council for the forthcoming session, i9ii>.a, 
were elected Owing, however, to the death of Mr J W 
Tutt, the president-nommate, no sucressor to the outgoing 
president. Dr F A Dixev, F R S , was chosen, and a 
special general meeting will be held liter in the }ear for 
that purpose Meanwhile, the following feUows were 
elected to act as officers and members of the council — 
Treasurer, Mr A M Jones, lecrstariei, Conurandcr J J 
Walker and (In place of Mr H Rowland-Brown, who 
Teslgns after eleven years* service) the Re\ G Wheeler, 
Ubrartan Mr G C Champion, other memberf of the 
eouncily Mr R Adkin, Mr G 1 Bethune Baker, Prof 
r Hudson Bnarc, Dr M Burr, Dr F A Dixe}, F R S , 
Mr H St J Donlsthorpe, Mr J H Durrnnt, Prof 
Selwjn Image, Dr K Jordan, Mr A Sich, Mr J R 
le B Tomlin, and Mr H J Turner Ihe presidint, m 
the courw of his address, dealt with certain problems of 
general biology on which special light hud been thrown 
by enlomologicol study, notably the demonstration* that 
permanent races, differing from the parent stock, could 
be produced b> artificial interference with th» germ-plasm 
This had been surmised from early experiments of Wels- 
mann, followed by Stundfuss and Fischer, and hid now 
been plated beyond doubt by the careful work of lower 
in America, who had also shown that the new form might 
atand in Mendellan relation with the stock from which it 
sprang Other topics touched upon In the address were 
the p9>chophy8ical choracter of the material presented to 
the operation of natural selection, a point particularly 
<imphasised by Prof Mark Baldwin, and, in connection 
with this, the special interest attaching to the communities 
of the social Hyixienoptera, where the group rather than 
the Individual appeared as the unit of selection 

A FORU of treatment of wasting disease*! of young 
children hag been recently introduced bv M Quinton It 
oonsUti in the injection every second day of lo-^o c.c 
of pure fresh sea water, sufficiently dlluti^ with distilled 
water so that the mixture Is isotonit with human blood 
Considerable success U claimed for this treatment, and, 
according to the Afoming Pogi of January i6, M Quinton 
lately visited London in order to arrange for the establish¬ 
ment of a dispensary for the trial of his method 

With the Oecethber {1910} number, the Journal of 
Hygiene completes its tenth volume, and contains indexes 
of authors and of subjects to the ten volumes issued, in 
addition to several Important papers Messrs Glevuiy and 
Walpole fln^ that vulcanised rubber has the power of 
absorbing mercury binlodlde and mercuric chloride from 
weak solutions. In some c as es almost completely Dr 
Peters In fn elaborate paper discusses the natural history 
of epidenikt dlarrhcee, one of the mo-tt important con- 
,.lusions being that the milk supply plavg httle or no part 
in Its propagation, and that boiling the milk gives no 
protection 
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Acoordimo «o • note In the Ttmee teat ireoki 
infected rats are still being met with In Suffolk and ■wijf'J 
an extended area, and for tbe purpose of aiding the 
Government Board in this connection, the Lister Instltuln ' 
has deuiled two bacterlologiBtB for work in tbe district 

It would be well If the authorities followed Che eiamtde ^ 

of the United States Government in Its campaign against 
the ground squirrels in California os described by Surgeon 
McCoy In the December (1910) number of die Jonmdl of 
Hygiene (x , No 4, p 589) The squirrels are Infected 

with plague, and during 1909-10 150,000 of the rodents 

were examined The necessity for Invsstlgatkmi on a 
large scale It apparent when u Is stated that In one county 
more than 8000 squirrels were examined before any 
infection was discovered 

In voI xxlll , No 4, of Notes from the Leyden Museum 
Dr E D Van Oort describes, under the name of Aaura- 
pkasu tnoflorfhonyx, a new genus and species of game¬ 
bird, obtained with other new birds, during the expedition 
of Mr H A l^entz to soutb-westem New Guinea The 
genus name relates to the apparent absence of tall 
feathers It is not stated to what group the new bird Is 
related Dr Horst's description In this Issue of a new 
penpatus obtained during the same expedition has been 
noticed already in Nature 

From a stud) of the local myriopods of the group 
Dtplopoda (Chilognatha), Dr K W Verhoeff, In a paper 
contributi'd to the ylMiiindluiigeR der naturwUt Ges Im 
for the first half of J910, considers himself justified in 
dividing German) into three soological provinces, from 
north to south, which he culls north, central, and south 
German) Central Germany is furtJier split into two sub¬ 
provinces, from west to cast, which ore termed west 
central and east central Details of the distributional 
grounds on which these divisions are based will be found 
in the paper, but it mny be noted that the distribution 
of many groups of Dlplopoda corresponds very closely with 
that of particular geological formations 

AccoitoiNC to an article contributed by Messrs De 
Drorein de Bouville and Mercier to the Revue ginitale 
dee Seteneet for December 30, 1910, there has been a great 
recrudescence and expansion on the Continent during the 
past year of the salmon-disease known in France as 
furonculosis The disease, which attacks both salmon and 
trout, together with a few other fishes, such as pike and 
carp, has been known on the Continent for about a 
quarter of a century, and was carefully studied at Munich 
in 1888 and the two following years In June of last 
year the disease became more than usually prevalent, 
especially in Bavaria, where it nuide its appearance for 
the first time in 1909, and this recrudescence has given 
rise to much anxiety on the part of aU connected with 
fresh-water fisheries The disease, of which the symptom* 
are fully described in the article, Is caused by the beciUus 
known as Bacillus ralmomctda, but whether it was origin¬ 
ally imported from America, or whether It £e due to a 
pathogenetic development of a native organism, the 
authors leave an open question It Is noteworthy that 
raiobow-trout are partltularly susceptU^ to furoncutosbr 
which is fatal to a large percentage ^is being so, the 
authors recommend that the practloe of stocking European 
rivers with exotic salmoaoids, sriildi ace generally In'k 
low state of vitality, and therefore prone to take ^seMb^ 
should be discouraged On the other hand, efforts shoqlil 
be made to restock salmon and trout streanu wJth native 
stock, which is the most fitted to ada|t ItseU to k>ral 
ditions, and, further, that such fish should not be 
duced into rivers from which they have complet#^ 
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M the cauM* which have led to the extinction 
IWlaMy ftni ftrtiv« Whether the continental Bacillus 
ffPtUMa Ifl Identical with the British B salmonts pestU, 
iyt«rsOa, U not stated in the article. 

Tm annual volume for 1910 of the Bulletin of Afficel- 
toda aui htfarmation. Issued from the Royal Botanic 
daiMina, Rew, has now been published at the price of 
4f» Attention has been directed already m these 
fi p hwPB f to the papers in separate numbers of the Btdfetifi, 
it la sudlctent to say here that the volume contains 
Um jnmberSi four appendices, and a complete index 

A U8T of Siamese plants compiled by Dr C C 
Hddseus, and published in the Bcihefte sum Botantschen 
C^tralhtaft (vol xxvii , part il ), represcntA» nn the 
author polqU out, merely a contribution to the flora of 
Slam, Inasmuch ns some of the provinces are entirely un¬ 
explored. The author has received valuable help from 
many botanists In the identification of his fip<.Linicns, and 
has hirnishtd indications of the regions from which rath 
fpiciea was obtained Ihe list shows a prepondernnee of 
f^gumloose and C>t)eracea, 

Tiia latest part (vol Iv , No 4) of the Records of thi 
Botanical Survey of India is devoted to the notes con¬ 
tributed by Mr I K Rurkill with reference to a journe\ I 
into Nepal The author collected few novellMK—thrw* | 
species 0/ Impatieni and an Enocaulon—which Is evpllr- 
able, as be traversed nearly the some route at the same 
season of the year that Waltlch took eighty-seven >tnrs 
earlier The notes relate chiefly to detailed features <rf the 
vegetation and a comparison of the sdl, Shorea rohusta, 
forests and flora of tho hill tops In Nepal with those in 
Sikkim 

Ml Askin Nicholas, writing from 31 Queen Street, 
Melbourne, advances a curious explanation of Ciluciol 
periods of geology He suggests thut " the Glacial period 
corresponds with the period In which the moon lost il$ 
water To me it seems feasible that this would be 
annexed bv our planet by first forming a ring iround 
It, under which rmg would be a perpetual shaduiv of 
great width But Mr Nicholas’s suggestion would not 
explain either the geographical distribution of areas of 
heavy glaciation or the recurrence of such glaciations 
Mr Nichofas refers in the course of his letter to thf 
Glacial periods, and thus recognises that there have been 
more than one, and the last was geologically bo n cent 
that It would seem most Improbable that there should 
have been any important change in the condition of the 
moon since that date If the suggestion were valid, the 
moon should also have lost iU water once during pre- 
Cambrian, In Cambrian, and Carboniferous times Mr 
Nlcbofas will find a discussion of the supposed cauaen of 
glaciation In Chamberlin and Salisbury’s “Geolog>.” 
voL Hi , 1906, pp 4a4r-46 

La Sahsra for December 17, 1910, contains a photograph 
of tha " Spectre of the Brocken,” taken some time ago bv 
M Thk Moureaux on the terrace of the observatory of the 
Pic du Midi It shows in tbe centre of the corona the 
shadow of the operator holding up the photographic 
apparatus On the summit of the peak and to the west- 

K rd patches of cumulus cloud were scattered over the 
, and at times tho sun shone out brightly on the rising 
mlsti, The author of the note (M J Lolsel) states that, 
sp far as be knows, this Is the first time that the spectre 
has been photograi^ed He refers to M Lancaster's 
:«xpeMenn at Uccle at the time of a thick fog in’‘july, 
during which he saw Us ^sdow projected by a lamp 

NO. 3152, VOL, 85] 


burning In a room on the second fioor, and all his move-r 
ments reproduced M Lolset remarks that it would bw 
Interesting to observe whether the phenomenon would be 
repeated In any thick fog, or only under special conditions 

Wt have received a catal<^ue of phyxicnl appar itus and 
optical goods from Messrs R and J Beck, which con¬ 
tains a longer lUt of piirtB of optical apparatu*!, e g 
lenses and prisms of glass or quartz, than we have seen 
previously in any English catalogue It will prove of 
great' help to thosi who are constructing apparatus for 
special purposes The most noteworthy larger pieces of 
apparatus deBcnbed are a lens-ti sting bench with 'll! the 
fittings requisite for the rapid examimtion of spectacle 
lenses, and a large opliL bench for interference and difirnc- 
tion observations, which Mthsrs Bi'ck havi. made into st 
universal instrument by providing it with a spectroipeter 
to fit on to one of thi upright pillars, and with the lensea 
and polarising prisms nt cessary for the optical examination 
of crystals. 

A ropy of the " Instructions of the Metropolitan Gas 
Referees” for the vear iqii has re iched m These 
Instructions arc praclicull> identical with thoRC Ifisued last 
yiar, the only change being that tho 10 cubic feet of gas 
burnt for the determination of thi total sulphur Is allowed 
to be burnt at a »onn what faster rate—o 6a foot per hour 
Instead of 0-5 In the determination of the calonOc value- 
of the gasi the caloric used Is now special]) defined us 
'* the amount of heat which a ill raise the Umptraturo of 
n litre of water one degrer rentigride,” the lemptrature 
at which the water Is measured not being stated 

Messrs D Appurton anu Co will publish shortlv a 
ntw work of travel entitled ” The Big Game of Africa,” 
bv %!r R Tjader, who has studied very closely ihe 
characteristics of the big game which he has hunted, and 
paid attention to the scientific side of the subject 


OUR ASTROSOMICAL COLUMN 

Mrtiors in Frbruarv —Mr W F Denning writes — 
” hebniary It not a specially interesting one as ngarda 
meteors, but It has preHcnted many brilliant fireballB m 
past years, and indications of several showers of some¬ 
what Important and active character 
” Tho writer has never m^dc very extensive observa-* 
tions in this month, but from the data he has set ured 
and from tho paths of meteors observed b\ other persons 
he has long regarded a shower of Aun^lds as tho irlovt 
prominent and richest stream of the period Ihe ridiimt 
IS about at 7^ + 43°, and the time of visibility apparently 
i extendi from Febniarv 5 to 23, but this is uncertain The- 
meteors are slow and often bright 
” Observers would do useful work by watching the sky 
on clear February nights, when moonlight does not 
materially interfere They might secure useful t vldence 
as to tbe Aurigld shower, and would probably notice n 
few of the fireballa which commonly appear at this time 
of the year The most remarkable fireball of modirn 
times appeared on February 33, 1900 
” This year the moon will not Interfere in the e\i ning 
of February aa, and the paths of such meteors os iiv 
seen ^uld be carefully registered and other details, 
noted ” ® 

Nova Lacerta. —Observations of Nova LacertiB, made 
at Bergedorf on Januaiyr a, are reported by Dr Griff in 
No 44^ of the Astfonomtsche Nachrtchian Two sets of 
companeons with neighbouring B D stars gave, for the 
ma^itude of the nova, 64 , and Its rose colour is com¬ 
pared with that of Nova Pernei m May, rooi, being about 
5 5* on Schmidt'a scale of cok>ur Visual spectruni 
omrvatloQs gave C and F, probnblv, end hrightenings m 
the yellow and viqkt, strong absorptions jn the orange- 
and on the other sloe of F were also noted 


F were also noted 
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A NSW Vabiablb or NoVa (154 1910 Piscium) —What 
may prove to be another nova la am) reported in No. 4^5 
of ihe AMtroHomitche Sachrichten by Herr E Ernst The 
discovery was madci whilst comparing some minor-planet 
photographs of the region near 43 Piacium, on a plate 
eapoaed on September 13, IQ07, and the Image appears to 
be that of a tenth-magnitude star, In the position 
• Boh a7 3m . a»+9* 30' (18550) 

Eighteen other plates, taken during the pernid October. 
1B94. to October, 1910, fail to show any Image In this 
position, but one taken on the same evening shows the 
image to be undoubtedly stellar 
Maso-ratios or thr Components op KrOoer 60 and 
Castor —In No 5, vol xxxil , of the Astrophysical 
Journalt Dr H N Russell discusses the mass-rntlos in 
the multiple systems Krliger 60 and Castor 

In the case of the former svstem, Prof Barnnrd has 
perinted out that the motion of the principal component 
A is distinctly curved with respect to the distant optical 
companion C, thus Indicating that the faint component 
B has a muss comp^able with that of \ from Prof 
Barnard's measurej Dr Russell Has caUiilated the relative 
masses He finds that the mass of B is slightlv greater 
than that of A, although the magnitude of A ih 9 7, whilst 
that of B la if>o, the ratio of the masses is i 14 >4 

In the case of Castor, Dr Russell finds tnat In all 
probobillt) the “ dark ** companions In each thr two 
spectroscopic binones are much less massive than their 
primaries, the ratio heing greater than for any other 
system >et Investigated The mass of the whole svstem 
IS &5±io that or the sun, whilst, iF it is the saint in 
each pair, the mass-ratio (primary/sorondorvl is about 
6*5 In each case, the parallax of Castor Is concluded to 
be approximately o-o8*±o*o3* 

DouniE Stars —lick Observatory Bulletin No 188 con¬ 
tains a list of lou new double stars discovered and 
measured by Dr R G Altki n with the 36-inch refroctor 
This 18 the seventiCf^nth list published bv the same observer, 
and Includes Nos 3201 to 3300 , the sixteenth list appear! 
In No 1H4 of the Bulletins 

Dr Aitken makes some Interesting remorks concerning 
the colours of the components In some 5000 close double- 
star systems he has examined with the large telescope 
Generally he finds that coses of striking contrast ore 
comparntivcly rare, ond he suggests that this may bt due 
to the fact that the apparent brightness of even faint stars 
In the field of 3&Jnch telescopes U considerable, con¬ 
sequently thr subjective phenomena recently discussed by 
Dr Louis Bell are not so effective as in smaller instru¬ 
ments Even In the case of A 3350, where the colour of 
the primary is a striking orange-red, the faint companion 
can only be described as a dull greyish-white, not blue 
In most cases both components appear to be white, 
although the fainter one is perhaps more bluish than the 
primary 

No 4464 of the Atironomitche Nachnehten contains a 
long list cA measures, made bv Prof Burnham with the 
40-lnch refractor at the Yerkes Observatory, of stars 
^ected from the General Catalogue for remeasurement 
because some uncertalntv or sus^deton of change existed 
Appended to the measures are many Interesting notes con¬ 
cerning proper motions, existence of planetair and other 
faint nebuUo In the same region, or apparent discrepancies 
The United Statib Naval Obbbrvatort ^1 he report 
of the superintendent of the Washington Observatory for 
the year ending June 30, 1910, contains, in addition to 
the usual articles, several notes of special Interest 
The observatory has decided to do what it can In the 
observation of fundamental stars in connection with the 
International Chart, but for the present cannot undertake 
more than the observation of the historic fundamental 
Stan A number of Instnunenti no longer In actual use 
have been collected Into one of the domes as a museum 
Gbservatlqoiv of Hallo’s comet were made from 
{fovember, 1909, to June, 1910, but during the time the 
comet was nearest the earth visitors to the observatory 
were so nutperout that the a6-lnch and la-inch equatoriab 
had to be ^Iten up to their use, three 5-Inch equatoriak 
were also mounted at the Capitol, ^d two assistants 
deputed to attend them 
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Star Colours -*ln No 4t vol xzxll, of, the dMbk 'i 
physical JbunuU Mr Innes has a note on Mr faeU’s yigff ^ 
regarding the physiological factor In the detcrmlnolj^ if 
the colours of stars in multiple systems 
Mr Innes points out that modem observers do not 
record the fantastic colours recorded by earlier observers* 
but sugMts that they should record colours on the modest 
** ChoMler " scale He also cites a celestial example, oon- 
firmatoiT of Mr Bell's laboratory results, where the near 
approach of Mars^then 4 or 5 on Chandler's scale—gave 
tne yellow binary y Vlrglnis a decidedly bluish appearance* 
Mr Innes aleo gives exan^les, however, showing that in 
some cases the subjective effect apparently does not operate* 
whilst in others an objective difference almost certainly 
exists 


T//E IMPERIAI DEPARTMENT OF AGRI¬ 
CULTURE IN IHh WEiil INDIES > 

TN recent years the productions of tropical countrie* 
^ have formed an appreciable proportion of the raw 
material for the inanufaLturing Industries on which th* 
prosperity of this country depends It Is admitted tha* 
the British am m possession of some of the nchest por¬ 
tions of the tropics, nnd therefore their development is a 
matter of griat inipf rial inicrest Our responsibilities 
can hardly bo realisi^, but if our commercial supremacy 
depends upon the control of the tropiC'^, we cannot relieve 
ourselves of responalbillrv either in the interest of our 
possessions or in our own inunsts 

It Is proposed here to confine attention more particu¬ 
larly to tl e West Indian lolonies, consisting of a group 
of islands geni rally known as the British West Indies, 
Bahamas, and Bermuda, together with the two consider¬ 
able colonies on tne mainland, viz British Honduras and 
British Guiana By tin ir situation in the western tropics 
and their entire dependence on agriculture, these 
possessions form n natural group having a common 
Intirest m the development of the products of the soil 
The West Indies, in the larger sense suggested above, 
cover an area of 109,836 square miles, or a little lew 
than the British Ules flic population is estimated at 
3.300,000 Ihe \aluo of th( total trade is about 
33,000,000/ Of their imports of manufactured and other 
goods, they take 40 per rent from the United Kingdom 
An increase in the total trade from 15,647,816/ In 1903 
to 31,439,301/ In lonq encouraging It is anticipated 
that the twentieth centurv will witness the regeneration 
of the West Indies ” nnd a return to some of their former 
prosperity Already this is becoming true Lord Crewe, 
the late Secretary of State for the Ck>loniea, was In a 
position to announce In February lost ** that no West 
Indian colony wa« now in want of grants-ln-aid ** 
Further, all the colonies have comparatively large sums 
In reserve to meet any ordinary emergency that mav 
arme 

Briefly stated, the circumstances that have combined to 
bring about the new prosperity in the West Indies are as 
follows —(i) the revival of confidence in the sugar Indus¬ 
try as the result of the abolition of bounties, ana improved 
trade relations with Cunnda (3) the Increase In the pro¬ 
duction of cacao In Trinidad, Grenada, and Jamaica, 
fa) the development of the American fruit trade In 
famalca, (a) the introduction of the Sea Island cotton 
Into St Vincent, Baibados, and the Leeward Islands, 
(5) the extension of the cultivation of limes In Dominica 
and rice In British Guiana 

The Imperial Department of Agriculture In the West 
Indies was created on the recommendation of a Royal 
Commisskm consisting of Sir Henry Noman (chairman), 
Sir Edward Grey, and Sir David Barbour^ In 1897, when 
the commisfllon visited the West Indlei, many of the 
colonies were In a deoressed condition and a source of 
anxiety to the Imperial Government and to those directly 
Interested In them The commission was charged, in ffte 
first place, to Inquire into the condition and orospecti ^ 
the sugar-growing colonies and *• suggest such me a swres 
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•m would OM>W best calculated to reatore and maintain 
of those ootonki and their inhabitants ” A 
furtpar subject of Inquiry was ** Whether^ in the event 
of the production of sugar being discontinued or consider¬ 
ably d^niniahed, what other Industries could replace it, 
and be carried on profitably and supply employment for 
the labouring population " 

The commissioners recorded as their opinion that the 
depression In the sugar Industry was due ** to the com 
petitloo of other sugar-producing countries, and in specinl 
degree to the competitim of b^t-sugar produced under a 
aystem of bounties " They submitted that * the best 
immediate remedy would be the abandonment of the 
bounty system " In the meanwhile they recommended 
certain special remedies, such as an improved steam com- 
oiunicatiM with outside markets and between the different 
Islands, and the organisation oT a scientific depurtmint to 
assist the sugar industry and encourage, where conditionh 
were favourable, minor agricultural Industnes. together 
with a Mneral Improvement In the system of cultivation 
of the principal crops 

Bloat of the recommendations were sooner or later 
adopted by the Impinat Government, including the crt^atlon 
of an Jmortal Department of Agriculture For ih« latter, 
on the motion of Mr Chamberlain, funds were voted by 
Parliament on August a, 1898 The overage amount that 
has been expended up to iqoS has been at the rate of 
17,400! per annum Of this amount, some 5000! repre¬ 
sented the cost of the head office the remainder wns 
applied In grents-in-ald of botanical and expf rimi nt 
■tationst agricultural schools, and other educational 
services In the individual colonies 

The duties entrusted to the department were of a varied 
and far-reaching rhararter Among them, the general 
improvement of the sugar Industry and the encourige- 
ment of a system of subsidiary industries In lornhties 
where sugar could not be grown, or where the conditions 
were more favourable for the production of cacao, coffii, 
bananas, oranges, limes, cotton, rubber, coroanuts, simiI- 
hemp, rice, nutmegs pineapples, and other crops In 
addition, It was proposed that It should devote ittmtion 
to the Improvement of (he breed and condition of tattle, 
horses, and small stock, and to the extension of bee¬ 
keeping Ffforts were also made to bring the mass of 
the people Into sympathy with agricuUurt. and tniined 
to ^regard the successful treatment of crops as the basis 
upon which to build, not only their own welfare, but the 
general prosperity of the colonies With this viiw, a 
prominent position wis given to teaching the prinriplis of 
elementary science and agriculture, both in the prlmirv 
and secondary schools Associated with this polu\ was 
the Increased attention devoted to object-lessons, the 
encouragement of growing specimen plants in pois nnd 
boxes, and the establishment of st^hool gardens Arbor 
days for the public planting of ornamental and other tnrs 
were also organised ind assisted by the department 

The sugar investigations were mainly dimdfd to 
raising Improved virletles of canes capable of wlthsinnd- 
ing diseases that had rendered the continued culthation of 
Che Bourbon cane Impossible and obtain a larger >ield of 
sugar per acre Voluable experiments have also been 
carried on over considerable areas in testing the relative 
value of pen and artificial manures and in ascertaining, 
by a continuous senes of tnsis under skilled supervision, 
?n what quantities and at what stages of growth of the 
anes such manures could be applied to the best advantage 
In addition, intestigations have been earned on in the 
chemical selection of the sugar-srane, In the treatment of 
cane tops with germicides, and as to the effect of planting 
at different distances and of improved tillage operations 

A further Improvement In the sugar Industry has been 
the establishment of central factories at Antigua, Jamaica, 
and also at St Kitts In the case of the factory at 
Antigua, It was recently stated that out of fiooo tons 
of crystals shipped from the factory, 9500 tons represented 
the gain due to improved methods of crushing the canes 
apd manufacturing the sugar," that Is, the pr^uction of 
*uggr from a certain quantitv of canes was Increased bv 
fha factory, as compared with the system hitherto use, 

jfO pv cent 

>Tm annual production of sugar In the West Indies is 
oho^ 140,000 tons, of the value of 3,000,000! In recent 
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years an increasing amount of sugar and molassas haa 
been shipped at preferential rates to the Dominion of 
Canada In 1897 Canada took only 11,000 tons of sugar; 
in 1909 It took 133,000 tons, or about ho per cent of tbo 
total production of the West Indies 

ihe result of the policy pursued during the last twelve 
years Is shown In the fact that, while ihc total exports of 
produce and manufactures of the West Indian colonies 
have Increased from 5,635000! to 7,195,360!, the exports 
of the products of the sugar-cane (sugar, rum, and 

molasses) have declined from 3,34j,(xx>! to 3,037,660/. 
On the other hand, the exports of other commodities, such 
as cacao, fruit, cotton, logwood oxtroct, tobacco and 

cigars, rice, coconuts, and rubber, have increased from 
1,383,000! to 4i 157,700! The recent Royal Commission 
entirely concurs with the commission of 1897 as to the 
danger of dependence on a single Industry, and they 

strong!) support a continuance of the efforts that have 
been made with such signal surress to develop other 
industries suitable to the toll and climate 

Several striking instances of the value of scientific 
mvistigutlon for practical purposes have been placed on 
record both as regards sugar, cacao, cotton, and other 
industnes The cultivation of Sea IsMnd cotton was 

introduced in 1903 Since that time 15,000,000 lb of 
cotton lint have bcLn exported, of the value of 8oo,uOo/ 
It IS admitted that If fine Sea Island cotton hod not been 
obtained from the West Indies, several cotton mills in 
I ancashlrc would have berii compelled to work short 
time The total number of valuable eiunomic plants dis¬ 
tributed from the botanic nnd experiment Htotioni have 
roue he'd x, 375 ii 5 ii sufficient to Lstablish about 10,000 acres 
in permanent crops 

Agricultural education has been extended dunng the last 
ten years, with the result that the West Indies are 
now fully provided with the means for extending agn- 
cultural knowledge amongst all dosses of the com¬ 
munity Agricultural training schools nnd farm schools 
have been provided for bov« of the agricultural 
claivies, and the teaching of scientific agriculture has been 
making steady progress in the secondary schools and 
colleges The department has also Mrved a useful pur¬ 
pose as 0 leading school of tropical agriculture It la 
acknowledged that there is no other organisation in any 
part of the tropics where such diversified work lx cameo 
on over so large an area and under such varying con¬ 
ditions of soil and rlimote Hence it is possible to afford 
a sound scientific and pmcticol troining to students m 
the cultivation of crops guid'd to nenrh all tropicil con¬ 
ditions A gratifying proof of the value of the work of 
the Imperial Department of Agncultiire has been the 
formation of similar departments with well-equipped 
laboratories and expenmenl siatlons in other parts of the 
tropics, also in supphing trained officers to take charge 
of these departments 

1 he valuable services rendered to our tropical colonies 
bv the Royal Gardens at Kew for more than half s 
century are deserving of special mention The successful 
Introduction of cinchona Into Indin and Cevlon, nnd more 
recently of the rubber trees, which have made it possible 
to eRtablish the important rubber Industrie s now exist¬ 
ing in India, Cevlon, and the Federated M du) States, are 
not the least of the achievements of Kew 

In a memorandum by Txird Islington, attached to the 
report of the Canada and West Indian Ro\nl Commission, 
the following reference Is made to the work of the Imperial 
Department of Agriculture — 

" I Was deeply Impressed bv the vxiue of the work done 
by the Imperial Department of \griculture and bv the 
givatneu of the possibilities which siill lay before It the 
revival of the cotton industry, and consequent restoration 
of comparative prosperity to some of the small islands 
experiments with the sugar-cane, Ihe discovery and 
deatructlon of insect pests—these were in themselves great 
achievements In q»y opinion, however, an even more 
valuable work has b^ done in diminishing the prejudlcea 
of agriculturists and inducing them to tr\ new method* 
and In Inculcating the value of science and cooperation 
The most successful fruit of the Report of the Com¬ 
mission of ifiqy hM been the work of the Imperial Depart¬ 
ment of AgHrahure, which has bevond doubt saved the 
Home Gorernment from appeals which could not wholly 
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be rejected, and would have coat more than the total out- 
Ja> on the Department " 

in reuponee to the strong recommendations of the Royal 
^mraliiloni the Imperial Government has recently agreed 
in principle to the continued maintenance of the central 
office of the department for a further period of ten years 
from April i This will enable the department under Dr« 
^atts (the present Commissioner) to continue to coordinate 
the work of scientific agriculture in tlw West Indies, to 
carry on research, and afford still further assistance In 
<leveloping the resources of the colonies 


THE PANAMA CANAL IN 1910' 

E canal now being constructed by the American 
Go\crnmcnt In continuation of the work commenced 
^ de Lesseps Is 50^ miles long from dero water in the 
Caribbean to deep water m the Pacific Of this distance 
34 miles is high-level with 8 miles sea-levLl ut each end, 
-OS shown on the arcompanying profile 1 he water for 
lockage is supplied by blocking the lower valley of the 
Chagres River at Gutun with an earthen dam 7000 feet 
^ng, 115 feet high, and about aooo feet broad This 
ronslstii of two heaps of broken rock enclosing the 
hydraulic fill, 1 e silt pumped In wet and allowed to 
strain This packs tightly under the pressure of the atmo¬ 
sphere, and secures the impermeability of the dam The 
heavy rock fills secure its stability against the laternl 
Vireisure of the feet of water which will be behind the 


is overlaid, with diaintegrated rode and lb 

average thickness of 15 to so feet, and the. rock p 
places has open joints or seams, either vertical or s|inpl<l|| 
towards the cut Freouentlv the first sign of a hmdiltfll 
IS the bulging up or nunuung of the haaoh rook ut thi 
bottom of the cut, which sometimea riaes ao febt 
Simultaneously a crack appears on the ton above,, wl^ 
is followed by foundering of the soil and day, and vety 
often of the rock Obviously, so long as hui^fkg of iIm 
bottom occurs, it would be futile to let In vateTf aa th| 
canal might be at any moment so reduced hi depth aa ta 
be unnavigable It is proposed to deal with tiw 
by flattening the afopes until gravitational equlltbrlum u 
achieved, on the principle already referred to hi the caac 
of the Gatun dam 

The author points out the existence of a graritattve 
wave in landslides, and recommends the application of tlM 
principles and terminologv of surface waves to their study. 

In spite of the difficuft> of the landslides, the opening 
of the canal may be exp^tnd on the pr om ised date, vli 
January 1, 1915 

APPLIED GEOLOGY IN THE UNITED 
STATES » 

Hh eight bulletins referred to below cover a wide 
range of applied geology, and contain many valuable 
additions to academic gcolopr Thus the memoir by 
Messrs Hillebrand and Thaller is a most Important con 




Profile of Paaana Cuul 


-dam Hie height now utlainpd by the dam is 70 feet 
'I'he undf riving ground i« somewhat soft, but it has not 
been squeeieed up owing to the way tin. lond has been 
spread Ihe sldts of rht dnm, In fact, hold down the 
ground Ko that the weight of the central portion cannot 
^squeeze it up 

The elaborate investigations of the engineers on the spot 
have shown that thi foundations are impervious, the 
<^arller offinal reports to the contrary having been based 
upon a misinterpretation of the borings Xhe urra of the 
lake which will bo maintained betwee.fi this dam and 
that at Pedro Miguel will be 164 square milo), or twice 
the size of the Logo Mogglore 

The dimensions of the locks are length, 1000 feet, 
'breadth, no fret The minimum depths in canal and 
locks will be 41 feet The minimum bottom width in 

the 8 miles of the Culebra cut, 300 feet The rest of the 

canal will ha\e a bottom width of from 500 to 1000 feet 
The profile shows the greatest original elevation of the 
ground to be 3 u feet, but this U on the central line On 
the eastern nde at tbs same place the escarpment began 
■at 534 feet The bottom will be at 40 feet above mean 
sea-levcl, so that the cutting here will be nearly soo feet 
■deep liie deptl^ of water in this portion of the canal will 

be 45 feet, the surface being therefore 85 feet above mean 

sA-level 

The principal difficulty In oonstructlon Is caused by 
landslides, blight about by the action of rain, of which 
^ Inches falld^n the year at Culebra^ The basolt took 

1 Ahiinct of sjg apg^r eaJ bsfeiv lbs Royal Soebtyof Arts 00 Dsosabsrs 
oy Dr Vaiiidwa Cosofali, 
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tributlon to knowledge of the minerals containing mercury 
It gives the result of a thorough research on klelnlte, 
montrovditc, terlingualco, and eglestonite The two lost 
are proved to be ox) chlorides, and montrovditc to be an 
oxide of mercury, confirming the conclusions of Prof 
Moses, the founder of these species Klelnlte was named 
In 1^5 bv Prof Sachs, who described It as an oxy- 
chlonde of mercury, but the day after his paper was 

^ P C Sebnder Mlncnl Dspotlts of tbs Cwbst Rsasc, Blsdt Moufl- 
tsbii, sod Orud Waib Cliff’s, Mobsvs CottMy, Artaoes. U S. GsoL 

SP*. iWssHhiWo, m.) 

E. f Bonliard sod C Butts 1 iraa Or^ rusts, and Pin ns of ibs Blnn 
Inghaa Dhtrict, Akhsmo, with chspcsn oa tbs Onsh of flu Ores, by 
Edwla C &kel U S. OsoL Sumy, Ball 400. Pp. sos+^swUpUtso, 
+iofln rWuhJngtOQ, iqio.) 

W T HlUtbfsBd and W T Schallw Tbe Msrcsry MbMah Mm 
TerUoigA Tint. U S. OsoL Snrvoy, fiulL 405. ^ tys+d idsUt+44 

H Emmonji' ^^tlsceniialuanos of terns Mleisc Caap t In RDio, 
Lsadar, sad Buiska Ceastish Nsvads. U 8. Oeet fianrsy, Boll 40!. 

of tbs OMtnl Kasbokwim Vallsy and tbs JUby Or^ and GoU HU 
Pbcaiw U B. OeoL Sarny, BolL 410. Pp (WasbdiisiOD, 

a IUbbomImm— tt Ow— Dyriw of CJtoto. 
■fth*N om o« Brw* la Ctaikil Aaah^«r C)r|iWi t* Omm* 
SMl(«r UB. OmI Sana,. BaU 4ty Fp. ^Ir |lbM47]«i: 

Nmmaammm MfaifaiiJMstricsa k wibsldtOssatty 
N^a. U S-OaoL Survey, BttU.4HTp* 75+1 Pl^'Hils- (W^ 

^"fbtVe&tisD ef Pablle Coil Lofldw 0 H Ashby f Tbe VahMiT Goal 
C Aa Pithsf I Depth and Mbfamaa 'niChnt sf Bsdirss T^IndriSK. 
Factors ta Valostloa U sTOteL S t to y , BslL lep ^ 7 ^ 
ipiO 
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ilk Httlebrand aimouDq^ th»t the mineral 

ipiPCitoy-iaipflniuiM comtxuiodt it !■ a mJatura of 
OTwanliign chloride with Mune sulphate or 
be Sem mtereetlog photo^anhs Illustrate the 
heterdg ei wto of the mineral, Kleinlte is hexagonal 
ria spfnmetvy, bat basal seotlons are only singly refracting 
when heMed above 130^1 after cooling very slowly, in 
procoes ol jwwOf again b^xme biaxial 

Threa of thess bulletins (Nos 397. 4081 and 414) state 
^ rewlte of Inspections of western mineral fields where 
tnU^lng was once more active than it Is now Mr P C 
Schrader describes the ore deposits of Mohave County, in 
oo i l h wes ter n Arlaona The countrv consists of a plateau 
of pre-Caodirlan gnelKscs covered in places by Calnozoic 
vokanle roeks, and flanked by Palsuoxoic sediments m the 
valley of the Colorado River The climate It warm, and 
with a 54 neh rainfall and high evaporation there Is litlle 
surface water, and the rocks are oxidised to the depth of 
usually from 300 to ooo feet The mines are numerous, 
but they aw all hampered by the difficulties of access and 
high costs, and so none have been worked very deeply The 
oukrops were removed thirty years The mines belong 
to two main types, one represented Tn the Cerbat Range, 
occurring m the pw-Cambrlan rocks, and the other, at in 
the Blade Bfountain, found In the Cainosolc volcanic forma¬ 
tion Ihe ores in the latter are found only in asscKlatlon 
with chlorltic andesites Xhe field shows many points of 
Interest, and the reHults will be watched with Interest as 
the mines go deeper The plans suggest that some of the 
ore shoots have been formed from ascending solutions 
The evidence available is insufficient to throw much light 
on general problems, but Mr Schrader’s report will be 
Indispensable in the future development of the field 
Mr W H Emmons’s reLoiinaisimnce on some mining 
camps in Nevada also deals with small scattered mines or 
which most of the direct evidence has been lost Some 
of them were worked fifty years e^, and mining was most 
active during the silver Imm of the ’eighties The mines, 
unlike those In Mohave County, yield a large variety of 
minerals The area consists of Palscosolc sediments rang¬ 
ing from the Cambrian to the Carboniferous, which have 
been Invaded by Cretaceous granodiorltes, and covered in 
places by Miocane rhyoiltes, andesites, and basalts One 
series of mines consists of replacements In what the 
autiior calls tbe marbleised limestone ’* m-ound the 
Cretaceous mrfodlorltes, and a second senes occurs with 
the CalnocoTc eniptives, but onl> in association with the 
andesites, the basalts are always barren, and the rhvohtes 
ore only productive when near andesite The chief melols 
In both snrles of mines are gold and silver The gold is 
relative^ more abundant in the older lodes, where it is 
associated with I'oppcr and lead The mines onh occur 
where the rocks have been leached by hot water, ond thus 
prospoctors recognise promising positions by the colour of 
the weathered rocks 

Mr F L. Ransome has examined Humboldt County, 
Nevada, of which the map prepared by the historic Survey 
of the fortieth Parallel Is still the best Mining began in 
the district about i860 on ores of antimonlal silver with 
■tibnhe and cinnabar In Copperwood Canyon small 
veins of nkliel and cobalt ores occur In an alterra andesite 
boslda a dlorlte, probably of Cretaceous sge Mr Ran¬ 
some sheave his characteristic Insight in the clamlflcation 
of the ore bodies ancT in such Illuminating diagrammatic 
sections, os that of the Sheba mine fp 4a) 

Tha gypoum dMoalts of California are described in a 
short merMlr by Mr F L, Heu The gypsum it mined 
for UM as plaster and; a fertiliser Some of it occurs in 
*'gmih»,'* a material contafplng grams of gypsum too 
•msfl ta be readily dlsoernlble to the eye It is there an 
e Wor eo ceirt pcoduct, due to the evaporation of water, 
tihldi baa percolated through underlying gypsiferous beds 
Sooio OMMslve deposits formed by the evaporation of 
ohaUsnr Mss and by vecrpftatfon 2n shallow sea water are 
idw of local commerdal value The veins of gypsum, in- 
etudbig both salenitr and satintpar, have no intrinsic value, 
but m werhsd as the cheapest method of holding mineral 
JsOMO ov- huiti which may ileM dL Sufficient work is 
deiie m the gypsum to noJntiln the lease without the 
SSMOi^ «f berlAg for eUr and thus dodging the law by 
mM ttdfieral to maintain an unfair claim to another 
ifif yahiitlim of coa> Iwnls la a problaai which has long 
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taxed the Ingenuity of experts on mining law In BuUStiflu 
434 Mr. Fluier contributes to the dlscusnon a sumaiary 
of the depth and minimum thickness of coal seams worked, 
in varimis countries The deepest coal mining rerorded la 
from 3937 feet, m Belgium, the deepest In ^itain Is at 
3483 mt, in Rams Mine, Pendelton, and depths of more 
than 3000 feet have been readied in trance and Germany.^ 
Forty years ago a British Coal CommiMslon recognised, 
that mining would reach a depth of 4000 feet, but sued 
18 the wealth in fuel of the United States that coal bekyw 
3000 feet Is stUl disregarded in valuation The United. 
States, moreover, has not yet been driven to work such 
thin coals as are wrought in England and Belgium The 
thinnest English seams worked at pretH,nt independently 
are a cannel coal of 8 Inches and ordinary coal 10 inches 
thick Scams 12 Inches thick are worked In Belgium nod' 
Scotland, where beds of lest than a feet thick are worked 
extensively 

The red Iron ores in the Silurian rocks of Alabama^ 
described in Bulleun 400, are spcond tn importance in the 
United States only to thovc of the Lake Superior distriil. 
1 hey are low-grade ores, but being near fluxes and fuel are 
cheaply work^ Ihe Clinton ores have generally been 
regarded as a rtsldual deposit due to concentration of iron 
oxide by solution of a ferruginous limestone Ihtt view 
has been based upon the belief, due to Porter and 1 C. 
Russell, that the ironstones pass below into normal lime¬ 
stone This view has been accepted by many lator^ 
economic geologists, but is rejected by Eckcl, as the ore- 
ifl already being mined far from the outcrop, and hat been 
found in New lork in bores ten to fifteen miles from the 
outcrop, and nearly 1000 feet below the surface The ore 
la often oolitic and contains many manne fossils which 
have been altered into Iron oxide, but that this change 
happened during the deposition of the rock is indicated 
by several facts Ihus many of the oolitic grains contain 
a nucleus of quaru grains surrounded by concentric la}era 
of iron ore, which is covered by carbonate of lime A 
fuller account and figures of the microscopic structure of 
the ores would have been useful As the oolitic grains 
havft been cemented by iron oxide, some replacement 
appears to have taken place after the formation of the 
bed Mr KeJeeJ, however, prodocra wrJghty evidence m 
support of hii view that the ore is mainly of contemporary 
origin, thmigh recent work shows that other American 
geologists rejrot this explanation, and regard the estimates 
bosed on it as exaggerated 

The brown ores of Alabama are admitted bv Mr Ecket 
to be epigenetic, they are interbedded with Cxmbro- 
Ordovlclan, Cretaceous, and Calnotolc rocks, but are alt 
of CoinoEolc formation 

Mr Maddren’s report on some Yukon placer deposits 
shows that the gold has been derived from lodes FormetT 
^ the IntruslonB of acid rocks in Mesozoic or Ijower 
Cainosolc timet The gold Is usually coarse, but its con¬ 
centration has been slow, because the cold acts as a 
cementing agent, and the erosion of the frozen ground Is 
very slow The report gives some intepesting information 
as to the relative extent of Glacial and post-Glaclaf 
denudatloir In some Alaskan valleys 

J W n 


ON THE ISENSIBILITY OF THE E\E TO 
VARIATIONS OF WAVE-J^NGTH IN THE 
YELLOW REGION OF THE SPECTRUM > 
BDRIDGE-GREEN * has Introduced a method of 
classifying colour-vision by determining the number 
of separate parts or divisions In the spectrum within each 
of which tha observer can perceive no colour dlflerence 
Movahk sepeens are provkM In the focal plane of the 
■pectrooeoplc telescope, by which the part admitted to the 
eye Is VmlUd mtd the limits measured in terms of wave- 
iMgth B(^lnnlng at the extreme visible red, more and 
more of tlw apectnim Is admitted until a change of colour 
(not merely of brightness) Is just perceptible This gives- 
the firsC fllvhrion The aecood division starts from the 
place jiitt determined, and is limited in the direction of 
t Ahs tt sat of a pspw nsd befare the Royal fioeWryen Doeombwl, 291^ 
^ooifea., bueziL, p. 458, and sarlhr writhes. 
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ihorter wave-length by the Mme condition In thii way 
the whole spectrum >» divided into a number of contlguoui 
divisions, or patches, which Dr Oreen terms mono¬ 
chromatic 

jested With this Instrument a normal Individual will, 
as u rule, name six distinct colours (viz red, orange, 
yellow, gn^n, blue, violet), and will mark out by means 
of the shutters about i8 monochromatic patches 
Ottasionally we come across Individuals with a greater 
power of differentiating hues, to whom, as to >^wton, 
there Is a distinct colour between the blue and violet, 
which Newton called Indl^ Such Individuals will mark 
out a greater number of monochromulic patches, from 
aa up to 39 The limited number of monochromatic 
patihes which ran be marked out in this wn> is 
at Rrst surprising when we consider how insensibly 
one part of the spectrum seems to shade Into the next 
when the whole of the spectrum is looked at The number 
and pOHition of the patches present, however, great 
uniformtt> from one case to another ” 

Being curious io know Into what class my own vision 
would full on this svstem, I was glad to be tested by 
Dr trreen lust July Ihe number of palches proved to be 
17, a little *\wrt of what Dr Green lays down \n the 
passage af)o\4? quoted os normal The limits of tht actual 
patchi^ were ait follows — 


78o--635i-^a4 —613—603—595—576—s 6 o— 541 — 

Sa (—509—500-^891—477—462—443—420 
Ihus in the region of the D lines a patch inrtuding 
WBVi^lengths bi^tween 595 and 486 did not manifest a 
difference of colour The Interval between the D lines on 
the abo\e sriU being o-6o, it appears thot my niono- 
chroniatii patih " was 15 times this interval 

While it IS undoubtedly true that in this wav of work¬ 
ing no colour-difference was perceptible as the e)o travelled 
backwards and forwards over thi patch, my experience 
with colour discs and other colour-mixing arrangements 
made me feel certain that under more favournbk condi¬ 
tions I could discriminate much smaller diffe^renccs of 
wave-kngth Spfcial experiments have since proved Jthst 
T can, In fact, disinmlnate bv colour between points in 
' the spectrum so close together ns the two D lines 

In order to compare two colours with advantage it is 
necessar) that each should extend with uniformity over a 
considerable angular area, and that the two areas should 
be in close luxtapositlon The requirements of the case 
are sufficientK me*t by a colour-box (after Maxwell) such 
At I described nearly thirty years ago ‘ In this form of 
apparatus a second slit, placed at the fonis, allows a 
narrow width of the spectrum to pass, but msteid of 
regarding the transmitt^^ portion with an cve-piece, the 
eve IB brought close to the slit nnd focussed upon the 
prism, which thus appears uniform]v lighted with such 
rnvs as the scixMid silt allows to pass The light thus 
presented is, of course, not absolutely homogeneous, It 
includes a n\fxture of neighbouring spectrum mva, the 
degree of pun tv augmenting as the slits are narrowed 
With the aid of n refracting prism of small angle (set 
perpendicularly to the dispersing prisms) the field of view 
is divided inlo two parts, which corresoond to any desired 
colours according to the situation of the two primary 
slits For the present purpose these primary slits lie 
nearlv in one straight line, Inasmuch ns the two spectrum 
colours to be compored are close together 

In making the observations on sensitiveness, one 
primary slit as well as the eye-slit, remains fixed, the 
position being chosen bo as to provide vcllow light from 

the neighbourhood of D The second silt can be moved 

AS a whole while retaining its width 

The procedure Is quite simple If the colours seen are 
Atrongj) contrasted, the movable silt Is displaced until the 
difference is moderate Marks may then be given O, 

denoting that the difference Is uncertain , R,, that it is 

}utt distinct In the direction of making the second patch 
the redder, Ge, that It is just distinct In the opposite 
direction ^mlUrly, R,, G,, denote differences In the 
fwo directions which are more than distinct, and so on 
After each observation worth recording, the position of the 
movable measured. 

1 RATVra, |U\ xsr, pfk 44rda, '^Sekoda: Pspen,’ voL L,p. 543 
8 m sIw Natuib, Auivt tl, iota 
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In this manner, as the result of Sets of Dbe6r«8t|ikgilt 
made on several days, It was found that a mcvenicnF^ 
the second silt through 0*15 mm was suffident to ca^ 
the variable colour from being distinctly redder than tm 
standard to distinctly greener We may conclude 4 hat 
eve is capable of a^eclatlng without fall a difference 
situation represented by mm 

It remains to Interpret the result In terms of wa\‘e- 
lenmhs By allowing light to enter at the eye-sUt. vt 
rather at a narrower slit superposed upon it, a spectrum 
Is formed at the other end (he scale of which has to be 
determined It appeared that the distance frora D to B 
was 7 mm Ihe difference of wave-length between these 
lines is ba 3 The perceptible difference Is 1/100 of this, 
corresponding nearl) enough to the difference between the 
D lines I think 1 am safe m sadng that 1 could dls- 
tinguish the colours of the two D Imes If favourably 
presented to the eye 

This degree of sensitivcneM, though not higher than I 
had expected is a little difficult to reconcile with the 
monochromatic appearance of a portion of the spectrum 
fifteen times wider I suppose that the gradual character 
of the transition is an obstacle to the recognition of differ¬ 
ences The question of angular magnitude may also enter 
No doubt a very small apparent magnitude would be un¬ 
favourable It Is possible that In Dr Green's apparatus 
an eye-pioce of higher powtr, wHh a corresponding 
augmentation in the intrinsic bnlllancy of the source of 
light, would allow of an Increase in the number of dis¬ 
tinguishable patches Ihe experiment would be worth a 
trial 

It will be seen that thi. existence of ** monochromatic 
patches " m the spoctrum is fnr from meaning that the 
eye I9 intupabic of making chromatic distinctions within 
their range I do not infer from this that the results of 
the method arc without significance Undoubtedly it U 
possible by means of it to rlissify colour-vision, and such 
a classification cannot be without interest, even If we foil 
as yet to understind exactly what it means 


THE PROGRESSIVE DISCLOSURE OF THE 
ENTIRE ATMOSPHERE OF THE SUN » 

T E soldi auquel est consacr^e teiie conference eat un 
^ magnifiquo sujet d'Etudes Tous les hommes lantent 
plus ou moins rlalrciocnt que les destine terrestres lont 
Ii4es dtroitement A cellos du soloil, ct qu’ll est ndccssaire de 
reconnoitre so nature intimc, son rayonnement total, ses 
variations, en un mot son artlon prdciso et compute sur 
notro globe Noire d^pendnnee vis-k^ii du solell est 
absolue, et rdeemment, die n dtd rdsumde d'une manidre 
simple par un homme politique fran^ais, mamtenant 
ministre dcs ffnanres, nuquil je demandals un crddlt spdcial 
pour robservatoire de Meudon que le dirlge, et pour les 
recherrhes solalres II refusait d'abord, en uMguant 
I’acroisMcnent ronlinu de>i ddpen^s publiques Puls, comme 
j'insistais, il s’dena " Vous avei raison, le lolell est fwfre 
tvmNre 4 tous It est impossible que nous ne fasslons pas 
qudque chose ’* Cost ainsi que I'observatolre de Meudon 
a pu Jolndre 4 son budget ordinaire une s(nnme auppld- 
meotaire, certes pou dlevde, mais qui est arrlvde au moment 
opportun, et nous a beauenup ald^ dans les rechertbes que 
je vous prdsenlc uujourd'hu] 

L’dtude moderne du soleil exige cn effet des Installations 
roOteuses des appareils compliquds ct un personnel spdclal 
apte auwl blen aux observations ohyslquci qu'aux observa¬ 
tions Bstronomiques Or Ir solril lUit pour tout le mondc 
et mdrlt toutes les moUsons et, & priori, 11 sciilble naturel 
que tous les hommes de la plandte apportent leur concours 
aux rccherchcs solaires Pnrtant de cette Idde, J'al propoad, 
It y a quelqups anndes, 4 la Sorldtd astronomlque do PMoe 
une taxe tpdolale et gdndrale pour le dblell-^ d'allleurs 
trda mJnlfne Si chaque fran^is, ai-)e remarqud, doonait 
par an un sou, un simple sou pour le solell, 14 loitima 
totale scralt encore dkwde. die permettralt d^assurer 
I'enreglstrement contlnu du soleil et u sea varlatfofu, 0 ^ 
encore rdallsd, et done une connalssance j>h|s ^ 
de t'astre Moil les taxes nouvelles soni t 
nombreuaet, ct celld-14, blen que tr4s fatble et 

1 DIsoDaiMddlv-ffwfsttbelUiTsllnattatlOBefGveatBritaiaaa f*ri 
JoM toi 1SS0, by Dr R Dtflanfrvs, Msabre ds floldwt. 
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t 6carUe D*aUtouri, It faut bien Ic dire, 
actuel. le dt^dln aurtout, t'occupent peu 
SiPrtefiPf Ht I« regardant moln« que lliomnie primitlf et 
^ n'ont nl montre nl almanarh La rdaliiatlon 

ffa dHM Mm eit rdtervde pour la cJre future, et pour un 
aoclat plue parfalt que V nAtre 
La racoura au gouvernement, A la collectlvltd, ett utie 
AiaMtuda fran^ame Tl vaut mieux comnric en Angleterrc, 
faire appel 1^ I’lnltlatlve prlvde, A I'lnltiatlvo d’hommen 
Aeiairdt et gdndreux Cent ainsi qu'a M fondAe la Roval 
Institution, qui a vu dclorc tant de belles ddeouvertes ct 
tant de savants lllustres Ce bel exemple dolt Atrt proposd 
k tmJS, ct pn salt qu'il a dtd largement sulvi en AmAriquc 
oti les plus'grands obscrvatoircs, et surtout ceux consaci^s 
au aoleil, sonc dus A de simples parhcuHcri 

En fait, dans Ics cinauonte dernlAres anndes, grfire A dc 
grandes ddeouvertes, grdee k I'appul des gouvernements et 
OM Mdednes, IVtude du solefi a pris un ddveloppement 
considdrabic I^s astronomes ont pu lui donner p^u A peu 
une organisation sdrleuse et permnnente et mdme Tdtendrc 
k I'atmoophdre entidre de I'astre, jusqu'alors inaccessible 
La ddcouverte prlnclpale sur Ic solell est la variation 
pdiiodique dc ses toches noires, variations que subissi nt 
aussi les facutes bnllnntcs do la surface et TatmosphAre 
entidre trds dtendue soteil entler a une grande oscilla¬ 
tion gdndralc, et, fult plus cuneux encore, cette oscillation 
a'dtera A la terre cr, tout au molns, A ses dldments 
fnandt!()ues 

l/extenslon du ph^nomdne solalre A la terre a une Im¬ 
portance capltalo , elle Impllque presque ndccasairement une 
action spdciale, nouvelle, exerr^ par le sobil sur notre 
globe die est la cause premldro de la grande fa\eur 
nrtuello des retherches solulres Aprds la ddcouverte de 
Sabine at Lamont sur I'anord de nos variations magnd- 
(Iquofl avec le soleil, 1u science anglalse a accordd la plus 
grande attention aux taches du soleil, et la premthe tile 
A organlsd IV^rcglstrement photographique des taches it 
des dldments magndtiqucs sur plusleurs points du globe et 
la concentration de tous ces documents dans un mdme 


Observatolrc aul hs rrlMo nvee precision I^s tr'i\nux 
d'Ellis et de Moundi r sur la question sent bicn connus et it 
convient nussi dc rappiUr ceux dc I^kver ct dc Shuster, 
qui oiit rreonnu rdeemment dans les varlotions des laches 
des pdnodeH plus orrandcs et plus petltcs que la pdriode 
prlnclpale de ii anndcs 

L'action exerede par le solell sur In terre est nttribude 
gdndralement nux taches, mais elle peut avoir son origine 
dans ratmosphdre solalre qui a les mdmes variations, d*ou 
fa ndeegsitd d’dtudler et de relever avec soin cette atmo- 
aphdre Or, depuis prdi de ao am ]e me suis attarhd A la 
icconnalssnncc de Titmnsphdrc entidre du soleil, et jt vous 
prdsente au]ounrhul Irs rdmiltats les plus rdcinis, qui ont 
mis au Jour les couches supdrieures de cette alniosphdrc 
jusqu'ici Incxplordcs 


Atmosphhe da ^cUpses —an hard iolaifc exUntur 

L'atmosphdre du soleil s'est montrde A I’homme pour la 
premidre fols dans les drlipsei totales, au bord soluire 
eztdneur File forme alors I'onneau lumineux qui sc 
ddtache sur le fond du ciel devenu noir, en entournnt le 
ditquo lunairo, dgalement noir Elle comprend deux parties 
clistinctes, A partir de la lune et du bord solaire la 
chromotphire mince et brlllante, de couleur rose, de laquelle 
•c ddta^nt les prodmlnences dgalement roses, et la 
touroHfu, plus pAle mals trds dtci^e Dans ce quj va 
tuiyre, il sera question surtout de la chromosphdre et des 
prodmlnenccs 

En temps ordinaire I'anneau lumineux des dclipses est 
Oachd pqr IMIlumlnatlon beaucoup plus vIve dc notre del 
L'dmn qui le masque est lumineux, pour I'dcarter, 
.l^tronofTie anglais Sir Nonnan Lockyer, a m le premier, 
en lldde dc mcourir au spectre, en admettant, ce qui 

itolt pr^Dle, que l'atmosphdre solaire fOt giuouse C'dtalt 
MM tide de qui depuis a fait son chemfn 

L'dcUpse de 1868 montre cn effet que les prodminences 
rosas sont constitudes en grande parHe par I'hydrogdne 
focondescent qui dmet les radiations ddlA reconnues dans 
ta laboratoire sous I'Influence do rdtlDcelle dlectrique, et cn 
partigttUer une rale rouge Intense appelde H. Ft. aprds 
Janpsen ai^x Index, Lockyw en Angleterre, avec 
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1g spectroscope et la rule rouge, retrouvent les prodmlnenoes 
et fa chromosphdre des dcllpses Cr rdfultat a exdtd un 
enthouslasme fdgitinie, car la mdthode, A la folt simple et 
fdconde, est emplojdo depuis 40 ans A la reconnaiasanre 
Journalldre dc la chromosphdre, des positions rt des formeH 
des prodminences Cette dtude ist mdme plus captlvante 
quo cellci des taches car les prodmmenres ont les fol'mex 
les plus varldes et les changemenU les plus rapides EIIch 
apparaissent A toutes les latitudes, rt solvent aussi la 
p^lode unddeennate des tai hes, la durde du maximum 
dtant, 11 est vrai, plus tongue 

L'dtudc spectralp du bord solalre poursulvie en temps 
ordinaire, ou mieux pendant les dclipseH fait aussi ron- 
naftro la composition chimique de la enromosphdre, ct aussi 
la hauteur minime de chaque vapeur, estimde par la 
longueur de la raic correspondnnte dons le spectre 

D'uAe manidre gdndrnle, Irs viipturs A fnible polds 
atomlque et les gax Idgirs s*dld\fnt li plus hnut, tel est lo 
cas de I'hvdrogdne et de I'hdlium I a rate la plus haute 
dans ces deux gaz est la rate rouge Ha de I'hydrogdne, 1 ^ 
autres raies dc I'hvdrogdne nvnnt des hauteurs ct des dclats 
qui diminuent du rouge A 1 'ultraviolet 

Mals Iph plus hautes de toutis sont les rates vlotettcs H 
et K, trds brlllantes, qui sont Onuses pnr les compost du 
calcium Comme le poids iitomiquo et U dcnsltd de In 
vnpeur de ralrium sont nhlivemint dlev^es le fait paralt 
Hssez dtrangc, il osl expllqiid simple mint, il'nprds les ^ddes 
de Txickyer par une dissociation du cnliium dans Ic soldi 
et rdtlnci lie de nos laboratoiris I es rues H rt K, A tous 
^gards exceptionneltes, sont trds bnllantes nu bord solnin , 
et assurent ois^nu nt la photogrnphu des pro^mlnences avec 
If s nUques ordmaires 

D'autre part, les vapeurs lourdf s qui sont de beaucoup 
les plus nombreusiH s'dldvent peu dans ratmosphArc, ct ne 
sont aisdment visibles que dans les dclipsiB Flics formi nt 
In couche basse de la chromosphdre, relativcment fort 
bnllantp, appel^ couehe rcjtversanie 

ChromoMphhe projefdc tur le dixque couche tnoyenne 

’feU sont les rdsultats prlncipaux de la mdthode 1 ockyer- 
Janssen 11 s sont asMurtment remnrqunbUs, mals, A cer¬ 
tains dgardx incomplels Ils ne s'appliqucnt qu'A la partle 
dc la chromosphdre extdrieiire au trard solaire, et mdme 
nux vapeum Idgdres, et dlevdes dc ce bord La partie 
inti^ricure au bord, ou projetde sur le disque, en projection 
40 fois plus dtenduu, lui dchappe Or cette lacunc a dtd 
combloe de i8q 3 A 1804 pnr une mdthodc ahsolument 
gdndrale, qui ddcdic toutes les vapeurs, lourdes ou Idgdres, 
et leurs couches suceexsives dans la dcmle sphdre entidre 
tournde vers la terre 

Au bord solaire, les rales des vapeurs se ddtachent 
brillantca sur le spi'ctrc continu dc notre cicl, mais, sur te 
disque, ces raies sont noires comme on salt, rt le 
spectre continu qui Icur sert de fond est celul du soli II 
lui-mdme et est beaucoup plus incense A priori la difflcuUd 
paralt beaucoup plus grande 

Or tea rales H et K du calcium prdsentent une exception 
A cette rdgic, et le fait n dtd annoned simultandtnent en 
fdvrier i8qa par Hale et Deslandres Cos rales noires sont 
trds larges et mdme les plus larges du spectre solalre 
mals, aux points de la surface 06 est unc /acwle, dies sont 
rcnverxdex, autrement dit dies offrent en Icur centre une 
rale brlllante qui mdme est double et sc ddtnrhe sur la 
large rale noire auss! blen que In rnie des prodminonces an 
bord extdrJeur fV'oir In Fig i, qui montre la raie K et set 
compoaontex Kit, Kir, K3, KtR, K,h ) 

I-a rdiultat a dtd obtenu par Hale avec un spectrohdllo- 
graphx, appardl nouveau, asset complexe qui isole une 
radiation avec une tcfonde fente, et, par le mouvement de 
cette fente lumineusc, fournlt une Image monochromatiqnc 
de ]*astne Do mon cdtd, j'al emplovd le simple spectro*- 
graphn ordinaire et des sections sucecssives, mats en 
prmnisant I'emptol du xpectrohdllogrnphe 
Copendant lex deux obswateurs dtalent on ddsaccord xur 
un point capital Hale plaqalt les vapeurs alnsi ddceldes 
dans la faculc mdme, xous la surface, ]e les placais au 
contraire au-doaxus dans IMtmwqihAre mdme Or lo xpec- 
trographe ordinaire, qui t^unlt tous lex dldmentx de la 
qumon, permet ^ la rdsoudre, il ext, A co point de vue, 
xupdrfeur au xpectrobdilographe 
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La rale double K| at bnllante non sculement nir lea 
laculea mail lur toui lea autrea points du diaque ob elle 
fbt 11 eat vrai plus faibla el plus difl^ile b difttinguer De 
plus au bord la mie bnllante double Kj au bord intdrieur 
eat toujours nttte en ce point et cat prolong^ k 1 est^eur 
par une raie brillanta double idenUque ^oir la big a 
ci^ontre figure vhdmatiqtie qui montro oien 1 aspect de 
la raic double K. au bord du aoleil ct auasi bur une tache ) 
Comme la raV K, extdneurc au bord reprdsente par 
definition la chroniOh|^ire la roncluuon evt la auivante 
/ fma^e d> la rate A, awe U tpartrohiltagraphL rtpf^senie 
la chromosphere enUPre de i asire profeUt, jur le dstgae 
D aillfurs lea imageb du calcium foitea 4 Pans cn 1804 
et qui «iont ks premifrea images compIMea montrent dcs 



I 


mcaiiv la oonatituHoo apdciale de cettt rale 
calcifun Le chatnp nouveau offert k 1 
a annopte oomme eatrtmeme n t dteadu 

Recherehes uUdneures Grartd SpeeHMUaff^fdlE 
dun type novpeku 

Le programme de recherches Indkpid an 1894, ait dond 
extrfimement voate 11 a dtd oppliqud an portla dm te 
anndes auivantes et lea progrba ont dcd rdela d nea trfia 
raises 

En 1903 Hale et Ellermann 4 robserrataira YprfMpi 
reprennent IVtude dea nues noires avec on gp e c t y i Mte 
graphe plus dispersif ct la poursulvent 4 pardr ib >906 w 
Mont Wilson avec des appareils encore plus puusMte Ih 
ont oDtenu de magmfiques bnagea ct 
toute une sdrie de faits nouveaux Avec 

_ lea rates de la couche lenvertantBi In 

r^ultati soot 4 peu prba tes mimes que 
teux de 1894 maia les raies da 
^bne et tout rdeemment la rate H. oat 
montrd dei phdnombnes nouveaux trie 
curieux dont il sera question avec dItalU 
un pou plus loin 

Ciptndant la dii^ieraion emplOgrde par 
euN tst seukment moyenne a ils ont 
isuk un nombre de raies bien ptus grand 
qi en 1894 ila n*ont pas isole lea rases 
fin ct mime dans cnaque caSt Ils 


Fio 1 ^onrbe dM lotaofhCi da apaotn lolaira k 1 ampUesawm da la laria nut nolra K 
reprSaantS par daa tnuti avac hachuni laa poattooa daa fentoa dta 

plagea faiutarcs bnllantts plus li ^(.s qui i 11 a de la Leur imaj 
aurrace et auasi les partita brillant s plus pits appekes ct de pi a 
maintenant floccuU qui sont pr^sentts auBsi bun aut p 61 eB Je me * 
qu 4 la ligntour — ai vdnfid la pr^bente des fiotculi au\ auivrc jui 

pdlea dans 1 s ann^s de minimum et pendant 11 p^riode nettement 

unddcennalc tout nti^re Drvtnu d 

La rail brill«nt reste doubU au bord oxtt^r cur jusqu 4 pu dirtgrr 

4' ou c d are t t mme la chromosphere au bird est haute d aum pa 

de 10' on peut dire que cettp imif^e 

reprise Ut la rhromobphire mojenm — 

Ln rdbum^ si lo premier ap^trx hdl o ^ 

grophe ayant donnd dea rdsuHats a dtd 
rdalia/ cn Amdrique c tst cn France V' 

qu on a reconnu pour )a prcmibre fo s la y 

cbromoiiphlre entilrc du boleil / / 

Chromoiphere boiae j j 

Mats on peut alter plus loin hn i8n / / 7- 

I ai annonri que 1 ibolement d une raie f ( 

noire ordina re wee 1 spectrohdho \ i 

graphe donnerait I imago m^e de la \ 1 

vapeur correspondante ct cn 1894 j ai \ \ 
laok avec le petit spectrohdliograpbc, \ V 

dc faible dispersion organiad 4 Panb \ \ 

Its bordb ddgradds de la raie K appeldes V \ 

Kis, et K, et lea raies nom voiunes \ 
lea plus largea de 1 aluminium du fer V 
et du carbone L image obtenue difflre 
de ^lle de K,, les tachea masqudea par 

fois avec K- ont toujours Icur ombre et — 

pd n ombre Eton nettes ct lea plages . ^ ^ 

imldrea sont bnllantes au centre 

comme au bord mats moms larges que SnumquiMBanttaa^ 
dans I’tmage K, En fatt catte image Am m dsMoa im taebaa at I 
nouveUe eat intermldlalre entre 1 Image auires po«u asm abm HvisS 
de la surface ct celle de la couche 

moyenne rhromosphlriqne Elle rtpr4scnte 1 image de a ltd for 
la ouuchc renversante entilre qui serait obtenue ainsl pour grand sf 
lb premilre foil spactfogn 

J ai Bjoutd qu une dispersion plus forte pemicttraitd'isolef capabto di 

Ua rates phis fines qui sont les plus nombreusca et en blti 

particuller la petite raie noire lentroie K, entre lea deux 6m , son 

composantes Cette rate K| correspond 4 la couche stanco de 

supMeure dc la chromoaphdre La mdthode s annonce solalre d*i 

ainsl comme abaolument gmdrale elle foumit 1 image de appareils 

toutes les vapeura aolaires et muet 1 image de leura ocntches o sq m d 

succcMivei u superpofdea au moms lorsoue la rate eet qui sont i 

divisible en ^rtiea dlatmctes ainai que la large raie K La sjjectr 

Or k nombre dca rales adlaires ■ djpve a ao 000 et et offre | 
d’apres Jewell toutes lea raioa adlaires olFrent plus ou oompHqu^ 
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^ ^ old la raio <nti 4 re tis nont pai sdpard 

^SSJSmhMs diatinctts de la rale et done 

leb tou hes succ ssives de la vapeur 
Leur image eat un melange de plusieura images distlnctcs 
ct de pi Meurn couches 

Je me sula proposd de comblcr cette tacune et da pour 
suivrc jusqu au bout Ir programme de 1894 ^ Isolant 
nettement les couches si pdricures non encore ddccMes 
IVvinu d rerteur de I obbervatoire do Meudon in 1907 | ai 
pu dirigf r dc cc c6t6 lea ressources de 1 obaenratoire et 
d Hum part la crddit e\traordinQirc signald plus haut nous 


Tach^mZ..] 



Miras ponus asntalondlvirtssBitai*parTsrwsnoifs omiials Kf 


M tea li 

2S8r. 


la Hlsil deal U 
a sor vspson da 


a dtd fort utile Bref il a dtd possible de conatmire un 
grand spectrohdlu^phe auni dlsperrif que le grand 
spectfographe dc Rowland et un grand bdnmant spdctel 
capable de le eontenlr 

Lje bAtimeiit oomprend une grande pltee de as m eor 
6m f son toit est cn plerro et terre ce qui assure la con- 
stance da la tempdrature 4 1 Intdneur 11 reqoit la lumilce 
solalre d*un ccnlodtat ptacd au sud constitud avec dt vtettx 
ap p ar eils du passage de Vdnus ct d*un ot^ectlf aoden de 
o sq m d'ouverture et 4 m de distance foone Cee p4bm 

S I sont mddiocresi ont dtd utflisdes par ralaon d doonooila 
, BpectroMtograplM d'autre part, act d^Ua tyM aouveM, 
et offre phialcurB particulantds mtdremntes 11 est m ssx 
oompllqud au moms aur le desain, car A cempMud evS 
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^Ufttrif fpectroMIlosnphe* difT^nti rdunif autour 
m#iw oOtUmatmir Le pramlar ett k troll pnimofl ot 
jrfentci, avoc une chamWe de 3 m , et une imaae du 
/90WI d* 85 mm le second tat k rewau ot k deux tentee 


7- ^ % 


iiM "chainbre de mbne lon^eur Le 
Oft une dispofitlon dlSdrente des deux 
l^r^oddeoti. Enfin le quetrlOmei te plus puiwiant, 

<M k troll fentefli 0 priimei ou k rMeau II 
'xotBprend un premier spectrographe avec chambre 
•de 7 nUf alnal aue dane rapparell clanilque do 
Rowland, oe qul permet d'lsoler des rales trOs 
dnef. ttaSf llmage sotaire ekigeralt une pose 
trop kmgue, on la reprend avec unc second 
bpBCtrographe qui le dlmlnue au ddgrd voulu, ot 
aumine la lumlire diffuse Intdrleure Le solcil 
Anal a un dIamOtre uul peut dtrc quelconquo, 
oft, grdoe k certalnes dispositions spdcfales, il eft 
tmiUr, ce qui nVst pas rdalJsd dans les autres 
fjpectfididllofp'aphes oe grande dispersion Lok 
dlamOrres habltueU sont 6 cm et 4 cm 

L'apparell, avec ses doux spectrogrophes, n 
Une longueur totale dc 14 m . et, dam ce^ 
eondltioni, rente Immobile 11 cst mftmo lo 
premier spectroh411ugraphe dont toutes les 
Mitlef font fixes, la plaque dtant mise k part 
Lei pitees mobiles sont la plaque photogrnpidquo 
et I'objertH osironomique, qui sont miH 411 
mouvement & la vitesse voulue par des nioteurs 
diectriques svnehrones ot dot transformatrun do 
vltesse spddaux 

La concordance des mouvemonts est nssurdc 
par des moyens ^leclriques, ind^pondants do la 
■distance, et le diiposicif ost prdsentd conime une 
solution gdn^rale du 8pcctrnh61iographe Chorun 
dos quatre spoitrohi^liographos a sos avantngos 
partlculiers, ot le passage de Tun k Tautro se 
fait en uuelquos minuUs L'obsorvateur n alnal 
k la disposition dos moyens d'mvestigntion 
varUs D'unc m inifcro gwralo, les sjwctrd* 
hdliographes 4 doux fentos de 3 m donnent uno 
Imago plus grande ct plub rtche cn d^tailK I o 
grand appareil do 14 m k trola fentos, donni, 

-avec une pose plus longue, une Image ulus petite, 
mail beaucoup plus pure, 11 permot d*isoler dos 
Tales plus fines 

Les recherches avec cet nppnnfl ont dll* pour- 
fulvles aver un jounc aitronome dc Pobsorvn- 
toire, M d'Azambuja, dont le noin est ussocid 
au mten 

RMlatton dc la couchc supdrteura X. du 
CaUtum 

En 1908 nous avons pu isolcr la petite ruio 
noire centrale du lulclum, ot done la oouclie 
■supdneuro do la vapeur La 1 ig i qui montre 
’ll rale K et see composantes permet de bicn 
juger le progr^s rdaltsd 

Jusqu'awrs les spoctrohdllographes omplo}dH 
liolalent on mfime temps I'ensemble doa doux 
•composantes brilliantes do K. qui compronnent 
U rale K„ avec one fente de d’Angstrgm 
L'lmage, appetde nir nous tmage K„, dtait un 
mdlange des couphes K, et K, avec une prd- 
•dodtlnance de la couche beaucoup plus 

briUante, la couche supdrfeure K, dtalt masqudt 
Or, aver le mnd spectrohdllographe, nous avons 
^ Isoler lacllement avec des fentes do tIt 
4*AngBtcdm et plus, isoler solt la rale K,. solt 
Tone des cooipoiantes de K., ct avoir ainsi des 
Images de cheque couche bien purcs et exempli^ 

4f toute luraifre ^rang^rp Let fentes corre- 
^fpondantei sont (ndlqudef tur la Fig 1 par des 
avec hpchures. 

La vapeur de calcium qui au bofd extdrleur. 

^ d'4t4ve phis ^e toute les outrea, (vtontc alnsi 
daaa ratiposphire trola couches dlstlnctes super 
poedea St on ajoute la aurface, on a quatre 
«6uchea, quit eit Intdretsoftt de comparer 

LoiMi^on a’dldve k paitir d* la surface, lea larulrs ou 
^Ugta biillantea de cette aurface augmentenc progresslve- 
ifidat en dtenduo et en dclat relatJL Les ffoccull moyens 
^m^Ufttientent aua^U aloraque las peClU disparalaaent ou sont 
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k peine visibles II en rdbulte un aspect partlcuUar de la 
couche K, qui 4 prcmi^ro vue so distingue de la couche X,, 
photograimwe depuis ifiqa ^'oir les deux images K. ft 
K,, du ^8 oeptembre 1908 ) J ^ajoute quo le rdseau epeclal 



-y 

^ \5lv 


C >iu lie Hupcricure K3 du c»l< ntm 



“ 1 - J 


Coochs naytiiin Ki du cmlciuin 
Flats 1 —ImsgH du 18 Mpicmbn 1908 

de floccuU, appeld par mol en 1804 ritcau ehrofnosphiriqmf 
et fbrmd aouvent,faur une ^tendue notable, de ^ygonea 
Juxtapoads par leurs c6tds et leun sommeu, est en gudral 
plus Ael dans la couche supdrlcure. 
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D'autre part 1 m tarhon noires qui le raractAre prin 
cipal dc la fcurfacc dimmuint piX)grMivciTK.nt loraqu on 
■ ^Mrve ct mAtni diaparaiaaent 
Par contrc tpparais«*nt dea lignea noirea invikibltfc dan^ 
lei courhei basiei lyfnei louvent trte longuea et apptl^ 
par moi ^lawenti Fn f(^n^ral Ip filament <bt prolonf;^ de 
chaque efit^ juvqu au bord par d'autrei iif;nc«i ^imilairch 
moms noirvb moini netted appddes aU^nementt I on 
■emble de» hlamintb et aligtieimnts forme un v6ntable 
rdseau sur Ip disque de ^leil 1 pi filament! ot li a ali|*np 
cnenti sont un ph^nomAne nouveau caract^nstique des 
couches supdrieurpfl 


Ihe director of the observatory gives notice tbqt 6n line 
and clear Saturday evenings during the Lent fuH tsrqn 
celestial objects will be shown through the Northumbers 
land equatorial to any members of the University aaf 
their friends who will come to the observatory betwee0 
8 and lo30 pm 


DSOflt ipOS 


iB Mptsaibrs, 1908 



1 e filament a la m£inc importance que la tarhe de la 
surface il persiste comme pile pendant plusiours rotations 
et, comme tile aussi il ost le sidge di p riurbntions sp^uales, 
et est Bduniptgn^ df pro6min<ncis 

Dans une premiire ^tude j 11 assinnl^ les tarhes aux 
depressions ou cyclones dc notn atmosphere ct If b fil'iments 
aux anti-c <Iones mais jc revandrii plus loin sur ce 
rapprochement, qui sera dcvelopp^ 

(To be conitnued) 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Camoridc p —The degree committee of the special board 
for bwlogv affd geoto^ has oo-opted Dr Bardot Smith 
And Mr R H Rastall as additional memberb of the 
committee 

The kpw'j^l board for physics and chemistry has 
appointed Nki\ C T Heycoch as assessor in chemistry to 
the examiners for the Mechanical Sciences Tripos in 1911 

Mr George Winfield has been elects to the Benn W 
(iCVy studentship 
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The most important rebolution of the last Muslim 
Fducation Conference says the Pttmter Nail related to 
an appeal to Muslims for a fund to raise the AUgarh 
( ollege to the statub of a Muslim university The pro¬ 
moters of the bcheme hope that if requisite funds ara 
forthcoming a Muslim appeal for a 
ibarter from King George when he 
goeb to India will not fail His High 
mss the Khan has given a lakh of 
ruppts and other important donationa 
irr promised 

A COPY of the report of the president 
of the Johns Hopkins University, Balti¬ 
more L S ^ for the year ending 
August igio has reached us It 
cont ims a brief summary of the prln 
c. pal ventb in the history of the Uni 
V rsttv during the academic vear under 
review leather with reports by pro¬ 
fessors ana others having charge of the 
work in th various dep utments of the 
Lnivrrsitv There seemed, at the date 
of the prtsident’s report every proba 
bflitv that the University will benefit 
Iv the offer of the General Education 
Board to lontnbuU towards the endow- 
mrnt fund the sum of oooi pro- 
vid d th It on or before December 31, 
iqu a supplementary sum of not less 
thar IV ooof shall be contributed to 
the University in rash or pledged to 
the sime bv good and responsible per¬ 
sons m legally valid subscriptions My- 
able in rash in not more than three 
equ i1 innual initulments At the 
conclubion of his report the president, 
Prof Ira Remsen writes — At the 
time of this printing the signs ore moet* 
f ivourable 

J HP annual report of I niversity 
College Reading presented at the 
annu il court of governors on January 
21 pointed out that the. number of 
stud ntb studying for univorsity degrees 
showb an increase from qs m Che 
s «Hion 1908-9 to 117 in the session 
1909 10 Ihe other students number 
1007 Ihere Is a deficit on the years 
working of 2016/ Ihe princiMl of 

the (ollege Mr W M Quids, 

told the court that two viars ago the college had a total 
indebtedness on the new buildings of nearly 30 oool but 
owing to munifictnt anonymous donations last year, 
amounting to 16 500! that debt has been brought almost 
to vanishing point In addition Lady Wantage has pro- 
vid«l a permanent endowment for Wantage Hall, which 
she presented to the lOlUgc. some yean* ago and that will 
not only help to dtfrsy the cost of maintenance and 
equipment but will probably provide for scholarships and 
bursaries tenable at the college and the hall Mr G W 
Palmer haa granted the lease of a recreation ground for 
twenty-one years rrnt free and thanks to Mr Alfred 
Palmer, a new hall will soon be opened for women 
students 

The annual meeting of the Association of lechnical 
Institutions will be held by the courtesy of the Stationers' 
Company at their hall on Fnday and Saturday, February 
10 and II The company are generously entertaining the 
members of the association and a few special guests to 
luncheon on the Fridiy In the afternoon a vote of 
thanks will be accorded to Dr R T Glasebrook, F R S 
the retiring president for his services during the year 
and Dr Glasebrook will move " that Sir Henry 1^ 
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Hlbbo^ be elected president for Che year 1911/' Sir 
Henry Hlbbert will deliver his presidential address upon 
** Duties and Difficulties of Education Authorities so 
far os Regards Evening X>ontinuatlon Schools " The 
formal business of the association will then be transacted, 
Including the election of the officers and council On 
Saturday morning there will be two discussions, one upon 
the BoaM of Education's new reflations for the registra¬ 
tion of evening and other students, to be opened by 
Messrs Crowther, Grahami and Sumpner, and the other 
upon the course system, to be opened by Messrs Coles, 
Eiuthie, and Graham 

In a message from Cape Town, a Ttmet correspondent 
points out that the agenda paper for the forthcoming 
Imperial Education Conference includes a larf number 
of questions particularly obneeraing South Africa Dr 
Muir, F R S , the superintendent-general of education In 
the Cape Province, has suggested the following subjects, 
which it is expected will be discussed —school curricula, 
bilingualism In the case of white children, the boy-scout 
movement and its relation to nature-study, problems con¬ 
nected with the education of abongines, the collection 
and dissemination of Information regarding the cost of 
Instruction and cost of living In connection with advanced 
technical colleges and post-graduate departments of 
universities, the deslrabih^ of the formation of a per¬ 
manent Imperial education bureau, and arrangements for 
the mutual recognition of teachers' certl6cates The 
director of education for the Transvaal hat proposed for 
discussion the problems arising from the use of two 
languages as mHIa of Instruction, and the organ 1 Ration 
of education In sparsely populated districts Tn addition, 
one suggestion each from Nova Scotia and Sierra Leone 
has been received, so that It would appear likely that 

S reat prominence will be given at the conference to South 
incan educational needs 

Copiis of the general and departmental reportn for the 
session 1909-10 of the Bradford Technical Collcgi have 
been reoeived We notice that the total number of 
students in attendance during the session under review 
was slightly greater than in 190B-9, and that the college 
Is In the front rank in the countiy as regards the number 
of day students In attendance It 11 anticipated that the 
additional facilities provided in the new buildings, which 
are now approaching completion, will result In a decided 
Increase in the number of such students A gratifvmg 
feature of all the reports is the Information provided 
showing the interest in the college of the vanous manu¬ 
facturers in the district Their gifts towards the equip¬ 
ment of the different departments and tfic other orsI stance 
given by them to the principal and bis staff ore evidences 
of their desire to make the college u centre for the 
technical education of their workmen Though the regu¬ 
larity of attendance of evening students has been well 
maintained, there are, the principal points out, many 
causes of Irregular attendance, the chief of which are 
overtime in the mills, changes of residence, and ill-health 
It IB not probable, he says, that a higher percentage 
attendance can be attained until the question of the over¬ 
time work of students is dealt with by legislation or in 
some other general manner The large and inrrcaBlng 
amount of testing and experimental Investigntion carried 
out In the engineering department for local firms and for 
trade purposes is further evidence of the close connection 
between the work of the college and the Industries of the 
neighbourhood 


SOCIETIES AND ACADEMIES 

London 

Royal Society, January 19.— Sir Archibald Geikie, K CD , 
president, In the ^air S Wiaipwlw The action of 
£. loctif aerogenei on glucose and mannitol Port 11 
The crude glycol ” obtained by the action of B lacUs 
oerogeneM on glucose contains two optically inactive 
a t 3 ^tan« diols, the dlphenylurethanes of which melt at 
* 99 'S* ood 157® respectively The former constitutes well 
90 per cent, of the material If fructose bd sub- 
^tutM for glucose Id one of the flasks, the yield of 
^rude butyww g^rcc^ and aoetylmethyl carblnol is of 
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the same order as when glucose Is employed Acetyl- 
methyl carblnol Is iormed abundantly when the bacillus 
is cultivated In a solution of butylene glycol in 1 per cent 
peptone in a current of oxygen —Dr W E Dlson The 
pharmacological action of Gonioma Kamatsi (South 
African boxwood) South African boxwood, Gonioma 
KamaiMi, has been employed occasionally In Lancashire as 
a substitute for common boxwood In the manufacture of 
shuttles, It IS stated that symptomR of poisoning have 
ocLurrnl In a small proportion of the men engaged In 
sawing this wood or finishing th* thlfullcd shuttles brum 
the wood an alkaloid can be obtained to about 0*07 per 
cent This has a very chanuteristic physiological action, 
which places it In the curare group of drags The 
members of this group may be regarded as possessing 
three actions In common —(i) paralysis of certain nerve 
cells, (a) Increase of spinal and medullary reflexes, 
(3) paralysis of motor nerve endings Boxwood exerts alt 
these effects It paralyses the nerve cell^ m the brain and 
medulla, as well as those on the course of the va^s and 
sympathetic nerves, and therefore after its exhibition to 
animals the stimulant action of nicotine cannot be 
obtained In small doses the reflexen are increased, and 
if an injection be made into a vein going to the spinal 
cord of an animal, strychnine-like ronvuUionfl are pro¬ 
duced Boxwood causes death by paralysing the respira¬ 
tion , this Is central in origin, but it occurs at a time 
when the phrenlcs and interoostals are depressed, though 
not paralysed Boxwood has no direct action on the heart 
or on other form of muscle Reasons are given for 
believing that the recorded caRCs of poisoning are not due 
to the specific action of the drug after absception, but to 
the effect of the dru^ in facilitating certain l^al reflexes, 
principally of a respiratory nature, In the prcdlspoHed — 
Dr W Yorlis Autoagglutination of red blood cellfl In 
trypanosomiasis Autoa^lutinln exists in small quantity 
in the blood of many normal animals It Is frequently 
present in much greater quantity in the blood of animals 
infected with trypanosomes Reaction between auto- 
agglutinin and erythrocytes takes place only at low 
temperatures The strongest reactions are obtained when 
a suspension of washed erythrocytes in normal saline solu¬ 
tion is treated at 0® C with plasma, which has been pre¬ 
pared by deflbrinating blood at 37® C Autongglutlnin can 
be removed from plasma by absorption with the erythro¬ 
cytes of the same animal The reaction between auto- 
ap;glutinln and red blood cellR is reversible, the clumps 
disappearing on warming and reappearing on cooling 
Iso- and hetero-agglutinin are also often present in much 
greater amount in the blood of infected animals than in 
that of normal animals of the same species From the 
red blood cells of an infected nnimnl, which have been 
agglutinated in the cold bv the plasma of the same animal, 
in active substance can be extneted with normal H'lline 
solution at 37® C This substance agglutinatPB, not onlv 
the red cells of the same animal and other members of 


the same Bpecies, but also those of many animals of 
different species Observationfl of this kind Indicate that 
auto-, iso-, and hetero-agglutinin are not different highly 
sppeifle substances, but have rlosolv related affinities 
That a clumping together of the red blood cells is fre¬ 
quently observable In coverallp preparations of the fresh 
blood of animals and man infected with trypanosomiasis 
is due to the existence of an excess of auto^glutinln In 
the plasma, which reacts with the erythrocytes to a certain 
extent at the temperature {iS®-ao® C ) at which the pre- 

I iaratlons are usually made It is to be inferred from the 
nformation at present available that a marked degree of 
autoagglutination of red blood cells Is an extremely rare 
occurrence apart from an infection with trypanosomes 
The phenomenon la therefore of some value as a diagnostic 
sign —M NIoraiwMii The transformation of protcids 
Into fats duriM the ripening of ch^sc (preliminary com¬ 
munication) OMitrary to the accepted view, it was found 
that the so-called ripening of cheese is not accompanied 
bv a transformation of protelda into fats, the Increase 
of weight of the latter, as bbserved by other workers, 
being due to the presence of free ekolesterol, aminovalerie 
acid, putfticins, and cadaverine In the etherial extract 
This investigatim disproves one of the freauently quoted 
evidences in favour fif the theory that protelds serve as a 
source for the fat-formation In the animal bodv —J F 
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•liowed to bite the fowls, (3) if these flier'tOD^bOfty^f 
sleeping sickness to nonncd mookejrs. About sooo fflttt 
many of which had been proved to be Infected with vv^ 
lent Trypanosoma gambiensSf were fed upon twenty^ne 
domestic fowls The results were negative in ever^ case* 
as ascertained by fre<iuent microscopical examliution w 
peripheral and centrifuged heart's blood, and Inoculations 
of the fowls* blood into susceptible animab Four faundrea 
newly hatched flies were fed upon three of the fowls whi^ 
had been bitten by infected Ales The former were suIh 
seouently fed upon monkeys, with the result that they 
failed to convey sleeping sickness from fowls to monkevs. 
Two hundred and eignty-three of these flies were <fis- 
sected, and no flagellates could be found In them. Coti- 
elusion —The Uganda fowl cannot act as a reservoir of 
the virus of sleeping sickneu 
Instituts of Metals, January 18.—G D ■•mcniigh t 
Report to the corrosion committee on the present state 
of our knowledge of the corrosion of non-ferrous metals 
and alloys, with suggestions for a research into the causes 
of the corrosion ofbrass condenser tubes by sea water 
The report is intended to be a general review of present 
knowledge of the subject of the corrosion of non-ferrous 
metals, both in its practical and scientific aspects The 
theory of corrosion is considered in some detail, and an 
attempt is made to 1^ a broader scientific foundation for 
the whole subject Two senes of caperimenta are pro 
posed, which, in the author’s opinion, should be taken in 
hand at once One senes is of an empirical nature, and 
U intended to test the validity of cciiain opinions held 
on the subject by practical men, and especially such 
pinions as are in dispute between different authorities 
The other senes of experiments is of a purely scientific 
nature, and Is regarded as a means of eluadatlng certain 
causes of corro^on that have hitherto been obscure 
—Engineer Rear-Admiral J T Oorwop Some prac¬ 
tical experience with corrosion of metals Some or the 
causes of corrosion of metals on shipboard are so 
obscure, and the origin so difficult to trace, that a satis¬ 
factory explanation is seldom forthcoming Corroeion of 
a minor character existed in the old wooden warships, but 
when iron was used for shipbuilding the conditions were 
different, and it was soon found that the ships' plates and 
angles suffered from contact with the copper pipes and 
bilge water, the Megaora being a com In point, wnero the 
copper so affected the ship as to nedtssltate beaching her 
to prevent her sinking Trouble from corrosion Imrgely 
Increased about the tune of the Introduction of the ele^c 
light afloat buggested causes of corrosion were con¬ 
sidered —Prof FT C H Cmrpmntmr and C A 
I c h smrdo A new critical point In oopper-dne alloys 1 its 
Interpretation and influence on their properties, with an 
appendix, by C A ■dwsiFda, on the nature of solid 

solutloni A new critical point has been found In those 

alloys of copper-zinc which contain the g constituent. 
The temperature of this point is 470® C The physical 
meaning of this change la that the g constituent decom¬ 
poses at 470® C into the a and y constituents In tiie 

appendix to the psper, Mr C A Inwards concludes that 
a metallic crvstnlline mass, often described at a solid solu¬ 
tion, is an Intimate crystalline mixture, and whilst the 
primary crystals are m> small that the mass appears quite 
homogeneous when viewed under the microscope, they 
are sufficiently large to retain their Identity—Prof A 
MoWllllam and w R. Baretay The adhesion of 
electro-deposited silver in relation to tbs nature of the 
German silver basis metal This paper gives details of 
researches undertaken with the view of determining the 
nature of the adhesion of electro-deposited sHver to the 
German silver alloys generally used os a basis metel, and 
whether any differences exist between various gradn of 
alloys SI to their suitability for use In ths manufacture 
of electro-plate which may be called upon to withstand 
rough usage The authors find that under the severest 
conditions of wear there la a great tendoicy for 
thick electitMieposlted silver coatings to strip from the 
nlloyi of high nickel contents luwM as firsts, that tiw 
plating adheres most firmly to the lowest grades known 
as fifths, but as these are general^ too soft or too weak 
for the special purpose, the best medium Is found some¬ 
where In the region of the alloys known as thirds -*H. J 


The action of X^ays on the develMing chick 
No difference was observed In the action of X-rays upon 
any one tissue rather than another The action is con¬ 
fine to the lowering of the mitotic activity of the grow¬ 
ing tissues. If this diminution Is not too great, complete 
recovery occurs, and the chicks hatch out at the usual 
time If the diminution is above a certain degree, re¬ 
covery doss not take f^ce, and further development Is 
arrested forthwith Ihe critical dose, which Just prevents 
rsoovery, varies with the stage of development of the 
em^yo, decreasing as the mitotic index dresses The 
" mitotic Index" as defined by Minot represents the 
number of mitoses per 1000 cells In the various tissues of 
embr>os of various ages, and he has shown that through¬ 
out embryonic life a rapid diminution of mitotic activity 
is going on He calls the figures obtained the mitotic 
index for that particular tissue — Colonel blr David Bnioo 
and Captains A ^ Hamorton and H R Mtomait. 
(Sleeping Sickness Commission of the Royal Society, 
Uganda, 190&-10) Experiments to dscertoin if antelope 
may art as a reservoir of the virus of sleeping sickness 
fTrypanosoma gambiense) It is known that the tsetse- 
flies (Glojjina palpalts) around the northern shores of the 
Victoria Nyanza btill retain thtir infectivity for sleeping 
sickness, in spite of the fact that the native population 
was removed from the lake-shore some three years ago 
A aencs of experiments was, therefore, carried out to 

ascertain if the antelope, which are fairly common along 
the uninhabited shores of the lake, were capable of acting 
as hostb of the parasite of sleeping sickness Eleven 

antelope of the waterbuck, bushbuck, and reedbuck species 
were obtained from a district where tsetse-flies and sleep¬ 
ing sickness did not exist Blood from these animals was 
first inoculated into monkeys to ascertain if they were 
already naturally infected with trjrpanosome disease 
IlieY proved to be healthy m this n spect rbetse-flies 
(Gfoi5ma palpalts) that were known to be infected with 

the virus of sleeping sIckneM were then fed upon each of 

the eitven antelope After about eight days the blood of 
these animals was again inoculated into susceptible 
animals, with the result that the latter became Iflrected 
with Trypanosoma gambiense In every case In eight 
out of the eleven buck under experiment Tryhanosoma 

f ^ambt^nse appeared In their blood for a few oays only 
■ocnc seven to twelve days) after they bad been bitten by 
nfected files Flies that were hatch^ out in the labora¬ 
tory, and had never fed before, were now fed upon the 
Infected antelope, and subsequently upon monkeys After 
an interval of about thirty days, required for the develop¬ 
ment of trypanosomes within the ny, monkeys wore In¬ 
fected with sleeping sickness from the antelope by the 
agency of Gfofsma palpalts In sixteen out of twerflv-four 
experiments On dissecting the files which had been fed 
upon the Infected antelope, It was found that ro 8 per cent 
of them were infected with Trypanosoma gambtmse The 
highest percentage of Infected flies in any one of the 
positive experiments was ar per cent , the lowest was 
13 per cent Nine of these antelope Infected with 
Trypanosoma gambiense wore under daily observation for 
more than four months They remained in perfect health 
Two of them (a waterbuck and a bushbuck) never showed 
trypanosomes in their blood, although examined every day 
Both these antefope-lnfected flies fed upon them, one of 
them as long as fifty-five days after itb infection No wild 
antelopG inhabiting the lake-shore has yet been found to 
be naturally infected with Try^anoxoma gambienie — 
Colonel Sir David Brisoo and Captains A F HMfiorton 
and H R Brntamatn, (Sleeping Sickness Commission of 
the Royal Socletv, Uganda, 1908-10) Experiments to 
ascertain If the domestic fowl of Uganda may act as a 
reservoir of the virus of sleeping sickness (Trypanosoma 
gambUnse) There is evidence that tsetse-flies (Gfoxsfoa 
^palis) feed on the blood of birds as well as that of 
mammals inhabiting the shores of Victoria Nyanxa 
Dopisttfc fowls, as representing birds, were experimented 
with in the search for possible hosts or reservdrs of the 
▼inis of sleeping sickfieae A aeries of twen^-one experl- 
mentf was carried out to ascertain ^i) if these birds 
can, Ah^ antelope, be Infected with Trypanosoma 
gamhiomse by the bites of known infected /lies, (s) if 
birds so infrrted can transmit the poroalte to newly hatched 
Glossina palpaUs which had not fed before they were 
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and Prof C A. •mMi Some teeti on 
wUta and-frictkm bearing metala The authon, being 
pareuadod that friction teats on bearing metala aa uau^y 
ooo dwct ed are for many reasons incooclnslve, have 
endeavoured to stimulate a search for a series of static 
tests which dull be conchislve. 

Mahcbsstbu 

Ldtarary and Phlloaophlcal Society. Deremher 13, 
1010 —Mr Francis Jones, presklenti in the chair —Miss 
Margaret C. Mnroh Preliminary note on Umo ptctorum, 
Uu tumidiu, and Onodonta cygnso. The form of the 
British Unlonids can be shown to be dependent on current 
and soil, and li therefore useless for i^stematic purposet 
when taken alone Hie umbonal markings of these 
anlmob, merge Into one another, and are therefore uscles« 
speclficdly Phylogenetlrally they show that U pictorum 
la most archaic, Anodon least, Tumldus being Intermediate 
The edentulouineu of American Anodons Ulustratc<i 
het er ogeneric hommomorphy The ornament and dentition 
of Unkinolds show relationship to Trigonlds, and a desccnl 
from a pre-trlgonid ancestor —D M S Wataon Note« 
on some British Mesotoic crocodiles The author discussed 
tome systematic and nomenclatural difficulties, recording 
the occurrence of a new variety of Jlfefnorhync/iui /larfi/tr 
In the CoraUlon of Headlngton, of Af haiUfer itself in the 
Kimmerldge clay of Britain, and discussing Pefroturhui 
loevidctw and Steneosaurtu Stephani —Prof F F WoIm 
S igiUaria and Stigmarloptis The author exhibited some 
specimens of axes of Slgillarla associated with Stlgmaruin 
bark From the repeatra occurrence of these specimens it 
was suggested that they represented the base of the aerial 
or the subterranean axes of Sigillaria, probably of the 
Euslgillaria type The secondary wood was more copiously 
developed than Is general In the aferial axes Ihe primary 
wood was of SlgTlIarlan type, so that these Stigmanan 
axes have centripetal primary wood, and their plthcasts 
would he striated like those desenb^ for Stlgmoriopsls 
It was noticed that In some instances small axes were 
found in contiguity, and apparently In continuity, with the 
main axes These smaller axes resemble the ordinary 
Stlgmarlan axes very nearly, and do not show the centri¬ 
petal primary wood of the main axis, but only a few fine 
trachelds in the pith region 

January 10 —Mr Francis Jones, president, in the chair 
—H S Holtfon An abnormal fertile spike of Ophto- 
gioMSum vtUgatum The spike in question exhibited a 
branching structure comparable to a certain extent with 
the condition normally characterising Oph palmatum 
The various features of the vegetative anatomy all serve to 
demonstrate that the condition described has arisen by a 
process of chorlsis or splittihg, thus confirming the work 
of Prof Bower on the group to which the genus belongs — 
Dr A N Moldrum The development of the atomic 
theory (4) Dalton's physical atomic theory The physical 
atomic theory, othersrise the theory of ** mixed gases,” is 
specially Interesting because It marks a stage in the de¬ 
velopment of Dalton's ideas Both It and the experiments 
connected with it arose out of the meteorological observa¬ 
tions and studies of h!s early life It reveals him as a 
student of Newton, and aa the upholder of a physical 
atomic theory years before he formed the chemical one 
Dalton's theory of mixed gases was an attempt to explain 
the diffusion of gases, especially of the oxygen and niti^^en 
In the atmosphere He ascribed diffusion to physical 
forces, and not to chemical union, then the accepted 

S tation in nearly all quarters In the course of the 
gases controversy, Dalton had the support of 
William Henry only, whilst his opponents, who held that 
the diffusion of gases was due to chemical affinity, In¬ 
cluded C L Berthollet, John Gough, Thomas Thomson, 
and Humphrey Davy The water vapour in the atmo¬ 
sphere Is a special case of the mixed gases question 
Dalton made observations of the dew-point, and uaixl them 
as a measure of the water vapour In the atmosphere In this 
way he raised" hygrometry to the rank of an exact science " 
Dalton bxpresstv alluded to the hypothesis now associated 
wltii the name of Avetfadro as a pooslblllty, but rejected It 
oq iha ground that, If It were true, the density of a com¬ 
pound gas must be greater than that of Its constituent 
eiements, which itas not always the rase He knew that 
nitric bgide and water vapour an Ughter than the oxygen 
they contain 
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Acadany of Bclaneait January id.—M. Araaiid Gauiler' 
In the ch^—C Quiohard Surfaces the nonha^ of 
which touch a quadric — Gaston Darbeux Remarks on 
the preceding communication —E Oahan Prime (intigro^ 
suMvm) senes — M OlrardvUla Increasing the stanlUty 
of aeroplanes by means of gyroscopes The gyroscope 
used in these experiments had a rotating mass of 58 
kilograms, and a velocity of rotation ot 6000 turns a 
minute Model aeroplanes, used as gliders without 
motors, when fitted with the gyroeoope governor were 
found to be free from periodic oscillatloni, and re¬ 
established equilibrium when disturbed —J A. La Bal 
A singular heating of thin patinum wires —A Oattaw 
The delicacy of intereference measurements and the means 
of Increasing them Shadow interference apparatus The 
dell^Cy of ordinaiy Interference memods la much 
Increa^ by the use of polarised light, and means are 
suggested for applying this to the determination of double 
retmtlon —Jacques ■ oaalll The resistance to the move¬ 
ment of small non-bphencal bodies in a fluid Stoke's 
theorem has been sucoeufully applied to the study of the 
movement of spherical bodies In a fluid, in the present 
paper the motion of red blood corpuscles has been studied 
Using the corpuscles of different shapes derived from the 
blooa of different animals, it has bron found that, other 
conditions romolning the same, the velocity of fall is 
inversely proportional to the viscosity —M dm Brogllw 
and L mrirnrnrd The radiation of quinine sulphate 
Ionisation and luminescence As a working hypothesis it 
lx suggested that the scintillations, and perhaps the con¬ 
tinuous light, arc due to small electric dischar^s produced 
at ^0 moment of the sudden breaking of small crystals — 
M HMriot Brown gold This name is applied to the 
product resulting from the action of add upon a Mld- 
sllver alloy A study of the changes in volume produced 
in this nullification of gold by increase of temperature 
G MrlMilii A new element accompanying lutedum 
and scandium In the gadolimte earths Ceitlum From 
the rare earths obtalnecTby treating xenotime on the large 
scale, impure ytterbium was extracted, and by the frac¬ 
tionation of this a new element, tutedum, was isolated 
With the view of obtaining larger amounts of lutedum, 
large quantities of gadolimte have been worked up The 
mother liquor resulting from a scries of fractional 
crystallisations from nitric acid contains a metal the 
oxide of which is characterised by a very low coefficient 
of magnetisatinn Speotrographlc analysis revealed the 
presence of lutecium, scandium, and traces of neoytter- 
blum, calcium and magnesium, and a large nurabtf of 
new lines due to a new element, for which the name of 
celtium is proposed —R PeurtM The metalliferous 

layer of Gebel-Rouxsas (Egypt) A detailed description of 
the zinc and lead deposits —MM MalohlaaMao and 
P ro aaard The buccal resonator — M Doyon, A Moral, 
and A Folleard The isolation of hepatic antlthrombine, 
with a description of some of Its properties —Gabriel 
Bor ti vmd and F Roffoalmhl Hsomoglobin as a 
peroxydose The compounds of hsemofflobln with oxygen, 
carbon monoxide, and hydrocyanic acid, were compared 
as regards their action as oxydases, the catalytic power 
of each of these compounds was found to be exactly the 
same —Aug MIohol Autotomy and regeneration of the 
bodies and ^ra in the Polynoldlans — J Orsuilor and 
Roulo Ine somatic kineses In Endymion nuions — 
L Rplllfiuui and L Brunts The eliminating rAle of 
the leucocytes The elimination of liquid substances 
foreign to the organism Is effected In three phases 
fixation, during which the liquids are fixed mechanically 
by certain forms of leucocytes transport, the while cor¬ 
puscles carrying the fixed substances to the excretory 
organa, excretlM, the excretory organs taking possession 
of the products fixed by the leucocytes by a glandular 
process—H OoutIBro The Eucvphote shrimps collected 
in 1910 with the Bour^ not bv thp Princess^ Alice — 
E Roubuud The biology fpd peecllogonlo viviparity of 
the cattle-fly In trcntcar Africa (hfueca corvine) 
OlBHga>Md * The volcanic region of Forez and lu rocks 
In the Forei region dunng the Miocene or early Pliocene 
period more than eighty volcanoes were active Th* lavas 
from these show mimerous oolnts of similarity with those 
of Llmogne, ML Dor^, and Vriay 
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Royal Society of Victoria December 98 1910—Prof E W 
Skeati in the chair—Bertha Rmo The <itructure of th*. 
seed coats of hard seeds and their longevity ihe paper 
deils mainly with the investigation into the nature of the 
imperme ible layer of hard seeds The cuticularibcd layer 
may consist either of culticlt alone or may extend to a 
varying depth in the wall of the sup rficial palisade rclls 
fhe ruticlc is usually deposited on a basis of hemicellulose 
but in Acaaa melanoxylon fhe btsis is pectu«» —^Janet W 
RAfr f-rotozoa parasitu in th large ntestine of 
Australian frogs part 1 Ilyla aurea U iwingtt H 
pcfontt LimnodynattLS dorsaUi and L tofmanufint were 
examined The forms found most commonly were f^y to 
theus eordiformu Opaltna tnieittnalts two new bpeciui of 
Opalina Copromonai sabtifu Tnchomonai hatraehorum 
and Trtchomasttx hatraehorum —T Jutaon 1 he 
structure and general geolo^ of the Warrand\te gold 
field and adjacent country —T Jutaon A rontr but m 
to the physiography of the Yarra River and Dandenong 
Creek basins Victoria The Yarra Flats area and its 
extension south through Croydon and Port Phillip Bay is 
a Senkungsfeld The Nillun^ik peneplain wab uplifted so 
gradually that the Yarra kept its old course to Temple 
■towe md is antecedent to the present topo^^phy — 
A C atenw The aborigines of I ako Boga victoria 
The ps^r consists principally of vocabulanes and folk 
lore—r Ohapman Some supposed pjrtised sp nges 
from Queensland Two melon shaped m ishcs ar com 
pared externally with Lithistid sponges Th y are prob 
ably of Desert Sandstone (Upper Cretac ous age) — 
F Chapman A revision of the bpecies of Limops ■ in 
the Pert ary beds of southern Australia Five species are 
recognised (/ momin^onennt Pritchard / maccoyt 
n Bp M L heUhert M ^y non Adams and Reeve L 
muffifodtafa fate L heaumartetifii n sp ^ ? / fortkah 
Pate non Adams and T mt Ufa G Sow) The latter 
also occurs in the Santa Cruz beds of Patagon a -—K A 
MIolcIa The flotation of minerals I ho mctallurg cal 
method of separation by flotation is due to an adherept 
gas film on the granules of ore An icoount of a large 
senes of expenments is given 
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THE EHCyCLOFMDlA BRlTANmCA 
The Encyclopatd$a Britanntca A Dictionary of Arts, 
Sciences, Literature, and General Information 
Eleventh edition Vols i -xlv (A—Italic) (Cam¬ 
bridge University Press, 1910) 

HE Encyclopsdia Bntannica is of Scottish birth 
Its first edition appears in 1771 Its interesting 
and rather chequered history occupies some three 
pages of the present (eleventh) edition, and shows its 
intimate connection with the land of its birth until 
the reprint of the ninth edition Issued by The Times 
in 189S Under the same auspices the eleven-volume 
supplement to the ninth edition was issued, and, to¬ 
gether with that edition, formed the tenth, in 1902, 
and It IB not a little curious to observe that the impres¬ 
sion created by that issue appears to have been so 
strong that few realise off-hand that the present new 
edition has occupied eight years in the making Its 
preparation continued to be conducted from the office 
of The Times until 1909, when the rights of publication 
were taken over by the Cambridge University Press, 
a step generally acknowledged to be peculiarly appro- 
pnate to the character of the work It is propos^ in 
the present general notice to consider some of the most 
notable charactenstics of the work, such as distinguish 
It from former editions and from other works of refer¬ 
ence For that it possesses such characteristics cannot 
be questioned, the new edition shows evidence of much 
more than a simple reliance upon traditional form 
Probablv the two leading ideals before the editonnl 
staff in prepanng the eleventh edition have been (i) 
to make the whole work easy of reference and self- 
explanatory, and (2) to ensure that every article should 
possess, so far as possible, a permanent value, giving 
preference (within reason) to the established fact over 
the statement of the moment or over prophecy Thi 
Encyclopcedia Bntannica hns been traditionally dis¬ 
tinguished for certain individual features, such as a 
high literary standard and the existence of omnibus ” 
articles^practicaily complete treatises—on each great 
main division of knowledge The simple addition of 
many short separate articles, while sufficient to make 
reference easier, might have tended to obscure the 
literary standard and to duplicate the information con¬ 
tained in the omnibus articles But the old omnibus 
article could not always be self-explanatory, it could 
not guide the unlearned reader along the main line of 
his subject i^ithout taking him incidentally along the 
branches, whereas the spedahst, desiring to find n 
particular branch, must follow up the main Ime to 
reach it It has now been assum^ that the principal 
function of sudi an omnibus article as geology " is 
to indicate the main lines of that science, free 
reference to branches of the subject dealt with more 
fully under separate headings llius the reader desir¬ 
ous of studying the glacial penod now finds that 
heading in its own place, instead of having to search 
the treatise on geology for it Again, not even the 
glacial period end the glacier itself f^all under one 
general head, but each hat its own By thh method 
it has been sought to ensure that the elementary 
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student may find his elements, and the ^>edallst his 
special subject, unobscured the one by the oth^ The 
single illustration given is that of a principle which 
has been applied so far as possible in every depart¬ 
ment of the work 

The introduction of what has been called the “dic¬ 
tionary feature *' is of a piece with this same principle 
There are very many terms which a specialist uses 
naturally without considenng that they may call for 
explanation, especially there are many the meaning 
and connotation of which vary in general and in 
particular application For such terms, and for many 
others in commonest use, the origin of Which is 
peculiar or obscure, definitions on an etymological 
basis have been introduced—often a short separate 
article has been inserted for this purpose alone This 
feature is an expression of the ideal of making the 
unrk self-explanatory 

The attempt to make every article as nearly as may 
be of permanent value has imposed a heavy responsi¬ 
bility on the editorial staff The system of employing 
statistics offers an illustration In the previous 
editions they were used very freely, and in many cases 
simply for their own sake, the reader being left to 
draw his own conclusions from them It has now 
been felt that this practice (subject, of course, to the 
inclusion of certain essential figures like vital statistics) 
is far rather the function of an annual register than 
of an encyclopaedia, and that the proper encyclopcedic 
function of statistics is to illustrate statements of fact, 
so that they ought not as a rule to stand alone They 
ha^, therefore, been used much more sparingly than 
before, and in many cases even without reference to 
the latest figures available, when others better illus¬ 
trate the particular point under notice 

On more general grounds, It Is always difficult to 
appraise a current event at its histoncal value, with 
due allowance for Its momentary appeal to the minds 
of men Here again the editorial responsibility has 
been heavy, the heavier owing to the almost simul¬ 
taneous pubhcation of the complete work For it may 
be assumed, and ought to be remembered, that the 
copy for twenty-eight textual volumes of nearly a 
thousand pages each cannot be kept under the cditonil 
hand until one month, or two months, or three, before 
the date of publication, and the order be then given 
to the printers It may be taken for granted, for 
instance, that the article on the kingdom of Portugal 
was in its final form when the revolution created a 
republic instead, and much of the article must be 
recast The result of the last general election was due 
on a certain day, the proper alphabetical place must 
be held open in the text to include that result, while 
the presses continued their work on cither side of the 
waiting page Wc recognise something of the jour¬ 
nalistic method here, in the judgment as to which 
events of the moment are to be dealt with in this 
way and which are not, and the journalistic expen- 
ence of the editor, Mr Chisholm, must have stood him 
in good stead 

The simultaneous publication of iho eleventh edition 
IS a remarkable achievement in various obvious ways, 
it has certain less obvious beanngs on the character 
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of the hocAi It should be a (grantee, for instance, 
of a well-balanced treatment of all subjects from A to 
Z Not a few great works of reference, including the 
encyclopeedla itself In former editions, appearing 
volume by volume over the penod of a generation, 
h^ve shown signs (so to speak) of fatigue in about 
the last quarter of the alphabet In some instances it 
may have been financial fatigue, in others merely the 
realisation that the proportions of the first few 
volumes, If maintained, would bring the completed 
work to an impossible bulk But the promise of 
simultaneous publication disposed of any such possi¬ 
bilities in the present edition, for in order to carry it 
out the cost must have been counted and the scheme 
laid out, not volume by volume, but for the whole 
work at once And this treatment of the whole con¬ 
notes the similar treatment of every part# not merely 
as regards the laying-out of each group of mam and 
subsidiarv articles, but as regards questions of general 
policy ITic illustrations are a case in point The 
editorial ideal has been to illustrate where illustration 
is a genuine assistance or supplement to textual 
dcscnption. and only m that way, not including 
pictures simply for their own sake So every suggeeu 
tion or powibility of illustration has been brought. 
80 to sav, under one standard test 

It IS the same with the maps The tenth edition set 
the precedent of an atlas volume The editors of the 
eleventh have put this precedent aside Their view may 
be open to criticism, there are undoubtedly arguments 
in favour of on atlas volume But the iclvontage^ of 
having the article on each important territory accom¬ 
panied by its appropriate map has been considered 
stronger Moreover, the possibility of allocating to 
each such temtonal article its map according to a 
graduated scale—double-plate, single-plote, or small 
text map, coloured map or black only- has given the 
geographical editors on opportunity in the direction 
of proportional treatment which would have been 
precluded by the construction of an atlas, at any 
rate of the size of an encyclop»dia scheme 
At the same time, the proper indexing of the 
maps has been undertaken, so that they may 
fulfil the a tins-function Here the editorial ideal 
has been to set before the cartogi aphers either the 
actual text of the articles to be illustrated or the most 
precise instructions as the scope and orthography of 
cMh map, to carry out the indexing m the editorial 
office, and to apply as part of that process a careful 
system of checking and correction This method 
presupposes the manufacture of a complete series of 
new maps for the book, there has been no use of 
cartographers’ stock 

Mention of map-indexing leads to the subject of 
text-indexing The indexing of the tenth ediUon was 
a great conception, and of course added enormouslv to- 
case of reference But it was an after-thought, 
whereas the wosk of preparing the index entries for 
the eleventh edition has proceeded concurrently with 
practically the whole work, the pagination being added 
been possible, therefore, to put 
the ify^exing to an editorial use, in this way—that 
when the index-references on any subject were put 
together, they have been found sometimes to indicate 
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the existence of unnecessary dupUcatkms or of tnons* 
sistencies of view or even of fact, between aitkles t)y 
different authors—such duplications or inconsistendes 
as could not possibly have been discovered by any 
other editorial method 

The eleventh edition bears a clear international 
imprint If the conception of certain articles dealing 
with subjects of world-wide interest be compared in 
this and former editions, evidence will be found of 
another editorial ideal For example, on matters of 
government, sociology, law and the like, it has been 
sought to explain not British practice only, but 
American and foreign as well The work has an extra- 
British reputation already, it has palpably been 
attempted to justify and increase that reputation 
The multinational list of contributors illustrates the 
same ideal 

It has been said above that one tradition of the 
Encyclopicdn Bntannica is a high literary standard 
l*hi$ has been preserved No man reads a dictionary 
or ordinary book of reference for its own sake as 
literature The editors of such works have no room 
to offer their contributors any literary opportunity 
But while It would be unfair to forget that the problem 
of the best utilisation of available space must have 
beei as constantly present to the editor of the Encyclo- 
peedia Bntnnnica as to the printer of a finger-prayer- 
book, the fact remains that twenty-eight large volumes 
do offer a literary opportunity, if they did not, they 
would not justify their existence On any subject 
capable of literary treatment (and few are not) the 
Encyclopeediu appears to apply that treatment, it is 
impossible to turn many pages (except one should 
light on such a topic as hi^er mathematics) without 
reaching some subject or fact which is presented so as 
to arouse the casual, as distinct from the special, 
interest Ihe India-paper edition makes it possible to 
do this without physical discomfort, and the production 
of that edition is in itself an unprecedented achieve¬ 
ment, for It must necessarily presuppose that paper- 
mills of some half-a-dozeii countries have been loid 
under contribution to meet a demand of such magni¬ 
tude, and that the printing must have been earned 
out with a rapidity the possibility of which, as apply¬ 
ing to India paper, was probably unrealised before 
On these grounds the manufacture of the book must 
be pronounced admirable 

Such, then, have been some of the ideals of the 
editors and publishers There is every evidence that 
they view the finished work with enthueiasm, knowing 
more than others can of the difficulties which have 
been overcome, judged upon these general grounds, 
their enthusiasm appears justified 


ELECTROMAGNETS 

Solenoids EUctromagnets and Shetromagn^tte Wind- 
mgs By Charles R Underhill Pp xix+34a 
(London Constable and Co , Ltd , 1910) Price 
Ss net 

HIS is a book dealing generally with electro¬ 
magnets, and so far as the author records experi¬ 
mental results will be found useful, but the explanation 
of the experiments is not given as fully as is desirable 
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li^ order that the reader may thoroughly understand 
the theoretical deductions, and the latter themselves 
are not always trustworthy We find a good many 
quotations with due acknowledgment of articles that 
have appeared in the Electncal World of New '^ork, 
and if the author had exercised some care in the selec¬ 
tion his book could only have benefited by it Un¬ 
fortunately, however, the necessity of carefully prob¬ 
ing the correctness and relevancy of any article before 
admitting It into his book does not seem to have 
occurred to the author, and the result is that we find 
statements In his book which often are quite useless 
and sometimes even unintelligible To give only a 
few examples On p 152 is given n formula for the 
inductance of a solenoid for which an accuracy of 
half per cent is claimed, but the author does not say 
whether the Result is obtained in cm or in Henry 
Moreover, the fonnula is very cumbersome, and no 
prcx>f in given On the next page another formula is 
wrongly quoted from Maxwell, the exponent for the 
number of turns cm length being given as four 
instead of two Also in this case the author does not 
state whether L is obtained in cm or Henry 

Another example of the want of criticism on the 
author’s part will be found on p ^2 Herr he gives 
us Mr H S Baker’s method of expressing the degree 
of sfituration of the core of an electromagnet It is 
as follows —Draw a tangent to the magnetisation 
curve at the point for which the degree of saturation 
IS to be expressed as a ratio Note the length cut off 
on the B axis by the point of intersection of this 
tangent Then the ratio of this length to the value 
of B at the selected point gives the degree of satura- 
tioij Since the characteristic is nearly straight for 
high values of magnetisation, this method of express¬ 
ing saturi^tlon leads to the absurd result that Baker’s 
ratio becomes actually smaller for \er> high degrees 
of saturation \ rule of this kind is absolutely use¬ 
less and even misleading, and a little considcrnliun 
on the author*s part would have shown him thit he 
had better not include it in his book 
A very bud slip 111 scientific pnnciplcs occurs on 
p 16 There we ore told m an equation that the 
‘Intensity of m.ignetisation " divided bv the magnetic 
moment gives the “Intensity of the magnetic field ’* 
This is quite wrong, for the ratio is simply the in¬ 
verse of a volume Again, on p 25, we are told thit 

“the relation between the strength of a current in t 
wire ond the intensity of the magnetic field or mag¬ 
netising force is expressed by the equation 
H=0 2l/a" 

This IS only true if the wire be infinitely long, but as 
in what precedes this statement not a word is said 
about the length of the wire the statement ns it stands 
IS misleading, and, in fact, meaningless 
Some of the terms used are not very familiar to 
English readers The author talks of Maxwells, Gil¬ 
berts, and Gausses, but these, although used occa¬ 
sionally by American writers, have never been sanc¬ 
tioned by the international committee on nomencla¬ 
ture There is, moreover, no great necessity for 
multiplying such terms It is just as easy 1 q say twxi 
megallnes as two million Maxwells, cm- an induction 
of 15,000 lines as an “ induction of 15,000 Gausses ” 
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Why the “ Oersted *’ as representing the magnetic 
reluctance of ‘ one cubic centimetre of vacuum ” 
should be Introduced is ilso not very apparent There 
18 perhaps some excuse for the use of such terms In 
the fact that others have done so before, but the in¬ 
troduction of the tenn “ activity" in substitution of 
the generally used and perfectly understood term 
“space factor*' is surely quite superfluous It will 
also puzxle the reader to say what a “water shield,” 
a “ stopped solenoid,” and x “ fringed insulation ” are 
Such technical terms may be convenient for a par¬ 
ticular workshc^ as short instruction to the workman, 
but a scientific book is not the place to use them 

On the very important question of heating of coils 
the information given is rather meagre All we arc 
told on p 299 IS that a 

“coil of ordinary dimensions mav remain in circuit 
continuously when the applied electrical power does 
not exceed o 50 watt per square inch of superficial 
radiating surface ” 

A curious statement is made on p 184 as regards 
the time constant of two coils in parallel The author 
says that it is only one-quarter of the value for the 
cods in senes, but hi has evidently overlooked the 
fact that although the mduct-mcc is quartered, the 
resistance is also quartered and therefore the time 
constant remains the same Gisbbrt Kapp 


AiVALFSIS Oh WINF \ND OTHER 
SPIRllUOUS LIQUORS 
Trattd complet d*atialyse Chtmique, apphquie aux 
tssais tndusifiels Bv Prof J Post and Prof B 
Neumann Dcuxi^rne edition Fran^i^e, traduite 
d’apr^s lo troisiimc Edition nllcmandc By G 
Chenu et M Pellet lomc Second Troisi6me 
Fascicule Pp 497-4916 (Pans A Hermann ct 
Fils, 1910 ) Price 13 francs 
HIS part of Post md Neumann’s work denis with 
alcoholic beverages and some allied products 
Chiefly It is concerned with wine and beer, and the 
original German text h«\s been largely suppUmented 
bv details of the French practice in the chemical 
surveillance of these articles Thus Gallicised, the 
w'ork is of special interest for those concerned witli its 
subject, inasmuch as it represents the experience of 
two great wine-making counlriOH and of one, at lexst, 
famed also for its beer 

Dr P Kulisch, of Colmar, is responsible for the 
original section dealing with wines, but in view' of 
the importance of the subject in France considerable 
additions have been made by the French translators 
The result may Ihc-refore be takfn to indicate the best 
practice in the two countries At the outset are given 
the definitions of wines 'ind the descriptions of usual 
manufacturing oper*)tions adopted bv the International 
Congress for the Repression of Food Adulteration 
(Geneva, 1908, and Pans, 1909) Then follow direc¬ 
tions for the chemical determinations required during 
the preparation and fermentation of the grape-juice, 
and the official methods prescribed in France and in 
Germany for the analysis of the fermented product 
Detailed notice would be unprofitable here, It must 
suffice to say full directions are given for apprais. 
ing the various vinous constituents Numerous illus- 
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trations of apparatus are shown, as well as tablet 
needed for the estimation of alcohol, sugar, and 
“extract/* 

For the benefit of local authorities and others in 
this country who are inclined to begrudge their 
anal} St his fees, it may be remarked that the French 
prescriptions for the analysis of wine in\otve no fewer 
than nineteen separate experiments or determinations, 
whilst the German regulations require twelve for an 
ordinar\ full analysis und twenty-six in special cases 
Having carefully obtained his an'il}tical results in 
any instance, how Is the operator going to interpret 
them’ borne data for this purpose are given in the 
text, but they arc meagre, and might usefulh be 
supplemented Even to the experienced, a record of 
maximum and minimum values }icldcd with given 
methods by genuine wine of different tvpes would 
often be of service 

One rather humiliating reHertion is suggested on 
looking over the various modes of examining wine 
The liquor “ which maketh glad the he irt of m in * 
holds \Gt some secrets which elude his skill as a 
chemist Much ns chemistry has advanced since the 
days when Pasteur carried out his ** htmUs snr le vtn/* 
the palate is still an indispens'ible aid to such studies 
Just tts the chemistry of the living plant transcends 
in delicac} that of the laborator}, so the senses of 
smell and taste can discern, and in some sort evaluate, 
differences far too subtle for demonstration bv balance, 
test-tube, or polarimetcr Not only for the finer dis¬ 
tinctions between vintage wines, but even sometimes 
for detecting relatively gross adulteration, the orgadb- 
leptic test of bouquet and aroma ronmins I he best or 
the onlv criterion 

As regards beer, there is little desenbexj that would 
be new to a wcll-lraincd brewers’ chemist The sec¬ 
tion, however, gives a concise account of the oiiera- 
tions necessary for the chemical control of brewen^ 
procedure, including the examination of water, barley, 
malt, hops, and wort, as w^ell as the finished beer 
The v.inoub distilled spirits and the liqueurs arc dealt 
with in an important division, whkh includes also an 
Acc6unt of pressed veast—now a notable b>-product of 
alcohol distillation Cider, perry, vinegar, acetic acid, 
and meth}l akohol are other subjects troaled in the 
volume C Simmonds 

PRICTIC 4 I PiTIIOLOCY 
Practual Pathology A Manual for Students and 
Pfaclittoners Bv Prof G Sinis Woodhead Fourth 
edition Pp xxii + 798 (London flenr}' Frowde 
and Hodder and Stoughton, 1910) Price 31s 6d 
net 

T he practical pathology of to-dnv is very different 
from the practical pathology of twelve or fifteen 
years ago, when the third edition of this book was 
published Nevertheless, the present editxkn, as re¬ 
gards the scope embraced by it, remains much as it 
was. vfr Tit IS a guide for the post-mortem room and 
a manual of practical morbid anatom} and hlstolog}', 
gonera^nthology, with the exception of inflammation, 
IS alni^ untreated Prof Woodhead has, however, 
deliberately chosen this course, an<^ in the preface 
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explains that in its present form “Practical Path* 
olo^ “ has been found helpful to the medical student 
in h» class and ward woric, and to die practitioner 
who desires readily accessible data on the methods 
and information which it contains. 

The first 150 pages are devoted to post-mortem 
examinations, and the methods of preparing tissues 
for microscopical investigation. A judldout selection 
has been made of the multitudinous methods for fix¬ 
ing, hardening, and staining that hav^bem devised, 
and this [lart of the book should be 11 ost useful 
After this the plvenomcna occurring in Inflamma¬ 
tion arc discussed, and then the morfoii changes met 
w ith in the various tissues and organs re dealt with 
'Ihis method, while having the advant *ge of taking 
the student through the principal alt€ 'ations which 
occur in a particular organ when disepsed, has the 
disadvantage that descriptions of prooe^ses which are 
ver} similar in the vanous organs, e gl tuberculosis, 
are repeated again and again, with a consumption of 
space which might perhaps have Wen Kttcr utilised 
for other subjects which have been omiqed 
On the whole, the descriptions of thi histological 
appearances of morbid tissues are amplepnd accurate 
nnd all the cominoner i.ondttlons are deaft with We 
fail to find an} reference to cndotheliomatbus tumours, 
which of late have assumed some importance, and 
no mention is made of the differentiatioj of ovarian 
cystomata into two varieties, nor of the net that the 
pseudo-mucinous cystadenoma on rupturl frequently 
gives rise to metastatic growths of the Veritoneum, 
which ninv become carcinomatous | 

Nearly two pages are devoted to a description of 
the so-callcd parasites of cancer, but the student is 
not warned that the parasitic h}pothesis of the genesis 
of cancer is now largel\ disc^itcd, and that these 
so-called parasites mii} be peculiar forms of cell de¬ 
generation Nor 15 nnv mention made of modern 
work on the cytolog} of malignant growth^ or of the 
apparent transformation of carcinoma into sarcopia 
h\ a metamorphosis and overgrowth of the amnec- 
u\c-tissur stroma 
With a little ampIiRcation on these and other points 
b\ the teacher, the work should prove n nwst useful 
class book on practical morbid histology beau¬ 

tiful coloured drawings bv Mr Richard liulr and 
others are much to b( commended, though pccaston- 
allv (eg Fig 265, Tertian malaria) more i$ldepicted 
than will ever be found in any one specimei[ 


svnESTLR^S MAIHEMATICAL FAJ1ER5 
The Collected ^fathemaiical Papers of Jamel /osefih 
Sylvester, FRS, Vol ill (1870-^3)1 Pp. 

XVI+ 688 (Cambridge University Press,| 1909) 
Price i8* net 

T he greater part of this voluiihe consists of I papers 
on the theory of algebraic forms, ami their 
substance 19 now so familiar that It is necdUess to 
analyse them But the reader who turns back to 
these classical memoirs is charmed, as ever, bW the 
genius the\ display, and the extraordinary vit/acKy 
with which they are written Moreover, Sylve^ater’s 
habit of publishing in ha*te, while the hot fit vi'aa on 
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Utt, riwkw all his papera stimulating m a way 
which encourages researdi Hla scattered hints and 
surmises, his digressions and scholia, his occasional 
fantastic notes, all add to the fascination of his work 
Thus, to take an example quite at random, he con¬ 
cludes a paper on irr^udble concomitants by re¬ 
marking •— 

have always thought and felt that beyond all 
others the algebraist, in his resarches, needs to be 
gilded by the principle of faith, so well and philo¬ 
sophically defin^ as ' the substance of things hoped 
for, the evidence of things unseen '" 

This might as certainly be ascribed to Svivestcr as 
n characteristic passage of Sartor Resartus" to 
Carlyle 

One of the memoirs on quantics deserves particular 
notice, it is that which represents concomitants by 
graphic symbols, such as those used in organic 
chemistry It is curious that this method, which at 
one time engrossc;^ ClifTord as well as Sylvester, 
should have been so barren in results Perhaps the 
most Interesting things in the paper are Sylvester’s 
remarks on the possibility uf algebraic theorems 
having corresponding propositions in chcmistrv, for 
instance, he savs, 

" Hermite’s law of reciprocity amounts to 
iffirming in chemical language that in any com¬ 
pound an arbitranly selected group of m n-adic atoms 
may be replaced by a group of n m-adic atoms, but 
how far this law of replacement has objective validity 
in the chemical sphere, 1 am not able to say " 

Among the arithmetical papers, of which there 
are several, the longest, and one of the most interest¬ 
ing, is that on the diophantine equation x’ + y’ssAs* 
Although Sylvester did not reach so definite a result 
as that stated by Lucas, he considernblv extended 
the theorems of P^in, and the in which he does 
this IS of a strictly elementary^ kind Besides this, he 
gives a beautiful proof of a fundamental theorem 
coonected with “residuation ” of points on a cubic 
curve, by the application of elliptic functions this 
can be done in a line or two, but Sylvester’s demon¬ 
stration is far more instructive 

Another paper of interest is that on the distribution 
of primes, m which he extends the method of 
TchdbichefT, while several scattered notes on parti¬ 
tions, Farev scries, and the theory of vulgar frao- 
tionn, contain hints which may very likely admit of 
development 

One definite suggestion mav be mentioned here 
W PP It is well known that Sylvester 

prov^, and generalised, Newton’s rule for discriminat¬ 
ing the roots of an equation /(jc)=o This rule 
employs the coefficients of / and also those of a 
derived function the coefficients of which are quadratic 
In those of / Now the question is whether there 
may not be other derived functions, with coeffiaents 
formed by some simple rule, which may settle those 
cases in which Newton’s rule is insufficient 

The care with which Dr Baker performs his duty 
as editor again deserves condial re^nition, on pp 
35^-8 the sign + In several places seems fo be a 
mlquint for and it is possible that a few other 
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such mistakes may have been overlooked, but cop* 
siderlng Sylvester's great inaccuracy in proof reading* 
the correctness of the text, so far as the present 
reviewer has been able to test it, is remarkable 

G B M 


NATURE-STUDY AND ROSE PESTS 

(1) BatUrsea Park as a Centre for Nature Study By 

\V Johnson Pp 128 +map (Published under 

the direction of the Battersea and Wandsworth 
Educational Council) (London T Fisher Unwin, 
1910) Price 15 net 

(2) How to Know the Trees By H Irving Pp. 
vi + 179 (London Cassell and Co, Ltd, 1910) 
Price 35 bd net 

(j) Rosenkrankhetten und Rosenfetnde By Dr, 

K Laubert and Dr M Schwartz Pp vi + 59 
(Jena Gustav Fischer, 1910) Price i mark. 

HE pursuit of natural history observations on the 
part of children in towns can be in many ways 
more profitably directed in parks than m the open 
country, at any rate until such tunc as the children learn 
how and what to note Proximitv to the schools, the 
aggregation of many features within a small area, and 
opportunities for repeated visits all favour the sys¬ 
tematic use of advantages offered by tlie London public 
parks Ihe chief opportunities for study in Battersea 
Park (1) arc provided by the birds, both wild and cage- 
bound, insects, wild fiowers, and trees These themes 
arc well elaborated by Mr Johnson with a knowledge 
arising out of intimate acquaintance In addition, 
there are chapters on history, geography, and set sub¬ 
jects for rambles, while other facts are collated in 
the outline calendar, and a map serves for general 
purposes, as well as for indicating the positions of 
the large trees The volume represents an efiectivo 
triple cooperation of an observant author, a well- 
guided educational council, and an interested pub¬ 
lisher 

Although numerous books on trees arc extant, 
it IS doubtful whether unv one of modest dimen¬ 
sions describes more precisely the ever-changing 
appearances and distiiKtive features of the trees 
than the volume provided bv Mr Irving (a) 
About sixtv different kinds are described, some 
verv briefl\, when they arc closely allied plants, 
is the various pines, others, ns the ash, at 
great length, but in all cases full indications are 
furnished of distinguishing characters The illustra¬ 
tions have appeared before, but they are so excellent 
that they bear repetition The author introduces but 
few technical words, even to the extent of leaving out 
the scientific names of the trees, in the case of the 
Himalayan pine the scientific name is required for 
purposes of identification, and, generally speaking, 
they are desirable The book can be thoroughly 
recommended 

In the volume on rose pests (3) Dr Laubert deals 
with fungi, and distinguishes seven definite diseases. 
Rust, mildew, canker, and leaf blotch are the com¬ 
monest, to which arc added rot mould {Peronospora 
sparsae), a root disease (Roeslerta sp ), and a Botry- 
tis rot (SeUrotitiia Fuckelmna) Two other diseases 
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of r<h.os» leaf-spot (Septona tosae) and tumour 
(Botfyosphavna dtplodta) are not given This part 
of the b(M)k miii'ht have been condensed with advan- 
tn(fe Dr Schwartz has a more extensive task in 
describing the insect pests, of which more than ft 
hundriKl arc known About fifty species are shortly 
dcHcnbed and tabulated according to the parts of the 
plants which tliey injure The data given are as full 
as could be expected, and remedies are mentioned 


OUR BOOK SHELF 

hxtrasis in Metal Work tor Trade Preparatory 
Schooh By A i J Kersey. Pp x+70 (Lon¬ 
don G Beil and Sons, Ltd , iqiu) Price ja OJ 
net 

*] vvKM \-sE\RN exercises in det ul are cont'iincd in 
this book, 'ind hints for continuing therenfter u ixiursc 
111 luctal-work suitable for pupils in trade preparatory 
schools The exercises irc carefully gnduited, at 
first mtroduiing ihr usi of hind tools, and hading 
up to some sinijjk exercises in the use of machine 
tools, such as dnlhnjj machines, shaping machines, 
und turning lathis flu drawingc* an good, and 
show in e\er> case what is required of thi pupil 
Sonic little oinissKMis occur here and thtre, for 
ex iniple, on p appirar drawings of i V block as 
an example of the use of a sh iping machini It is 
iustoinarv to havi a groove at ihe bottom of the V 
in ordir to facilitate finishing its faces, this his bc*en 
oimttid It is not, Fiowcver, a grivc objection to find 
such details left out, students pt>sscssed of ivcr ige 
inh11igciiC4 will discover them, and judging from the 
preface, it is more than proLiblc that the author had 
this view before him in the prodia non of the book,. 
We cm coninund heartilv the rending of the 
« auth<ir\ pref u( to anv li nher or otlur ptrson having 
an intirtst in workshofi clissts J he v ilue of a 
simpithrtic te ichor cannot be «i\cr-estimated, It is 
often difticult for an instructor who Ins been trnined 
111 an engineering works (md this is essential) to 
realise the difiiculcios of the bov who has just left the 
lIi merit in sihool L niess he Imrs m mind the inis- 
tikes int( troubles of his own earh ajiprentice da\s, 
lu IS apt to be impatient Pupils should be m- 
louragfd to think out mswers to hi>me-wi>rk ques¬ 
tions Those ippeinng in tht book are dt signed 
with iho \iew of riiltiv iting thr spirit of inquirv and 
of teuiniio’ pupils to think about their work, is pure 
mampulUive skill is of little value without this -the 
truv urn of all education technic i! or otherwise 
We cm rommend this borik as an intelligent attempt 
to issist in earning out these braad-imndcd prin¬ 
ciples 

A Lccturt on \fendeli:tfn Bv Dr H Drinkwnter 
FRS Pp iii + ii (London J M Dent and 
Sons, Ltd , 1910) 

In this book is given a popular lecture on Mcndehnn 
heieditv printed apparentlv with Inrdlv an> altera¬ 
tion , and considered ns n lecture it ih distinctlv good 
It IS verv simply and cleirly written, and with the 
help of the numerous diagrams and figures should 
make the main outlines of the subject clear to ttiosc 
who have no previous acquaintance with it It has, 
however, the unavoidable defect of a lecture, that to 
avoid confusion essentials must be emphasis^ to the 
exclusion of the less important it would probably 
have been improved bv the addition of footnotes in 
some pbues, ampliTving or qunlifving the statements 
mtext For example, the inference (p ai) ihit 
and animals arc hmU up pf a number of 
uidtvi^tbU unit factors u^o« wbirh thetr characters 
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depend" (author's italics) surely requires a qualify¬ 
ing note to the effect that such unit factors nu^ 
equally possibly be superposed on a basis which is 
different in nature 

The figures .ind diagrams are mostly clear and good, 
and there are well-repnxiuccd portraits of Profs Bate¬ 
son and Punnett, in addition to a frontispiece of 
Gregor Mendel Ihe representation of a wrinkled 
seecT in Fig 5 is misleading, and the figure on the 
last page, niustrating the union of germ-cells, besides 
being rather ^vbscure without further explanation, 
contains an iiinccurnc> in reproduction which might 
be confusing Other small points which could be 
improved are the explanation of the 3 i ratio, and 
the use of the s>mboIs Fj, Fij, Instead of the con¬ 
ventional Fi, F2 We have pirhaps unduly empha¬ 
sised the small defects in what should prove an 
excellent introduction to the subject for those who 
read of It for the first tunc L D 

The ippUcatton of Loeic Bv Alfred Sidgwick Pp 
1X+ ^21 (1 ondon MaCTnillan and Co , Ltd , 1910 ) 

55 net 

“ 1 HKOLioiioi T this book ‘formal* logic is identified 
not onlv with the logic winch expressly calls itself 
formil, or ‘ deduciivc,* but with any logic which, like 
the ordm.irv ‘ inductive * logic, is, in fact, nxire 
formal than it professes to be Wherever actual 
applicition and its difhcultics arc ignored, thcTC is 
forni.ilitv of a harmful kind " 

Accordinglv, Mr Sidgwick discusses such matters 
rtX the ground of an inference, causal inquiries, 
ambiguitv, indefinitene ss, error, begging the cjuestion, 
distinction and definition and the like, making con¬ 
stant use of well-chosen illustrative cases, and writ- 
ln(! ahvavs in ittractive and lucid style There is 
some good protestation agiinst slovenly modern usage 
of words \Vh> should “ transpire “ be allowed to 
me in “ happen *’ “ phenomcn il ’* to mean “ extra- 
ordinarv " ^ \Vc are much to blame in this, 'tis too 
much proved 

On generil counts, Mr Sidgwick views his sub¬ 
ject from the point of view of Dr F C S Schiller 
I ertfifUtni^cn durch Pflanzcn und Pflanzenstoffe ein 
(ifi4ndTiK\ dif Viffiiahn Toxikolo^tc fur praktische 
AerzU^ \pothckcr und Botamker By Dr F 

Knnngiesscr Pp iv + 49 (Jena G Fischer, 

1910 ) PriLc T murk 

Tills little wt>rk deds in a v« concise form with 
the toxic n iturc and effects of various plants and 
pi int-constitiu Ills , It IS, 111 fact, a brief outline of 
vegetable loxicoUigv 

In the first ch ipter the subject is dealt with from a 
gtncril point of view, the symptoms that usunllv 
follow th( ingtstion of suih poisonous or harmful 
substanciN being consideretl ns w'ell as the means 
that ma\ be adopted as remedies In the following 
chapters a short account of the more important toxic 
plants and (dant-constituents is given ncC^omponicd 
ill eich c;isc with the most striking symptoms it 
produces 

The author hn^ certninlv succeeded in compressing 
a large amount of information into a very small com¬ 
pass, and has produced a work that will be useful 
phvsicinn and pharmacist, espccmilv to such as 
reside m the countn', where the accidental poisoning 
of children bv eating toxic fruits and roots w unfor¬ 
tunately no rare occurrence The book is remarkably 
free from error, but Lobelia inflata Tamut commums 
Deiphtmum Staphisaena, GraHola o^cmolis, and 
some others might well have been included in the list 
of toxic plants, while Dr Mitlacher’s very useful work 
on toxic plants and vegetable drugs might have found 
a place in the bibllograph) 

Hbnrv G. Grebnibh 
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LETTERS TO THE EDITOR 

[Tht £ditor does not hold Himself tesponstbU for opimont 
expressed by his correspondents Netlher can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of Nature. 
Ao nbuce is taken of anonymous communications ] 

Colliery Waralnfo 

During the past thirty }earS| the Colhnry W irninffs 
appearing from time to tunc in various leading novs- 
papers in the British LoulfitldH have been vigoiuuslv, e\en 
vicloufll>, attaiked b\ a few minin^t en()int4r> and pro- 
fessomi of mining 1 wo excusps have bn n advam r>(l is 
an expUinntion of these onalaughtN—w irningh are held Ui 
be an Insult tu thi intelligence of inincrs, and although 
based upon recordi d factSi tluv arc dianKtritally opposid 
to theor\, to the common view, and to educate d opinion 
It is the thtory that forms the burdui of a coluiiin Trtuh 
on the subject in the i ime^ of January 4, and it is thi 
theory which Prof Hi nry I.ouis harps upon m N\tln]- 
of junuur\ 12, pp 33^1-^ 

Ont of the most remarkable fentun s of th< vinous 
discussions has thi nfusol of thi theorists to 

any facts unless thrsi^c in be made, soniLhow or otlii r, to 
support the common view Of Darwin it hvs btM.n sud 
that •'hi would di strov his theory rather than ignore a 
’ It IS n p!l> that in«n\ prefi r to idopt the oppositi 
principle, and ire i\<r re idy to dismiss facts which do 
not supjKirt po]>ular liehefs Whi n dehnilc facts arc. 
stated showing that the Colliery Warnings are issued 
during the prnods when luarlv all our mining dis istcrs 
occur, lh( usual retort is that the cases li i\e littl* or no 
bearing on the matlc r, and vet if a iiiishlatenient is midi 
as to the atmcfrphiriL conditions, the theorists claim that 
the nccidi nt is om that supports their view Newspapers 
nre a fruitful sourn of error, espoclnlly in scientific 
matters J he im lam holy fact is that, with nil the 
* educ It ion '* of the past forty yeors, people npjie ir to be 
more r ulv than ever before to swallow the most ridiculous 
stotemeniN appearing in the Press under ihc guise of 
sen rtilic inform iiion 

Here IS Prof la)uis entering ujwn a crusade against 
Colllerv V\ arniiigs because they ure not in acrordincc 
with his theor) Of ccxirse, the first impn ssion the 
gcneril render entertains is th it thi professor his maste nsl 
the meteorology of the suhicct, hut when, 11s a wiIiu''H 
l>eforc the Roval ( ommlssion on Mines, on Muv 27 iQoX 
he was uskod if lie was acquainted wilh the olliciil daily 
meteorological reports, his replv was “ 1 hive sem thi m 
but 1 nm not familiar with them,” an admission which 
puts him out of court Books of ncvvspapi r c ullings, on 
Ihy other hind, arc far more entertaining ihm dry oflii 1 il 
reports, and it does not require much research to alight 
upon definite si itements that coIIh'tv explohiuns have 
occurred under a low or rapidly falling b irometer 1 In 
most glaring of them is connected with the greatest mining 
disaster the world his ever known—I he explosion in llu 
i oumires mine, within n fi w minutes of 7 n ni on March 
TO, loofi, when about i2cx> miners perish^ Prof Tjoui*-, 
doubtless road Ihe statc^ment in the Colhrry Guardian, 
the orgm of the mining engineers, that that frightful 
calamity was accximpamed by a *' pronounced fall of thi 
barometer ” The assertion fitted In exactly with the 
theory, and therefore there could be no possible objection 
to It 'fhe statement, however, was most inaccurate At 
the very moment that the pit blew up, oliHcrvutions were 
l>elng taken nil over France and neighbouring countries 
and almost before it was known that the disaster had 
occurred, the Bulletin International dn Bureau Central 
MHiorologtque de France had been prepared showing the 
existence of a well-marked area of high pressure right 
over France, the barometer had been rising throughout 
Ihe previous night, it was rising at the time of observa¬ 
tion, and subsequent reports showed that It continued to 
Mse for some time after the explosion No amount of 
luggllng with what was said In the papers can get over 
>he cold, dry record of facts The official infprmation 

public property, which Prof T.ouls and all who support 
him enn consult at leisure and at trifling cost 

Ici Mav and June, iqio, readers of the SfoUman were 
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treated to B discussion of tht subjLCt, one of the crltlps 
giving the worst case in his long experience of auch lO 
issue of damp In a mine in the 1 asi of Siotland that 
Ihc airways, &c , became so foul, the miners had per¬ 
force to leave off work and cU ir out ** this dangerous 
outburst was said tu be ussocialtd with th< gl iss fulling 
fin inch in the course of a few hours It agreed pn ciselv 
with the popular notion of the exurinl litiicsj, of things 
In a subsequent lommunieation the critu, to dispel tho 
doubt about the baromiier having dropped at an unheard- 
of rate, supplied readings said to have biH.n obtained from 
the Kew and Ulasgow records LnfortunatLiy for the 
theorists, tin Glasgow valufs show that the decrease of 
prt ssure on each of the iwo oee isions nhrd upon uas 
ixnetly <t» inch less than was silted bv the critic, the 
burometer standing vw} high, in ihi first c ist perfe'ctlv 
steady, changing only ooo^ inch (not 100^ inches) in six 
hours, and in the second cusi d« dining oiu inch (not 
1 112 inches) in six hours Thi si imagin ir) falls of more 
than an inch m six hours will have got into many a scrap¬ 
book for future n fcrenei 

How determiiii d thi iheonsts ire not lo attach any 
wi ight to evidenii vvhnh is unf ivour ihh to them is wdl 
illubtrnterl b> the rash (oiulcmnation of the Seaham 
nlords by n hading supiwrier of tin low-barometi r 

uh a —“ \s to Mr Corbitt’s hgun s, tin v !iav< given us 
muth imusement, as he got rt suits fiallv contradicting 
simple sciiniilie principlis llu (icrmans it Saarbriickin 
sinithirlv " baits obtuinrd bv i inful obsi rv( rs in 
diffinnt countries nn thus not < nlithd to considi ration 
thf> onl> deservr to bi laughed at bu iiise Ihiy are at 
variHiiee with prMoneeivtd notions 

Pnvf Louis and his supporlers ire afr iid that if th*v 
give way on this question, 1 terrihh f iti awaits the 

world—nothing short of casting Ikivlc,\ law to the bcrup- 
heap But they can rest issurcd that no such dire 

calamity is indicated Jioylc’s I ivv will for evir remain 
unassailable, what must go bv tin board and lo the scrap- 
heap is the method ndoptrd by the lovv-pn ssure theorists 
to |upport their views Who firsi st irted tin 1 urious idea 
that the barometer fulls at llu rite of 001 inch per 

minute is not known, but it is the rate used by many 

writers here and obroid It was adopted by the Rovh! 

Commission of 1870-86, by Sir bndtruk ^bd, by the 
Colliery Guardian, and others, to show Ihu an acre goaf 
chirged with a yard in depth of g is would foul 1 

ventilating current of 1000 ruhn fi rt jm't minute lo Ihr 
extent of 4 4 per emt , and the tiirnnt is consequtnllv 
neiring the explosive point, W'hiih is from s P* *" to 

7 per cent of fouling Thin ire two vuv si nous objec 
turns to this conclusion In how manv minis ,n the 
Lmited Kingdom do the riovnmmrnt inspertors consider 
1000 cubic fe*ct of air per ure of gas as aiiipir for 

vintilating purposes? Has injone evir known, within 
the temperate zone, falls of the baronuiir it the rate of 
0(1 inch per hour, or 144 inches pi r d i\Ihe allegul 
fall of an inch in six hours at (ilisgow refern d lo ibovr 
IM a mere nothing compand with the stuprndous rate 
beloved of mining englni*irs Continental fxjviris who 
have (ttudifd the subjeit have decided that 0-04 inch 
(i millimetre) |)er hour is a verv rapid fall A rite of 
006 inch per hour 1« far from being n common occur¬ 
rence, and Intervals of \cnri may pass bctwi'on falls of so 
much as o I inch in an hour To prove their case, the 
theorists have ndopted a rate whu h is fifteen times greater 
than a very rnpul fall Fven if we apply oofi Inch per 
hour, or o-ooi inch per mmul<, and keep to the looo-foot 
ventilating current. It reduces the fouling from 44 per 
cent to 0*44 per cent , a proportion which the fiiemen 
would have very great difficulty in detecting There Is 
here no violation of Boyle’s law, which teaches us that 
tht expansion of the gas is proportional to the diminu¬ 
tion of preSBurc, not ten or fifteen times greater In 
general terms, it may be st ited that with a normal 
ventilating current no diminution of pressure in our lati¬ 
tudes Is sufficiently great to bring out from the open goaf 
n volume of gas large enough to foul the ventilation to the 
explosive point 

Now as to the high-pressure side of the question Prof 
I.,ouis strongly objects to Warnings against danger during 
anticyclonic fKrIodf, for thev upset his teaching, but the 
note In Naturi of December ag last, p 277, shows that 
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there ii a preponderance of explosions about the time that | an Intimate relationship between the movements of Ibe 

the central arras of anticyclones he over our own coaU I barometer and the pressure of the gas existing In seale 4 ^^ 

f^tds Until Prof Louis can prove that thk 8tuteinent» | up places In the earth — not tho gas m the open goaf* 

made by an independent Investigator, is wrong, those who i which Is acted upon directly by the air-pressure Tha 

study the question with an open mind will not readily gauge Inserted In the sealed^p reservoir of the Hutton 
acquiesce In his theory, which requires the presence of a < seam showed that on every occasion when the barometer 
cyclonic area to bring about a disaster 1 rue, Mr rose, even as on March 34, 1881, when it was at h very 
Uobson's report to the witish Afisoclatlon, and the papers | low level, the imprisoned gas showed an out-bye pressure, 
to the Royal and the Meteorok^Ical Societies by Messrs indicating that it was being compressed (FJg 1) When the 
Scott and Galloway, were based on the theory that a low barometer was at its lowest, compression cessed, and 
and falling barometer was necessary, hut a glance at the gauge indicated an in-b>d/^l^ssure Those who dls- 

their diagrams Is sufficient to show that oicldents under cussed the obciervationR were m^tifled, they could not ftt 

a high barometer were attributed to a falling barometer over the facts disrlnscil, and the onlv escape from the 

at some other time, Mr Dobson going so far away as a dilemma was by deiiding that it was all the fault of the 

fortnight from an explosion to get a barometric fall to barometer—that it was not sensitive enough to fall twenty, 

satisfy tho theory But wIilr Messrs bcott and Galloway thirty, or fort}-eight hours sooner than it does I No 

had completed their inquiry from the purely theoretical physicist who has studied the action of tho Instrument 

side, the diagrams were ready, and the percentages of would admit that, even supposing there is any lag. It 

accidents under different conditions had been workf^ out, would amount to as many seconds It Is a more reason- 

recourse was had to the very simple device of looking up able suggLstion that the increase of barometric pressure 

the facts Mr Galloway was permitted to examine a weighs down the earth's crust, and this, acting upon the 

large number of report books kept at mines In Scotland Imprisoned gas, Increases Its pressure It Is under these 

In 1873 To the nmnrrmcnt of the authors, they ** found high-pressiirt* rondiiions that Colliery Warnings have been 

that sometimes n sudd* n fill of atmospheric pro'^siire has issued through three decades, and it Is under these same 

taken place without causing gos to appear, and some- conditions that thf worst explosions take place, for thev 

times gas has suddenK app< artd In considerable quontlty are associated with greot outbursl8*of gas flooding the 

when the pressure was high and steady " Beforr the workings suddenly, and not with the almost inappreciable. 

Royal Commission of 1870-86, an experienced mining regulatfd flow of gas from the open goaf under n low and 

engineer, Mr F Wardcll, stated that from his own falling barometer 

observation explosions ociurriKi generally on a rising Ihk Author of the Warnings 

barometer, and Mr (now Sir) Henry Hall, the well- - 

known Inspettor of Mines, di^clared —“ More of the large I am delighted to find that m> article on this subject 
accidents tnat have happened in mv hands have hnppenfxl has drawn a reph ffom the Author of the Warnings, 
when the glass was high, than otherwise Evidence in though 1 must admit to disappointment at the charoLter 

of hi6 letter In my article I stTted 
certain fads as to the occurrence of 
fiiedamp in collieries, and showed how 
this gas must behave under varying 
barometric pressure in occordonce wiln 
well-known physical laws, to mv 
mind, there is only one proper way of 
i nntrovert Ing conLluslons thus arrived 
ut, and that is to show where I am 
mistaken in my statement of facts, In 
my enumeration of the natural laws, 
or In my deductions from these 
premise** This, however is precisely 
whjt the Author of the Warnings has 
not even attempted to do, he his pre¬ 
ferred to be guided by the old solicitor's 
maxim ** wTien you have no sase, 
abuse the plaintiff's attorney " 
support of these statements could be multiplied to any [ I do not propose to follow the Author of the Warnings 
extent, nnd tho»*e who are interested in the question, ' in the personal tone that hi his introduced into the dls- 
insteod of trnating the evidence is merely amusing, should ' cusslon, except to nay that the theory^lf theory It be— 
seriously endeavour to arrive nt a reasonable explanation 1 that a falling barometer is apt to correspond with an 
of the appiirome of dangerous volumes of gas In mines 1 Increase in the percentage of firedamp in the air of 
when the barometer Is rising or stands high collieries is ccrtuinlv not my theory, and originated long 

There wis a time when no one guessed that the earth's before m> time As the Author of the Warnings implies 
crust was always on the mose, wobbling like a jelly, but that these views necessarily connect colliery etplosk>n» 

Darwin startetl a new idea, declaring that the time would with a low barometer, It seems worth while repeating that 

come when scientific men would no more regard the earth this Is not my opinion , all that 1 maintain Is — 
as immovable for any length of time than they would (f) Barometrlt variations are onlv a contributory cause* 
believe In an everlasting calm In the atmosphere Since and a relativelv unimportant one, of colliery explosions 

that declaration we have advanced a long way on the (3) A falling barometer, or, to be more pmise, a flatten- 
road towards proving the earth's crust, no longer sup- mg downwaids of the barometne gradient, is apt to be 

posed to be a rigid mass, liable to rise and fall under accompanied by an increosa in the percentage of fire- 

the vast changes of atmospheric weight indicated by bare- damp in the flir of mines 

metric \ariotions To jniners It has been a matter of Thus W Kbhier has shown that a alow Increase In 
common observation that earth movements are of frequent the percentage of firedamp may be duo to a steady high 
oocupenie, and the evidence before the Roval Com- barometer, or even to a slow noe following upon a 

mltmn of 1879 showed that strong rock-roofs are either very rapid one, 1 e to a flattening of the beremetrlc 

actually forced down or become much curved, eventually gradient 

recovering their normal position when the gas-pressure Is The Author of the Warnings appears to attach much 
dlvertedin some other direction The great dioaster at Importance to the Seaham Colliery records Seeing how 
Abercame on Septemlwr 11, 1878, when 368 lives were fiercely he has accused everyone else of only using such 

lost, had been preceded by outbreaks of gai daitv from fxets as suit them, It might be expected that be, at any 

^tember 5 to 10, consequent upon a squecse or settling rate, would be above reproach in this respect, unfortu- 

oolki Since the beginning of the month high barometric nately, however. It would be difficult to And a weroe 

pressure had ruled—30-35 Inches at Abqrcarne on the day offender than he U in the use he has made of tbfsa 

of the dmster records In the first place, he ought to have mgde It 

The Seaham records demonstrate clearlv that there Is clear that these records do not dlww gas pretture In a 
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undw normal condition!, they were taken in a 
liOjlnd nff portion of Seohom ColHery after on explosion 
an underground Are, and thus represent what took 
place under an entirely obnormal condition of the mine 
Apart from this point, the Author of the Warnings con¬ 
trive! to give his reader the Impreuion that Mr Corbett's 
■Seabam Colliery records entirely favour his own views, 
that high barometric pressure causes an increase m fire¬ 
damp In lalnea, so far from this being the case, how - 
ever, Mr Cor^tt's own words (Trans. North Eng 
Inst. Min EngM vol xxxii , 1882-3, p 310} ore —** It 
IS well known that gas Is frequently found in colliery 
workings before any fall of the barometer commences 
. , rhfi barometer, so far as on Indication showing that 

gas may be expected, cannot be said to be reliable'* in 
the discussion of this paper, Mr J Doglish (ibid , p 311) 
jaid that he had made expenmints ut I Jetton Colliery, 
and that ** the results he arrived at were precisely such 
ns were giv*n by Mr Corbett, namely, thnt tture was no 
connection whatever lx tween the variations of the baro¬ 
meter and the fu-evaknCL of gas in the g'lllerles of tin 
mine The chief witness cited in his favour by the 
Author of the Warnings is thus seen to give ixidencc quitt 
directly against him when he is quoted correct!) hurthtr, 
if the Author of the Warnings attaches tin importance 
that he appears to cjp to these records of prchsure, why 
docs he not quote the very well known and much more 
applicable experiments of Sir I Indsay Wood, who d» ti r- 
mmed the pressure of firedamp in normal cool sl nrib b\ 
boring holes into them and inserting pri^Sbum guugis/ 
ills general roncliisinns (Trans North Tng Inst Min 
Eng, loL XXX , iXHo-i, p 224) an —there is no 
oontu'ction between the variations of the bnronniruril 
column and the temperature with the quantities of gis 
evolved**, only in one set of tests, numel), at Fppliion 
Colliery, was anv connection traceable, 'ind, resp^'cting 
rhtsc, hw Llnclsav Wood (ibid , p i8a) states — * With 
the barometer steidily filing, the gas pressure (with one 
tr two exceptions, when there was an increasi) sleiulil) 
dwreased '* 

Persunull), 1 attach relatively little importance to records 
of pressure alone evei to such careful ones is those of Sir 
Lindst^v Wood, Nasse, Broorkmann, , in the iIimiiu 
of analyses, it is only a conjecture that the pressure w'is 
cuusod hv firedamp, and in the rase of Si ahnin ( ollicrv 
It Is quite hkclv that other gases were present in large 
qunntitv I hold that there is only one correct method of 
attacking this question, as has nlreidy been pointixl out 
b\ Oberbergrat (j Krthler, and that is by systematic 
chemical analyses of the return mine air combined with 
barometric observations, us has been done on several 
otuiiioni on the Continent, c g by Hilt at the Oemein- 
schaft and Alt-Gourle) pits at Aachen, and, -ibove ull, b\ 
W Kdhler at the Grand Duke Frederick pits at Karwln 
AM the observations corroborated each other, and agni 
With the summary of W Kohler —“ The proportion of 
firedamp in the air of the mine decreoses m gcnirnl with 
rising atmospheric pressure, and Imreabes with falling 
atmospheric procure The proportion of firedamp in¬ 
creases the more rapldlv the more steeply the curve of 
atmospheric jjressurc descends, and decreases the foster 
the more steeply the curve of atmos^eric pressure rises ” 
Hurzd in Belgium and Behrens In Westphalia have con¬ 
firmed these conclusions In their elaborate works on the 
subject All this is the result of accurately observed facts, 
1 ito none of which '* theory *’ eoters All workers and 
observers in this subject have come to one of two con¬ 
clusions, either that barometric variations have no di'cisivc 
Influenre on the evolution of gas, or else that a falling 
barometric gradient increases the outAow of gas Not a 
single writer, so far as I know, shows that a rising 
barometer Increases the evolution of firedamp Whilst 
most English authorities hold the first view, the univcrsalh 
heW opinion in Germany is summed up thus bv the well- 
known Saxon authority, E Treptow —" Im besonderen 
Ut es als erwlesen anxusehen, dass nach cinem schnellen 
Fallen des Barometers st&rkere Gascntwickelungen stott- 
finden Es lit dxher die fortlaufende Beobachtung der 
Barometerstiinde von grosser Wichtigkelt, tritt eiq^ Baro- 
metersturs eln, oo lit besondere Vorsicht geboten Fin 
Barometfirfall von 1, mm In elner Stunde Ut ichon Khr 
KO. 2153, VOL. 8$] 


bedeutend *' (In particular, it may be looked upon u 
demonstrated that, after a rapid fall of the barometer, 
stronger evolutions of gas take place The continual 
observation of the height of the barometer is therefore of 
great importance, if a drop of the barometer takes place, 
special caution must be obUrved A fall of the barometer 
of i mm per hour is already very serious) 

It IS facts like the above-quuicd analyses that alone can 
decide this question , it is quite uw Ipsh to Inquire whether 
the barometer was high or low ai the time of any particular 
colliery explosion, because a serious colliery explosion can 
only bQ brought about by the fortuitous coincidence of 1 
number of contributory conditions, only one of which (and 
in all probability a relatively unimport tnt one) can be 
ascribed to the state of the barometer Ihe Author of 
the Warnings implies that my views have been Influenced 
by newspaper statements as to thr iKigfit of the baro¬ 
meter at the time of the gn^at Courn^rrs dlftaster, but 
not ohlv do I, as 1 have Siiid, regird huch evidence as 
useless, but, above all, 1 would not ioinniit the crowning 
'ibsiinlity of quoting m 1 discussion on hredamp the 
Courn6res explosion, whith is perfectly well known to 
Invi been a coal-dust explosion in a non-fiery pit 

Perhaps the most Inti resting point in the letter of the 
Author of the Warnings Is his oxplan ition of the reason 
why high barometrit pressure must increase the per¬ 
centage of gas in a pit, he believes that the increased 
pressure of the air squeezes down thr e'lrth's crust, and 
squeezes the gus out of it 1 presimn that fie wishes this 
explanation to be taken m nously , hut surely fie has over- 
loukisl the very obvious fait that nnv increase of pressure 
on the surface of the < xrth, tending to squeeze gas out, 
iH counterbalanced b) an exactly equal Increase of pressure 
upon the fate of the coal in the mine, tending to kc'cp the 
gus In, and thot no variation of atmospheric pressure enn 
thus disturb the previously existing regime Even if this 
were not so, and if the trust of the earth could respond 
to such pn ssurcs, they ire too insignificant to have any 
practical effutt An enormous fluttuation of barometrit 
pri ssurc, such As a rise of x inch, would correspond lu a 
prAsurt on the earth’s crust of only 70 lb jwr square 
foot, or a good deal less than that of nn ordinary crowd 
of people standing on the ground the verv suggestion 
that suth a trifling y\oight tan h iv« my cffeit through 
thousands, or oven hundreds, of feit of stritt is so absurd 
us to require no refutation, and Itast of ill to the mining 
engineer wIh) has h id to limber underground workings, 
xnd who knows that the roof pressure in n mine must be 
gauged, not in pounds, but in tons on the square font, 
and that 70 lb more or Ifss will nnke no practical diflir- 
enco whatever Tliat such ii theorv should be rflied on 
in defence of the Collitrv Warnings sun 1 \ juxtifii s ilieir 
opposition by mining engiiiPi rw, mil f(»rm» nn einphnlii 
endorsement of the verdict of the Iasi Rovnl Commission 
—^whlch, bv the way, was not coniposeil of profissorH of 
mining or theorists—upon these W arniiigs ns misleading 
and tervtng tto useful purpose 11 Lx>i]is 


Tht Aftxrflow of Bleetric Discharge in Nitrogen 

In a paper published in the lurrtnt number of the 
riivsteal Society's Proceedings, I showed that the yellow 
afterglow produced by the electric disi. barge in rarefied 
air 18 due to the oxidation of nirnr oxide bv ozoni , both 
substances being formed in iht disiharge In a setond 
paper, in course of pubhcntion it is shown thnt neveral 
other oxidlsablc gases or vapours inflame spontniKiousK 
when mixed with ozone ut a low pnsyurc, and burn with 
phosphorescent flames of low femi>erolure 
An afterglow in nitr^en has hw'n recorded bv Mr 
Perceval Lewis (Phys Ze%t , v , p 546, 1004) which is 
obtained onlv wUh condenser discharges 1 hit glow is 
orange in colour, and possesses a visual spectrum of three 
bright bands In the green, veMow', and red regions, In 
contrast to the continuous spectrum of the glow which I 
have troced to nitric oxide and ozone 
I hove recently experimented with Lewis's nitrogen 
glow, using the method, introduced by Dewar in 1888, of 
drawing a continuous current of the gas through the 
vacuum tube intooanother vessel on its way to the pump 
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I succeeded at once In obtaining it, when the condensed 
discharge was used This glow has many interesting 
properties, of which a prefiminary publication seems 
desirable 

I believe it to be due to pure nitrogen Lewis states 
that it connot be obtained from atmospheric nitrogen, but 
this does nut agree with mv experience 1 have used 
atmosphenc nitrogen exclusively 

Ihe glowing nitrogen is unaffected by silver gouxe, 
which quenches the oxone glows It Is destroyed by 
mixing ox>gen with it, but merely diluted by h>drogen or 
ordinary nitrogen When acetylene ih led in, a bright 
flame is produce d at the point of confluence fhia flume 
replaces the original glow It has a spectrum consisting 
of the swan and cyanogen bands, along with othirs not 
identified If the nitrogen glow is 1^ over iodine a 
niagniflcent blue flame Fs pt^uced, lontrastlng sharply 
with the original orange glow With sulphur the original 
orangi glow Is quenched, but no other rcpiaies it The 
sulphur become^ hot, and a metallic-looking sublimate is 
formfxl along the tube 

Th( most remarkable phenomena, howev* r, are with 
metallic vapours, which give line spectra wlun the glow¬ 
ing nitrogen is led over them Sodium, polasHiuiii, 
thallium, merrur\, zinc, cadmium, and magnesium have 
ail \ltlded line ipeitra In this wav 

Investigation Is being pushed on as fast as possiUe, but 
the fuLts HO far obtained seem to point tn the production 
of a chemiraiW active modification of nitrogi n It is 
Nuggested. provisionally, that the spectra nr( diveloped by 
the (hemiral union of this active nitrogen with the various 
m#*tnlB and with iodine and acetylene Thi CH’ongc glow 
obtained with nitrogen onlv would on this vi< w tie due to 
the transformation of the h>pothctKaI active nitrogen into 
ordinary nitrogen R ] Strutt 

Imp* rial College of Science and Technology, 

January 30 


SiBgularltlii of Carvtt. 

I MAVK not, at presffit, ntTess to the books referred to 
bv " r J 1 *A B ” in his letter of January la but he 
IS altogitlwr wrong in thinking that thi singul irilv he 
mentions cannot be investigated by the methods explained 
in mv ** Geometry of Surfaces ” An urbitnry lim through 
rli! origin hns sextarlic (Xintact thereat, but smu the axis 
of X has la-tactic contact at the origin, the latUr cannot 
b< in ordinary sextuple |Ki!nt Ih cause no Iim through 
su(h n point can have a higher contact thin sipiictic 
I he singularity Is either u Kingular point of the sixth 
ordt r or one of lower order with coincident br inches paBS- 
ing through It, and it illustrates the neci ssity of drawing 
n distinction l>otween ordinary multiple points and singular 
points Ihe trilincar equation of the curve cin Ikj obtained 
In ehimmting i betwcim = ihe 

factor cpy-fl* suggests the existince of tacnod il or other 
brnnihes of x similar character, and that th» singularity 
might lie transformed into a simpler om Iving on a curve 
of ]o\ViT digref than the sixtei nth bv using Cninona's 
transformation, 

•— = ® ^ 

«Y+^^ 7'" 

before appiving the methods of chapter Iv of my book 
But It would have been foreign to tin plan of mv 
treatise to have Introduced parametric mithods vvlien dis- 
tiisfting singulantieH moreover the method of which the 
exomph \n an illustration Ih onI> applicable to unirursal 
ciirveB, whereas my own method* arc indt ^wndi nt of the 
deficienrv For example, the vxrious smgulanties the 
point conHtItuents of which are nine nmles could not be 
investigated by means of a unicursal curve without com- 
pllcHiin(t the problem b> introducing addition il nodes 
iHolaied or in combination suflicient in number to reduce 
the deficiencv to lero, and this might limit the generalilv 
of the ^esrigation for when the node* excr^d a certain 
r mbtr thev are not arbltrorilv situated, but he on one or 
mdte dlonudal curve* • A B Dassrt 

January 
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Mr BaSsbt now admits that he haa seen (tdtiwr 
Zeuthen’s two papers of i^b nor Jordan’s book of 18^ 
thus practically acknowledging the accuracy of M 
criticism—that the treatment of singular poInU In hit 
“ (jcomctry of Surfaces ” i* incomplete With this 
admission from Mr Basset the matter ends, ao far as 1 
am personally concerned 

But I must enter a protest against Mr Basset ■ infer¬ 
ence that the methods of Zeuthen and Jordan are only 
applicable to unicursal curves, since Mr Basset has not 
read the work in question, his only reason for this state- 
ntent la the fact that the exomple m my first letter happens 
to be a unicursal curvt This example was made up so 
as to provide a simple illustration of the general methods, 
but theae methods hold good for curves of any deficiency 

It Is absurd to Huggest that parametric methods cannot 
be UB^ for any aigtbruit curve, of course, the coordinates 
are expressed in the form of infinite series (convergent 
near a particular point of the curve) instead of terminated 
scries Mr Basset’s objection to using parametric 
methods would ho quiti juNtified if he had provided us 
with a Batisfninory substitute, but he gives no tytfemaUc 
plan for riholving an asNigiud singularity, and this is the 
main object of the parametric method as used by earlier 
writers T J 1 'a B 
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February ib, 1822— January 17, 1911 

death of Francis Gnlton marks, not only the 
^ removal of another link with the lenders of the 
gre it scientific movement of the nineteenth century— 
represented by Darwin Kelvin, Huxley, Clerk-Max¬ 
well, and (valton in this country— but something far 
more real to those who have been in touch with him up 
to the Inst, namely, the cessation of a source of inspira¬ 
tion and suggestion which did not flag even to the day 
of his death 1 he ko> not* to Francis Galton V influence 

over the sricncc of the last fifty year^i lies in those 
words suggestion and inspiration He belonged to 
that small group of inquirers, who do not specialise, 
but b> their wide s\mpathies and general knowledge 
demonstrate how science is a real unity, based on the 
application of a common logic and a common method 
to the observation and treatment of all phenomena 
He brokt down the b'lrntrs, which the specialist is 
too apt to erect round his particular field, and intro¬ 
duced novel processes and new ideas into many dark 
corners of our summary of natural phenomena 

Jhc present writer remembtrs rninff asked some 
>ears ago to provide a list of Francis Gnlton's chief 
scientific achievements for use on a public occasion 
It did not seem to him thnt a list of isolated contri¬ 
butions. such ns the est'ibiishment of nnthropomctric 
laboratories, the introduction of the composite photo¬ 
graph, the transfusion experiments to test pnngcncsis, 
the meteorologicil charts and improved nomenclature, 
the pracUetd realisation of the possibilities of finger¬ 
print identification, the demonstration of the 
hcicditarv transmission of the mental characters m 
man, the law of regression the idea of stlrpa, or the 
foundation of the novel science of Eugenics, fully 
represented the nature of th* man What is the spint 
of the contributions-hrge and small, almost two 
hundred in number- which Francis Galton made to 
the science of the last sixtv years?' The unity of 
those contributions lav hrgeh in the iden that ex ict 
quantitative methods could l>e applied, nay, rather 
must be applied, to m^ny branches of science, which 
had been held be^^ond the field of cither mathematical 
or physical treatment Tn this manner his inspiration 
and suggestion tended to give physical and mathe¬ 
matical precision to a large ndmber of outlying 
sciences, to meteorology, to anthropology, to genetics, 

I HI* flm contribodon dstu from 1849 and cenesms a rnatbod df 
priadng Ukgnphic nawait at thv nctlnng statka 
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to sociology In this idea itself there is nothing 
00^1 many ot the world's great minds have realised 
Che same truth. What did Roger Bacon say towards 
the middle of the thirteenth century ? 

'' He who knows not mathematics cannot kno\^ any 
other science, and ^hat is more, cannot discover his 
own Ignorance or find its proper remedies " 

How was It echoed again, lull two hundred years 
later, by Leonardo da Vinci? 

“ Neasuna human a investigayone si po dim indarc 
vera scientia s'essa non passa per Ic niuUcniatiche di- 
nxinstrationi " Ltbro dt ptttura 1 j 

We wait another century and hear Lord Bacon's 
aphorism — 

“The chief cause of failure in operation (espeemliy 
after natures have been diligently investigated) is the 
ill-detemunation and measurement of the forces and 
actions of bodies Now the forces and actions of 
bodies are circumscribed or measured by distances of 
space, or by moments of time, or by concentration of 
quantity, or by predominance of virtue, and unless 
these four things have been well and larcfully 
sleighed, we shnlU have sciences, fair perhaps 111 
theory, but in practice inefficient 1 he four instances 
which are useful in this point of view 1 class under 
one head as Mathematical Instances and Instances of 
Measurements ** 

The words actually used by Lord Bacon for his 
third and fourth instances are ^*per unionem quanti 
aut per prcedominuntinm virtutis " Thev cover very 
fully the sociological, psychological, and genetic 
phenomena which Francis Gallon kept so closely in 
view 

Another hundred years, and again a great thinker 
echoes the same idea — 

“ Ich bchaupte aber, dasa in jeder besondcren Natur- 
lehrc nur so viel eigenlliche Wlssenschaft angetroffen 
werden konne, als darin Mathematik anzutretfen 1st “ 
Kant Mttaphysischc Aufanjitsgninde der aiurwissi n~ 
schaft Simmtliche VVerke, Bd iv , b , 360 
Leipxig, 1867 

Lasuy, coming down to our own age, the great 
contemporary of Galton, Lord Kelvin, wrote — 

“When you can measure what you arc speaking 
about and express It in numbers, >ou know something 
about It, but when vou cannot measure it, when >ou 
cannot express it in numbers, >our knowledge is of a 
meagre and unsatisfacto^ kind " 

Clearly, then, hrancis Galton was far from originat¬ 
ing the idea thit exact quantitative methods arc 
applicable far bejond the range of the physical 
sciences Wherein lies then his significance for the 
science of to-day and, perhaps, more still for the 
science of the future? Not solely in the fact that he 
sketched In broad lines the manner in which quantita¬ 
tive methods could be applied to many branches of 
descriptive science, but that without being a professor 
or teacher of students, he succeeded in creating n 
school of enthusiastic disciples who, inspired by him, 
have earned his w'ork and his suggestions into prac¬ 
tice in craniometrv, anthropology, sociology, genetics, 
nnd medicine The elements In Cialton's character and 
life which made this achievement possible for him 
are manifold Heredity, tradition, education, 
economic independence, oil played their parts, and not 
least among these stands hereditary temperament 
No younger man who knew Francis Galton at all 
Intimately failed to be Influenced by his marvellous 
keenness, his wide but wise generosity of suggestion 
and practical help, and above all, his equable and 
lovkble personality His manifest pleasure ^ind grati¬ 
tude for the simplest little thing done for him: his 
complete respect for the time and duties of others, 
whemer they were his friends -or the sevants of his 
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own household, produced a reverence which worked 
its eflect, not only on his immediate environment, but 
upon the men who earned his inspirations and sug¬ 
gestions into practical science 

Ihc exact biological bearing of religious di/Teren- 
tiation upon the creation of human types has, perhaps, 
never b«n fully studied 1 he doctrines of George 
Fox drew together many men and women of a kindred 
spirit, and the stringent regulations as to outside 
inurnage led not only to u union of similar natures, 
but, we venture to think, ilmost created a biological 
type Not only did the Sociciy of hricnds unite men 
religiously, but it produced special u mperaments 
genetically Even to this day it is strange how men 
whose faipihes have ceased to be Quakers, yet find 
that their common sympathies and temperaments arise 
from Quaker descent Galton owed the evenness 
of his temper, his placid icc'cptance of criticism, but 
his power of steady persistence in his own work and 
his own views, very largely to his Quiker ancestry, 
to the Galton ana Barclay blood The fact that 
Galton was never in controvirsy was, of course, 
partly due to the novelty of many of his methods and 
ideas, they were beyond his generation, which left 
them largely on one side Even his work on the 
heredity of the mental and moral characters in man 
w«is looked upon as merely academic, and its real 
lieanng on social habits is only now being realised 
and pressed home 

For one man who had read " Hereditary Genius ’* 
(1869), "Human Faculty" (1880), and “Natural In¬ 
heritance" (1889), there were ten who had studied 
"The Origin of Species " or M in’s Place in N iture " 
But the former were the natural sequel to the latter, 
and Galton realised at once not only, as Dnrw'in nnd 
Huxley did, that the new doctnnes a])p 1 ied to man, 
but also that they must eventually be preached as i 
guide to human conduct in social activitn*s Lookeil at 
from this aspiect, his labour to make anthropometry m 
both its physical and psjchical branches an exact 
science, his discovery that n< w ty|)Os of analysis arc 
wanted to replace mathematical function in biological 
and social studies, and lastly, his advocacy of 
Eugenics—the science of the right brecxiing and train¬ 
ing of man—are seen to be successive steps in n con¬ 
tinuous ascent The positive conception that science 
exists to serve man, and that its highest function is 
not merely to supply his m iterial w ints, but to show 
him how to elevate himself b) obedience 10 biological 
pnnciples, was the crowning conception of his life 
He lived to see the wide appreciation of hiA leaching 
in both Germany and America, nnd, to i>erhaps a 
lesser extent, in Great Britain But he did not live to 
see the controversies which will inevitably ariw , as the 
world in general more clcorlv realises that not ill its 
customs, not all its beliefs, not .ill Sts supposed 
morality and chant\, arc consonant wiih scientific 
knowle^e 

But if the fact that Galton was never in controversv 
had partly a basis in the histone ecolution of ideas, 
It was also deeply rooted in his tein|>erament, the 
temperament of one portion of his stock He con¬ 
sidered cnticism, not as it affected the reputation of 
hw own work, but ns it affected his own estimate 
of the validity of his own work, and he adopted it or 
passed it by accordingly Only once do I remember on 
a public occasion a slight seven tv in his usually gentle 
tone A medical man of distinction, speaking obviously 
without any knowledge of the literature of the subject 
had auerted diat the supposition that the children of 
parents with certain mental nnd monl peculiarities 
would reproduce these features, arose from a totally 
false conception *bf what the laws of heredity are 
The mental and moral aptitudes were for the speaker 
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outside the purview of hereditary investigation 
Galton's reply was very simple Much of what his 
critic had said " might have been appropriately urged 
forty years ago, before accurate measurement of the 
statistical effects of heredity had been commenced, 
but it was quite obsolete now '* 

lhat Is the extreme limit to which Galton's Quaker 
temperament ever, in the presence of the present 
writer, allowed him to reply, and here it was a ques¬ 
tion of checking a vague assertion which swept away 
the best part of a man's life work uncxaniined 'Hint 
this calmness of mental attitude was viry largel> innate 
nnd not due to environment, is well brought out by a 
uuaint little blog^raphy of the first eight years of his 
life, written by his mother (Violetut Gallon—half- 
sister of Charles Darwin’s father) when he went to 
a boarding-school in 1830 ' His after-tastes and tem¬ 
perament, his great goc^ nature, his calm temper, his 
resourcefulness and courage,* are sufficiently indicated 
by a mother who was closely observant, but who could 
have no knowledge of the future distinction of her 
youngest child A further fundamental factor of 
Galton's mental outfit was his extraordinary mechani- 
cul ingenuity This may also have been a Darwin 
heritage, for it has been shown by other members of 
the stock At the same time his paternal grandfather, 
Samuel John Gallon, was not only a statistici'in, but a 
man of mechanical tastes and a friend of Boulton and 
Watt, and the s*imt form of ability was markedly 
cMdcnced in another grandson, Sir DougUs Gallon 
Francis Gallon had the mechanic il mginuiiy which 
makes a great engineer or experimentalist, his sug¬ 
gestions were always of the simplest kind, ind he 
used the simplest constructions and the simplest 
materials Most of his friends will remember his 
delight in sonic almost primitive solution of* a 
iiuchanical difficulty, that possibly they hud themselves 
pondered ovir and brought to him In despair Nothing 
worries the secretary of n scientific soaety or the 
editor of a loumal more than the vagaries of an author 
who provides diagrams wholly unsuited to the page- 
si/e of their publications, Gallon would I>c ready with a 
photographic method of modlfy^ing the linear scales in 
different ratios in two directions Nothing is more 
trying nt lecture or theatre tlian the tail person or hat, 
Gnlton had his “ hyperscopc q simple tube with two 
reflecting mirrors at 45® by which he saw over or 
round them, and he would use it In a crowd when he 
wished to see what was going on beyond It Or he 
would carry a wooden bnck In a parcel with a long 
string attached to it, slowly lowering it in a crowd, 
he would stand on his block of vantage, and raise it 
again by Its stnng afterwards without attracting 
o^rvation Elsewhere it has been said that, if one 
wanted to put a saddle on a camel's back without 
chafing it, to manage the women of a treacherous 
Afneon tribe, to measure a snail's shell, or to work 
a theodolite in the midst of London traffic, Gallon 
would tell you how it might be done 
Beyond mechanical Ingenuity * he had great wealth 
of illustration, what he could possibly represent to the 
eye, he would do, for he had a firm belief that graphic 
representation is more impressive than mere numl^s 
Within a fortnight almost of his death, seated out¬ 
doors In a shelter, he was discussing with the present 
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writer as eagerly and keenly as he would have done 
twenty years ago, the best method of graphical^ 
representing and companng typical racial crania 
Through the last years 01 life, apart from his 
eugenic work, he was very' busy in trying to deduce 
quantitative measures of general likeness, evidence* 
of this were given in his letters on portraiture to this 
Jourtud, and in his attempts to make a graduated 
scale of "blurrcrs," which like a photometric wedge 
would equalise divergence until dinerentlation of the 
two compared portraits became Impossible holo¬ 
graphs of mem^rs of the same family—" similar and 
similarly situated," ns the mathematicians have it— 
" blurred" more readily Ihcan those of strangers in 
blood These things amount, not to complete fulfil¬ 
ments, but to suggestions and inspirations. But 
Francis Gallon realised among the earliest that 
comparison of the individual organs and characters of 
local races needs supplementing by a ccxnparison in 
some manner of two * index " numliCTs, which by their 
deviation sb^ll measure the similarity or diversity of 
these races, each as a unit complex of many indi¬ 
vidual characters * 

Judged from the modern specialist standard, Galton 
was, perhaps, not u "mathematician," hut he had 
enough mathematics for most of the purposes 
of scientific observation, and he knew now to 
enlist mathematical aid when he required It 
Few of those who have really studied his 
work or rome in contact with his singulnrlv clear 
and logical mind, would have wished his education 
other than it was 1 he training m observation 
provided by hospital ikrking under a good cImicnT 
teacher, could never li ive been replaced with profit 
by years spent over symbolic analysis, the man who 
would patiently watch tlic workman In a foreign 
country plying his chisel or trowel in order to learn 
dIfTerentintion of method in craftsmanship, and then 
take a lesson himself in handling the tool in the 
native way, was a born observer, whose talents lay m 
other fields than the higher abstract analytic Yet the 
essential feature of his work was, and nls reputation 
wnth the future will largely depend on, his extension 
of analytical methods to the descriptive sciences 
Without Gauss the work of Quetelet would have been 
impossible Without Quetelet we should perhaps have 
missed Francis Gnlton, and from Galton and his 
school the new methods have spread, and are spread¬ 
ing Into the most varied branches of science. in medi¬ 
cine both treatment and diagnosis will be influenced 
by them, in physiology and psychology their advan¬ 
tages are being admitted, in biology, anthropology, 
sociology and its latest offspring—eugenics—their im¬ 
portance has been fully rci ngnis^ And wherein does 
the validity of this new treatment consist? It lies 
very simply in this, that Galton following Quetelet 
recognised that causation expressible in terms of 
mathematical function was not the only, or even the 
chief category, under which men of science can work, 
that exact methods were applicable to that looser rela¬ 
tion or association, which now passes by the name of 
correlation To Galton m due the honour of having 
reached the first simple measure of this relationship, 
ond in the earlier wntings of his keen disdple Weldon, 
we find it called "Galton's Function," a name which 
had to be dropped as the concepden became more 
general and its types diflerenUated and classified It 
ceased to be possible to call after its discoverer » 
philosophical category wider than that of causation, 
and embracing causation as a subclass 
The hlstory--at least, the formal htstory-^f his Asi- 
coveiy is very suggestive of the man and hk method. 
He had been stud^ng the size of organs In parents 
and their offspring, and he formed what is now termed 
a correlation table, that nuaierleal table he sought to 
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ittment graimicaUy, and to hip delight and surprise 
tno rougb ccmtour lines, which he drew on the luble 
Usdfa had the appearance of a family of similar and 
similarly situated ellipses The line which joined the 
means of the organs of the offspring for a given organ 
in the parent was seen to be straight, and to be the 
locus of the points of contact of a ^stcm of parallel 
cang^ts to the ellipses Gallon had reached from hts 
graph the fundamental idea of the simplest type of 
corcelatlon surface—the generalised Gaussian with 
linear ‘'regression," and he was not slow to realise its 
great importance and its wide appbcation to the inter¬ 
relationship of contemporaneously varying or asso¬ 
ciated phenomena He summoned mathematical aid, 
and With the help of Mr Dickson determmed the form 
of the Gaussian frequency surface \ears afterwards 
it was discovered that the matheniatics of that surface 
had been worked out by Bravals, m considering the 
distnbution of shots over a target Nowadays wc 
know that there are frequency surfaces which are not 
Gaussian Wherein then does the transcendant im¬ 
portance of Gnlton’s work lie^ Why, in the fact that 
he was not considering shots at a taiget, but that he 
WAS seeking for c^key to open a door for exact quan¬ 
titative methods into the whole wide range of vital 
phenomena l^rom Bravals' mathematical treatment 
of the Gaussian surface nothing followed, until Gallon 
independently rediscovered it with no idea of shots at 
a target in his mind, but with the idea of investigating 
problems in genetics, in evolution, and in sociology 

His work nrst pomted out to us how the whole field 
of nature lay open to exact numencal treatment, if 
we dropped the category of causation and adopted 
that of correlation * Not from Bravais’ inuthemntics, 
but from the suggestion and inspiration of Galton’s 
contour lines on hU table of observations, has sprung 
the whole body of modern statistical theory llie 
problem of evolution, and the study of hiTedity, were 
for Gallon actuarial problems Needless to sa\, he 
did not place on one side the study of individuals, he 
was ever in sympathy with individual observation and 
experiment But, as the Inte Prof Weldon expressed 
It In a sentence which had Gabon's hearty assent, ‘ the 
actuarial method must be an essential part of Ihe 
equipment of any man who would make and under¬ 
stand such experiments ” It was in this very sense 
that Gallon initiated the Royal Society “Committee 
for conducting Statistical Inquincs into the Measur¬ 
able Characteristics of Plants and Animals " And for 
a long time he had in mind the eventual foundation 
and endowment of an experimental station for varia¬ 
tion, heredity, and selection, treated by statistical 
methods If his gift to posterity be now found to 
have taken another form from his original idea, the 
change is not unassodated with his views on the 
need for adequate statistical treatment, or with the 
change of purpose and method which led to his with¬ 
drawal from the Evolution Oommittce 

If we turn from the inspiration and suggestion pro¬ 
vided by Gabon in many varied forms of inquiry to 
his actual contributions to our knowledge, two will 
occur to the minds of most readers, not necessarily 

I ** Tic omirlnrfooi rlipul oa WtM that moat flnt b« wall co« 
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because tne) are the most important, but beaiuse soflcie 
statement of them has crept into elementary text- 
bot^ and popular works on science The first of 
these Is the oft-quoted ‘ Law of Regression ": it was 
not cH 4 ginally a theoretical deduction but deuced by 
Galton from his own measurements and observations 
on individuals It amounts to the statement that if 
in a stable population—1 e one in wluch no selection 
Is taking place, and which Is mating at random—a 
group m all the parents be selected which have a 
character of a given intensity, then the average of the 
same character in their offspring will be nearer to the 
mean of the whole population than the parental value 
As Galton stated this statistical result, it has been 
over and over again verified by mass-investigatJonB 
But it has been singularly often misinterpreted by 
commentators One group of them extended it into 
a general law that all populations tend to regress to 
mediocrity, if we suspend natural selection, they quite 
overlooked Gallon's statement that the population was 
stable No such general regression to mediocrity was 
involved in Galtoivs law of n gression, it was a statis¬ 
tical law of distribution of offspring resulting from 
the stabtlUy of the population Another group of 
critics selected certain special parents, overlootcing 
Gallon's word “all,'* and endeavoured to show tliat 
the law did not apply to their offspring, and must 
therefore be erroneous Fhc fact is that the very law 
itself, when applied to the offspring of somatically 
selected ancestry and not to all parents of the class, 
shows the cessation of regression, and it is upon this 
very cessation of regression for selected sucM:lasscs 
that the general stability of the Gabonian population 
depends 

The second contribution to the theory of heredity 
with which Gabon's name has been generally asso¬ 
ciated 18 that termed the “Ancestral Law of Heredity " 
The conception Galton had in mmd was the following 
one in a population mating at random and stable in 
character, whnt would be the average relation of each 
class of individuals in the new generation to each 
grade of their ancestry^ Naturally, he measured the 
relation by his new method of correlation, practic'd!} 
by aid of the sttipness of his regression lines The 
degree of resemblance to successive grades of the 
ancestry was found to diminish in a geomitncal pro¬ 
gression The exact numbers reached by Galton from 
his data fj, J, At ) have not been verified b\ 
further observation' But the fundamental features of 
his method, the idea of *ippl>ing multiple regression 
and the diminution of the degree of resemblance in a 
geometric senes, have been found correct Indeed, wc 
now realise that almost any determinantal theon^— 
including that of Mendel—leads directly to Galton’s 
Law of Ancestral Heredity as stated above No direct 
test of adequate ^ character has ^et been made on 
Gabon's Law, as it is commonlv cited—a form which 
he onginally stated himself with great hesitation 
(“Natural Inheritance," p 136), and which does not 
appear wholly in accord with other parts of his obser¬ 
vational or theoretical treitment Strange ns it mav 
seem, no one has yet worked out the relationship corre¬ 
sponding to the usually stated form of Gabon’s I^w 
for a simple Mendchan population breeding at 
random, the theoretical investigation of it ts beset 
with many analytical difficulrics and not a few logical 
pitfalls All the criticiams of this law have turned 
on results dedurod from selected gametic ancestors 

It has been assoted with some plausibility that 
Gabon’s deductions would cease to be of any value 

I C«it«ht lanuftfeitMM have bren made, bat in evsry cm thcr «IU b* 
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if could discover the physiological causes of 
heredity lo this, we think, ansuver nioy be made 
that Nature docs not work like the breeder by testini^ 
gametic qualities She proceeds by selecting iMth 
stringency certain grades of somatic qualities, and the 
intensity t>f quality, not the gametic value of the indi¬ 
vidual IS her index to survival Without some degree 
of correlation between somatic character and gametic 
value, the Darwinian theory must collopse ihis point 
Francis Gulton had ever in mind, and his views on 
heredity and his treatment of the subject, alvvavs 
turned on the effect of somatic selection of tht ancestry 
in modifving the somatic characters of the offspring 
Hinvc the establishment of a definite theory of 
physiological heredity would nt once have to bt fol¬ 
lowed by a theoretical deduction from thit thcor) of 
the degree of resemblance between somntir charncters 
in nnccstr}' and offspring m a population living under 
natural conditions The questions of fertilit) and 
deulh-rvte in such a population arc aituanal studies 
No ph)siofogic.il inquiry as to heredity can supcrse<ie 
those studies, but such nn Inquiry may well confirm, 
or It may modify, the laws originally stated h\ brincis 
(jQlton for populations mating at random So f ir as 
it IS possible to judge at present, current physiological 
thetiras of heredity tend rather to confirm than refute 
fill I ton's conclusions 

Of the work of the last decade of Gabon's life, it 
IS possibly too early >et to speak with any decisive 
judgment Dnrwin, writing to Wallace in 18^7, uses 
the following words -- 

* You ask me whether T shill discuss ‘mm’ T 
think I shall avoid the subject is so surnaindcd w'lth 
prejudices, though I fullv admit it is the highest and 
most interesting problem for the nnlurnlisl ” 

Darwin’s Inhr wntings testify that he did not avoyd 
the subji'ct, but probably the existence of the pre¬ 
judices to which he refers prevented him from nmii- 
tuatlng the direct practical liearing of the doctrine of 
evolution on human conduct The nsult of this 
attitude of the earlier evolutionists was that Iheir 
strength was oppo^ to one wing only of the army 
of intellectual inertia Their rntiCH were theologians 
and metaphysicians, there was no question raiscti of 
the bearing of evolution on social habit Evolution 
appeared merely as 1 problem of n man’s Intillcctunl 
attitude towards the universe it was n philosophical 
belief not a practical code of conduct Francis 
Gabon's Ifuxlev lecture of iqoi "On the possible 
Improvemint of the Human Breed under existing 
conditions of T^w hnd Sentiment,” slender ns it 
seemed at the time, was rcallv the clarion call w'hich 
told us thit the time was npe for the recognition thnt 
the doctrines of evolution and heredity were more than 
Intellectual belief, they were destined to control the 
conduct of men in the future and determine the reh- 
tive efficiency of nations Others may hnve thought, 
some may have said, the same thing before,’ but to 
Francis Gabon belongs the credit of having said it at 
the psychological moment, and said it with the em- 
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phasis that made many earnest men and wonum 
understand its gravity Later, in his paper of iQO^f 
“ Eugenics its l>cfinitions. Scope, and Aims,” Gallon 
more closely defined the lines of development he had 
In view for the new science — 

” PcThistence in setting forth the national importance 
of eugenics There arc three stages to be passed 
through fiTstly, it must bt made familiar as an 
academic question, until its exact importance has been 
understow and accepted js a fact, secondly, it must 
be recognised as a subject the practical development 
of which deserves serious tonsiderntion, and thirdly, it 
must be introduced into the national conscience, like 
a new religion It has* intleed, strong clnimh to be¬ 
come an orthodox religious tenet of the future, for 
eugenics co<^erate with the workings of Nature by 
securing that humanity shall be represented by the 
fittest races What Nature does blindly, slowly, nnd 
ruthlessly, man may do providently, quickly and 
kindly As it lies w'lthm his power, so U becomes hia 
duty to work in that direction, just as it is his duty 
to succour neighbours who suffer misfortune The 
improvement of our stock seems ^to me one of the 
highest objects that we can reasonably attimpt Wo 
arc ignorant of the ultimati destinies of humanity, 
but feel perfectly sure th it it is as noble n work to 
raise its level in the sense ilrendy explained, as it 
would be disgraceful to ab^sc it T see no impossi¬ 
bility in eugenics becoming u religious dogma among 
mankind, but its details must first be worked out 
sedulously in the stud> Ovir zeal leading to hasty 
action would do harm, bv holding out expectations of 
a near golden age, which will certainly be falsified 
and cause the science to be discredited Tlie first and 
main point is to secure the general intellectual accept¬ 
ance of eugenics as a ho|>eful and most important 
study ITitn let its principles work into the heart of 
the nation, who will gradually give practical effect to 
them in ways that we may not wholly foresee '' 

We have cited the whole paragraph, for it is essen¬ 
tially typical of ihe man, and some word of his 
message to his natu>n may filly appear here Con¬ 
spicuously moderate in tone, the study at each point 
placed before the ninrkct-plnce, it was, indeed, a won¬ 
derful appeal for a man more than eighty-two venrs of 
age to make from the public platform It signified that 
the time w'ns ripe for the labours of the biologist to be 
turned to the breeding of man Galton called upon 
the biologist, the medical man, and the sociologist to 
gmsp what evolution and heredity mean for man, to 
make out of their science in art, and work thereby 
for the future of their nation Nor has that appeal 
miscarried, its effect may be tneed even amid the dm 
of controversy and clash of diverse opinions in almost 
every recent book, or discussion of hereditv or evolu¬ 
tion Those of UR, who initially doubted the windom 
of propagandism beyond the academic field, have lived 
to see a very wide public impression made, not only in 
this country, but notably in Germany, America, and 
some of our colonics If that movement remains 
within the lines Galton assigned to it—“no over- 
zeal leading to hastv action " which will ” cause the 
science to be discredited "—then we firmly believe that 
to the future Galton’s life will appear as a rounded 
whole—the youth of experience and observation, the 
manhood of development and discovery of method, the 
old age of practical application 
His school and disciples have lost a leader, but not 
before he had lived to put the final touches to his 
work Of hit generosity and helpfulness, hit personal 
modestv and timpllcitv of nature, many of those who 
came in touch with him can bear evidence by remem¬ 
bered talk, by letter, and by act Someday, periiapt* 
these things may be put together at a memento of 
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tbc man whose teaching has just ended, but whose 
Kfe-work has only begun to run lU course Rewards 
came to Francis (rulton—medals, honorary degrees, 
corresponding memberships of many learnM societies 
—they came unsought, but not unappreciated Mis 
very modesty made him take an almost childlike joy 
in these recognitions of his worth, and the present 
wntcr rememl^rs with what pleasure, but a few weeks 
ago, Galton showt^d him his recently rtTeived ( opicy 
medal But these things were not of the essence of 
his life Few men have worked so little for reputa¬ 
tion and so much for the mere joy of discovering the 
truth His three chief pleasures 111 life were first to 
discover n problem, secondl) to solve it by a simple 
but adequate process, and thirdly to tell a congenial 
friend of the problem and its solution Uhat he 
cared chiefly for was the sympath\ of men who tipprc- 
ciated his special type of work and undcrsUHKl its 
relation to human progress Had he siioktn of him¬ 
self and his feelings, which he rarely did, he would, we 
think, have descnlied his purpose in life much in the 
words of Huxley — 

“To promote the increase of natural knowledge, 
nnd to further tfie application of scientific methods 
of Investigation to all the problems of life to the liesi 
of my ability, 111 the conviction which has grown 
with my growth and strengthened walh in) strength, 
that there Is no alleviation for the sufferings of man¬ 
kind except veracit) of thought and action, and the 
resolute faring of the w'orld as it is when the ganiient 
of make-bcluf, by which pious hands have hidden its 
uglier features, is stripped off “ 

But in the fulfilment of his purpose Francis Galton 
was an optimist He believed that man can not 
only physically control his environment, but with fuller 
biological knowledge his future development Not on 
this or that contribution to the records of science, but 
on the justification of this belief, w'lll dejiend his fame 
in the roll of the ages There are some of us w'ho 
believe that among the great names cited at the am- 
mcncemcnt of this paper, Galton*u will not be the hst, 
for he has given an inspiration which will grow to full 
fruition Our country has been the land of dominant 
scientific ideas rather than of massive contributions to 
the records of hciencc—gnivitation, the survival of the 
fitter, the electromagnetic theory—may we vet add— 
the biological control of human development? If so. 
the name of Francis Galton will be closely associated 
with the coping-stone of the edifice, which had its 
foundations first securely laid by his half-cousin, 
Charles Darwin 


MEGALITHIC MONUMENTS AND PEE- 

HISIORIC CULTURE IN THE WESlhRN 
MEDITERRANEAN ‘ 

A MONO the many questions to which the alten- 
^ tion of the British School at Rome is now 
directed none is of more Interest and importance than 
the exploration of the megalithic remains and primi¬ 
tive culture of the western Mediterranean which is 
now in progress 

Sardinia, much the most promising field of study. 
Is in the hands of Dn Mackenzie, the value of whose 
report is greatly increased by the admirable plans pre¬ 
pared by Mr F G Newton First among these 
remains come the Nuraghe or fortified towers, of 
which more than one type has been identified The 
most primitive form Is perhaps the simple strong 
tower of circular shape, to which succeeded the ty|^ 

» “PiptnoT lh« Brhkh Scbo-tl at Rcmm." VoI r Pp. alT+471+47 
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represented by that of Voes, a massive triangular 
buildingi having four circular chambers on lIic ground 
floor and a central unroofed courtyard opening into a 
massively constructed corridor leading to smaller 
inner rooms Above this was a second store), now 
ruined, which may have formed the living part of 
the house and the abode of the women, while the 
lower floor was occupied partly by guards and at¬ 
tendants and parti) used as storehouses These forms 
soon develop into more complex types, until wc reach 
an elaborately fortified enciente with massive corner 
towers, like that of Nossia Dr Mackenzie reason¬ 
ably suggests that m the Bron/e age die lords of 
these Nuraghe may have {Kisscsscd only limited 
sovereignty, and that these elaborate fortificallona 
were designed In the event of incursions b) the neigh¬ 
bouring local chiefs 

The chief interest of the report lies in the fact that 
for the first time 1 seriation of the dolmens is 
attempted, and that thi sc arc now brought into rela¬ 
tion w'lth the Nuraghe First comes the dolmen in 
its primitive form, familiar in western Europe—a 
massive stab resting on upright supports and forming 
a rude chamber Ihe next stage is illustratt^d by the 
monument at Mnone, which, instead of biing a mere 
cclla with vertical supports, is partly hewn into the 
sloping rock, parti) built up with rough coursed 
masonry, on the top of which rests the coxer-shb 
Then comes the form, rcprcsonli»d b\ the dolmen of 
Su Covecco, which is on the v'oint of being t Ion gated 
nnd becoming a so-udled “ Giants’ Tomb “ In the 
latter the upse-like arrangement persists, but the 
celln and well of the enclosure arc much extended, 
and exhibit a whole series of cover-slabs instead of 
the single massive stone in the primitive dolmen tvpe 
Ihc structure thus often simuhtes the form of an 
inverted boat, like the Naveta tombs of the Balearic 
Islands, which gained their name from this fact 
They were perhaps designed to svmbolise the bait 
which conveyed tne souls of the people, immigrants 
from beyond the sea, to a place of rest across the 
ocean But the original dolmen tvpe seems to have 
survived Into this later period, and in one case the 
tomb IS provided with a secret entrance, which 
may hove been intended for subsequent interments, 
while the smaller portal hole in the front was re¬ 
served for the pericKneal rites in honour of ilie nncestraf 
spirits 

Mr Feet’s repiort on the prehistoric period in Malti 
is mainly devoted to a criticism of the view s of Albert 
Mnyr, who regarded the culture of prehistoric Malta 
as mainly yEgean Mr Feet, dealing in succession 
with the arguments based on the use of overlapping 
or splayed masonry, the occurrence of the spiral form 
of ornament, and the baetvlic or pillar worship, points 
out that none of these have special iFgenn or 
Mycenaean provenience, and while not den) mg the 
eiustence of i£gean culture in Malta, he regards it 
impossible to attribute all that appears in the island 
to this source 

It may be hoped that the csfa'SHshment of a new 
society mr the promotion of Roman studies will give 
a fresh Inipetus and supply increased resources for 
the survey which has been so w^ll started by Dr 
Mackenzie and Mr Feet 


THE FIIGHT OF BIRDS 

O La Nature for December ii, iqio, M Lucien 
Fournier contributes a well illustrated article on the 
flight of birds One of the pictures, showing various 
positions taken by the wings of gulls in flight, is here 
reproduced jThree other of the illustrations, namely 
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u flight of Rullsi a stork leaving its nest, and a flying 
vulture, are particularly good. 

llie author separates bim Into four groups, accord¬ 
ing to the characteristics of their flight, as folloA^s — 
(l> Wings always flap^g. (a) flapping alternating 
with downward gliding, ^3) Flapping and gliding w itn 
maintained level, (4) gilding and soanng only 
Thu classification can hardly be considem satis¬ 
factory It is suggested that a bird can fly without 
any expenditure of work provided that there is even 
a sllghtl} variable wind, and die article concludes with 
the nope that the day is not far distant when (by 
proper automatic devices to take advantage of wind 
variation) flying machines will be able to do without 
engines 

In reality no bird or flying machine can maintain 


SCIENCE AWD LITERATURE. 

A n eloquent address on language and literature was 
delivered on January 37 ^ Lord Morley of 
Blackburn, as president of the anglish Association 
ParU of the address dealt with the relation between 
science and letters, with particular reference to the 
use of scientific knowledge in poetry, and the anti¬ 
thesis between documentary fact and artutlc style 
Science aims at concise ana truthful expression, and 
while Lwd Morley testitied to the value of its influence 
upon literature, he doubted whether scientific ideas 
had inspired even Tennyson to the best verse, whether 
the desire for fact scientifically recorded is not a mis¬ 
fortune in the treatment of modern bistort, and 
whether concsntration upon scientific truth hat not a 
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its level or rise in still air or in a uniform horizontal 
wind without the expenditure of power, and although 
It is true that power may be gained from the air by 
a proper utilisation of the differences of the horizontal 
velocity in the different regions traversed, these differ¬ 
ences would have to be large even for the sustenance of 
long-wmged birds, and there is no direct evidence that 
this kind of flight U habitual with them 
It is not improbable, however, that with their long 
experience birds have found out its possibility, and the 
skimming of some buds near the surface of the waves, 
where the variations of velocity are great, may be a 
COM ijkpoint, but there can be little doubt that when 
flring'V a considerable height birds depend for their 
wS^Cft on an upward oomponent in the velocity of the 
WWW 4 Mallock 

NO. 2153, VOL. 85] 


deadening effect upon emotional conceptions and plea 
sures. 

Lord Motley's tribute to some saentific masters of 
clear and simple eXMsition resigns us to his subse¬ 
quent conclusions. Reals could not forgive optics for 
robbing the rainbow of Its wonder and mystery, and 
Lord Morley seems to suggest that the Uttn^ art 
which deals with scientiflc studies and results ts not of 
the highest But poetry is imagery, and new images 
of Nature are made possible by every di sco ver y of the 
attributes and meaning of the things around us. The 
poetry which neglects advances natural knowledge 
becomes conventional in form and substance, concern¬ 
ing itself only with the wonders of chlkihoc^ because 
it does not understand the higher and grander 
m>8teries which saence has faded to penetrate Hls*> 
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tionoerned with the accumulation and con- 
lApnitlon of fact# with the view of amving at correct 
^^o^slons from them, and in this respect it must be 
atudied by the methods of science, though the human 
tetor makes the problems more difficult than when 
matoiial thinn only ore involved There is, how- 
over, no intmne reason why Gibbon’s majesty of 
historic conceptions, and the symmetric grandeur of 
his design, should not be combined with such great 
learning as was displayed by Lord Acton Accurate 
knowledge must surely not be considered as antithetic 
CQjwfection of style 

The instance of Darwin’s loss of interest in poetry 
and music proves little A wide search through the 
biographies of distinguished men of science will only 
reveal two or three cases In which devotion to studies 
of Nature has resulted in the atrophy of aesthetic 
faculties Close concentration upon any particular 
subject often leads to indifference to the aims and 
work of others, but this is as true of art, or poetry, or 
muaic, as it Is of science There is less reason for 
believing that the man of science has usually no taste 
for literature, music, or other forms of refined and 
Imaginative eapresfffon, than there is for concluding 
that artists, musicians, and poets have no interest m 
the attentive study of natural objects and phenomena 
If science and documentary evidence are responsible 
for an age of prose, it is b^use the poets have been 
spinning cobwebs from their brains when they ought 
to have been teaming something of the spint and 
achievements of science These are they who, having 
never entered upon scientific pursuits, are, to use 
Herbert Spencer’s words, “ blind to most of the poetry 
^ which they are surrounded ” 

Subjoined arc some extracts from Lord Morley’s 
address— 

Let me offer a few words on the effects of the relatkmB 
ek letters and science We may obviously date a new 
time from 1859 when Darwin's ** Ongln of Species" 
appeared, and alonff with two or three other imposing 
works of that date launched into common currency a new 
vocabulary We now apply in every sphere, high and 
low, trivial or momentous, talk about evolution, natural 
selection, environment, heredity, survival of ihe fittest, 
and all the rest The moat resolute and trenchant of 
Darwinians has warned ua that new truths begin as rank 
heresies and end ns superstitions, and if he were alive 
to see to-day all the effects of his victory on daily hpcech, 
perhaps he would not withdraw his words That great 
controversy has died down, or at least takes new shape, 
leaving, after all is said, one of the master contributions 
to knowledge of nature and Its laws and to man's view 
of fife and the working of his destinies 

Scientific interest has now shifted into new areas of 
discovery, invention, and speeulatlon Still the spirit of 
the time remains the spirit of science, and fact and 
ordered knowledge What hu been the effect of know¬ 
ledge upon form, on language, on literary art? It adds 
boundless gifts to human conveniences Does it make an 
inspiring public for the master of either prose or verse? 
Darwin hWself made no pretmtiens in authorship He 
once said to Sir Charles Lyell that a naturalist’s life 
would be a happy one If he only to observe and never 
to write Yet he is a writer of excellent form for simple 
and direct description, patient accumulation of persuasive 
arguments, and a noble and transparent candour in stating 
what makes against him, which, If not what is called 
style, is better for the reader than the finest style can be 
One eminent literary critic of my acquaintance finds his 
little volume on earthworms a most fascinating book even 
as literature Then, although the controversial exigencies 
of his day affected him with a relish for laying too lustily 
about him with his powerful flail, 1 know no more luad, 
effective, and manful English than you will find in 
Huxley What more delightful book of travel than the 

Himalaya Joumala ” of the great naturalist Hooker, j 
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who carried on his botanical explorations some sixty jears 
ago, and happily Is still among us? 

Buffbn, as man of science, is now, I assume, little 
more than a shadorw of a name, and probably even the 
most highly educated of us know little more about him 
than his famous pregnant saying that the style is the 
maiwa saying, by the a a), which really meant no more 
than that, while nature gave the material for narrative. It 
IB man who gives the style Yet the French to this day 
count him among the greatest of their writers for order, 
unity, precision, method, clearness tn scientific exposilion 
of animated nature, along with majestic gifts of natural 
eloquence Then comes the greatest of all Whatever the 
decision may be as to the value of Goethe's scientific con¬ 
tribution, this, at least, is certain, that his is the most 
wondrous, the unique case of a man who united high 
original scientific power of mind with transcendent gifts 
in flight, force, and beauty of poetic imagination 

As for science and the poets, only tl^ other dOy an 
attractive little book published by Sir Norman Lockyer 
shows how Tennyson, the composer of verse unsurpassed 
for exquisite music in our English tongue, yet followed 
with unflagging interest the prc^lcms of evolution and all 
that hangs upon them Whether astronomy or geology— 
terrible muses, as he well might call them—inspired the 
better elements of his beautiful work, we may doubt 
An English critic has had the courage to say that there 
is an Insoluble element of prose in Dante, and Tennyson 
has hardly shown that the scientific ideas of on age are 
soluble in musical words Browning, his companion poet, 
nearly universal In his range, was too essentiallv dramatic, 
too independent of the scientific influences of his day, too 
careless of expreiuon, to be a case much m point fenny- 
son said of him, he had power of intellect enough for 
of them, ” but he has not the glory of words ’’ >Vhethcr 
he had or not, science was not responsible 

I should like to name m passing the Fngllsh poet who, 
in Lowell's words, has written less and pleated more 
than any other Gray was an Incessant and a serious 
at^nt in learned tonnes, and his annotations on the 
” systems of Nature,’* by Linnoiius, his contemporary, 
bear witness to hfs Industry and minute observation as 
naturalist 

In prose fiction was one writer of commanding mmd 
saturated with the spirit of science Who does not feel 
how George Eliot’s creative ind literary art was Impaired, 
and at last worse than impaired, by her daily associations 
with science? Or would it be truer to say—I often 
thought it would—that the decline was due to her own 
ever^Seepenlng sense of the pain of llic world end the 
tragedy of sentient being? 

I-et us look at the invasion of another province by the 
spirit of the time The eager curiosity of 'll! these years 
about the facts of biology, chemistry, ph\sics, and their 
laws has inevitably quickened the spread both of the same 
curiosity and the same respect, quickened by German 
example, for ascertained fncts into the province of history 
Is the pure scientific impulse—to tell the exact truth with 
all the necessary reservations—easy to combine with re¬ 
gard for artistic pleasure? 

The English writer of our own Immediate time, with 
the fullest knowledge and deepest understanding of the fact 
and spirit of histoty, would, T think, be pronounced by 
most critics with a right to judge to be the late Lord 
Acton Acton’s was a leading case where knowledge and 
profundity was not matched by form His page is over¬ 
loaded, he Is often over-subtle, he has the fault—or shall 
I call it the literary crime?—of allusivcness and Indirect 
reference—he is apt to put to his reader a riddle or a 
poser, and then to leav#* him In the lurch Here Is 
Acton’s own account of the historian’s direct debt to the 
methods of science —** If men of science owe anvthlng 
to us," he says, " we may learn much from them that Is 
essential For they can show how to test proof, how fo 
secure fulness and soundiwss in induction, how to restrain 
and employ irith safety hypothesis and analogy It Is 
they who hold the secret of the mysterious property of 
the mind by which error ministers to truth, and truth 
irreroverably prevails ’’ 

Where the themes and Issues are those of scientific 
truth, that prose snould be unemotional Is natural Every- 
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h()d> knuWA Darwin 'm own account, how, as ihi lubonous 
\nrrt p iiBod, he so lont his tOHtc for poetry that he *ouid 
nor endure to rend a word of it, Shakespeare l>enmi so 
dull It nuuscated him, and music set him thinking too 
ent rgetically on what he had been working at, in^.tead of 
giving him plinsune If all this loss was the pru* of 
\pnrs of fruitful concentration in the niasl» r, who can 
wiindrr if the wlentlfic and doeumintary ng( is m age 
of proser 


NOTES 

W E ire delighted to learn that th< sum of ^5,000/ 
requiri'd for the purch ihi of thi site for ni w chtminl 
InborntoneH \t University Colltge, Ixnidon, his luiw been 
obrnined, thanks to a gt nerous gift of 4sno/ from Mr 
Ralph C iorstcr, J he Grange, Sutton, Surr(.^ He is 
a member of the firm of Messrs Besfll(*r ^^'ncthter, 
and (.0, merchants, of Salisbury House, It Hi was 
Sheriff for the county of Surrey in n)ob I he tot il sum 
required for the purchase of Iht site and thi 1 nation of 
the laboratories w^9 7o,CM)of It ih i stimated that a 
sum of Im tween 4^,000/ and ^o,oooI ih still required 
for the erection of tin buildings It <s lH>|N*d th it this 
obji rt will commend itself to tht generosity of some 
publii-spirited citizen, who will come forward with what 
IS required to complete the fwheme 

Phf Chemical Soriety of hrance has rocenlly elected the 
following foreign honorary membem —A v Baeyer, 
Munich, Emil Hscher, Berlin, P Guye, Geneva, L 
Henry, I^uvain, Belgium C Istmti, Bucharest, A 
Liebcn, Vienna, Louguinine, St Petersburg Raphail 
Mcldola, London, Paternd, Rome, Sir Wm Ramsay, 
I«ondon, and Ira Remsen, Baltimori The laii Prof S 
C'annizaro had also been nominated by the coiin(il,«but 
his death prevented his nomination being confirmed by 
the general meeting of the socict) 

\v internatKinal committee of reprrm niative men of 
science of distinguished eminence has been formed to 
rnise the funds necissarv to celebrate appropnati Iv the 
jubilee of Prof Gaston Darboux s connection with hrcnch 
universit) education, the distinguished work hi has done 
for mathematics, and his services as permanent secretary 
of the Pans Academy of Sciences Donations may bo 
sent to Prof Guichard, the general sccretar) of the inter¬ 
national committee, at the Sorbonni, Pans Tl is pro¬ 
posed to present Prof Darboux witli a med il, reproducing 
hiB portrait, together with an address sigm d h) the hub- 
hcribers Subscriptions of aj francs will give ihi right to 
A mi dal In bronxe, and of 50 francs to a med il in silver, 
which will be reduced reproductions of that to be offered 
to Prof Darboux 

The death Is announced, in his sovont) first >rnr, of 
M b A I^vcilld, formerU pn sident of the French 
Entomological Society 

iiiB president of the Bureau des longitudes in Pans for 
the present voar U M G Blgourdan M B Baillaud is 
the vire-prcHident, ond M H Andoyer the secretary 

Ov Wednesday next, February 8, a portrait of Prof 
W Boyd Dawkins, F R S , will be publicly presented to 
the University of Manchester by the subscribers The 
pi^sefltation will take place In the Whitworth Hall of the 
University at 4 p m 

ifllB meeting of the research department of the Royal 
Geographical Soriety on Thursday, Eebruary 16, Prof 
Edgeworth David, C M G , F R S , who was geok^lst on 
Sir Ernest Shackleton's Antarctic expedition, will submit 
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his views on cxrtnin Important Antarctic problems, 
climate, physical structure, tectonic relations wlth^m 
Andes, &c 

Four lectures on plague will be delivered on February 
Ml Ml and 17 by Dr F M Sandwlth, Gresham pro¬ 
fessor of physic, at the (.iiy of London School, Victoria 
Embankment, EC The leclurts are free to the public, 
and will b< gtn each evening at six o'clock 

At a recent general m« eting of the Liverpool Astr<^ 
nnmical Society it was resolved to raise a special fund for 
the purpose of a tm morlal to the late Mr R C Johnson, 
whoHL long connection with the society, in which ho filled 
the positionN of secretary md president, and his services 
in the Interests of ustronomiLul sCimce, suggest that some 
permanent n.cognition of his work should be made 

A UBMORIAI in marble to the late Sir John Evan^, 
K C B , has been placed bv his friends in the parish 
church of Abbot's I^ngUy, Herts—a parish in which Sir 
John rcs!d(*d for sixt> >ears of hts life The inscription 
on the tablet n'cords not only the eminence of Sir John 
Evans In science, but liktwisi the high administrative and 
judicial positions ht held in the county 

During the last fiftv yoirs Profs Luiji Palmieri, 
M S di Rossi and others, have, with tromometers, micro¬ 
phones, and various other contrivances, endeavourpd to 
roA'ord the internal mu nnu rings and thundenngt of 
VisuvluB, Etna, and othir volcanoes One of the last 
professors of vultanulogy at the Royal University of 
Naples was H J Jolmsion I avis, whose work has been 
chiefly directed to (lie mintralogy and petrology of 
volcanoes Now it i<i runiound that halv is to have a 
VulcanologHral Institute, for the establishment of which 
the chief governments will In invited to contribute 60,000/ 
Mr Immanuel Fnedlacndir, who resides in Naples and 
has recently published u work on the volcanoes of Japan, 
has promised, it is said, 4000/ towards this fund 

The centenary of the foundation of the publishing firm 
of B O Teubner, of J-fii)7ig, will be commemorated on 
Friday, March 3 A large number of representatives of 
science and education have been invited to take part, and 
hotel accommodation is being arranged on behalf of those 
who have accepted the invitations 

An oversea flight of ibout a hundred milts was made 
by Mr McCurdy on January 30 with an aeroplane of the 
Curtis type, weighing 7^0 lb and possessing a fio-horse- 
power motor Mr Mc( urdv attempted to fly from Key 
W^cst, Elorida, to Hnvmn, -i distance of about no miles 
across the Florida Straits When about ten miles from 
his destination he had to drscnnd on ac-count of the lubri¬ 
cating oil having been exh lusted The aeroplane was 
equipped with pontoons, tthich enabled the descent upon 
the sea to be made without injury to it or the airman 

Tub British South Afruu Company, Reuter's Agency 
states, has decided upon the despatch of a special com¬ 
mission to Investigate sloping sickness In Rhodesia The 
commission will consist of Dr Aylmer May, principal 
medical offleer of northern Rhodesia, Dr A Kinghoni, 
of the Liverpool School of Tropical Medicine, Dr Leach, 
of the Northern Rhodesian Medical Service, Mr O 
SilverlocU, entomologist, and Mr Jollyman, bacteriologist 
As explained in Nature of December 1 (p M7)* 
believed that In north-eastern Rhodesia and Nyasaland 
sleeping sickness Is not transmlttetf by Glotsma ptUpalU, 
but is probably carried bv G morsHans, a species which, 
unlike G paipuUs, Is not confined to well^leAned and 
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^Baited dreai In the neighbourhood of water, but is dis¬ 
tributed over largo districts 

According to a Times correspondent at Tiensin, a slight 
earthquake shock was experienced there at 8 4^ a m on 
January 35 A Reuter message says that on January 38 
the eruption of a volcano at Taal caused at Manila thri'c 
strong earthquakes, and nearly a hundred lesser shocks 
A later message states that towns for a radius of twenty 
miles are suffering from a rain of mud and stones, due to 
the volcanic eruption at Taal Five small villages In the 
Taal district appear to have been destroyed by a great 
wave, and no fewer than 400 lives were loet in that region 

Tm preliminary reading of the Bill for making ofhci'il 
time in France coincide with Greenwich time was accepted 
In the French Senate on January a6, on the understand¬ 
ing that the Pans meridian should still bo adopted for 
naval, astronomical, and cartograplilcal requirttm nts 
Decided advantage will accrue from the introduction of 
uniform time in western Furope, and the Hill before the 
Senate will be widelg welcomed The es^ntial article of 
the Bill rends —“ Official time in France und in Algeria 
shall be Pans mean time put back nine minutes and 
twenty-one seconds ** 

On Thursday next, February 9, Dr P Chuliners 
Mitchell will begin a course of three lectures at the Roval 
Institution on ** Problems of Animals in Caplivit>,*' and 
on Saturday, February 11, Dr Thomas G Jaikson will 
deliver the first of three lectures on ** Architecture llii 
B^iantlne and Rom inrsque Period ** The Friday evtning 
discourse on February 10 will be delivered by Sir Sidiuv 
Colvin on ** Robert I*oula Stevenson,** on February 17 by 
Prof Henry F Armstrong on '* The Stimulation of 
Digestive Activity,” and on February 34 by Prof Jean 
Pernn on ” Mouvement Brownlen et Rcalit^ Molecul nre ” 
(In French) 

The theatre of the Museum of the Yorkshire Philo¬ 
sophical Society in York has for several years been a 
subject of concern to the council Though larger thun 
most of the theatres belonging to the principal London 
societies, It IS often inconveniently overcrowded This 
state of things, we learn from the Vorfeifiire HcraM of 
January 19, is now in a fair way of being remedied The 
president of the society, Dr Tempest Anderson, has 
decided to apply to the building of a new theatre a sum 
of money left to him by his sister, the late Mrs Perej 
Sladen, to be used fur some scientific purpose Ihe well 
of the present theatre will be boarded over with either a 
permanent or movable floor, and this hall will thus beiome 
available as a reception room for use before or after the 
lectures, and also for smaller meetings The new theatre 
will be built at the west side of the present building, space 
being reserved In front of It for a further enlargement 
of the museum The proposed theatre will be about 
79 feet long and 47 feet wide, and will comfortably seat 
nearly 400 people Between the higher tiers of the seat¬ 
ing and the basement hull a workroom (39 feet by a6 feet) 
wiU be provided 

The Research Defence Society was founded three years 
ago to make generally known the facts as to experiments 
on animals In this country, and the regulations under 
which they conducted the Immense importance of 
such experiments to the welfare of mankind, and the great 
saving of human aivi animal life and health which Is 
already due to them Under the iHresldehcy of Lord 
Gromer. and by the untiring efforts of the honorary secre- 
taiy^ Mr^ Stephen Paget, the society has done and is doing 
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excellent educational service in the couse of science and 
humanity* From a short slulcment just issued of Its work 
during the past year, it appears that since January last 
twenty-one pamphlets and leaflpts have been published by 
the society upon such subjects an Piistcur, <;clence, and 
medicine, plague in India, diphtheria and intiloxin, 
sleeping sickness, Malta fever, and hum iniiv and science 
There has been a ver> groat increase during the jear in 
the quantity of pumphkls and Kaffets distributed, and in 
the number of addrt sscs and popular lectures nnd lantern 
lectures, given by members of the in nil parts of 

the country A large numb* r of the publicntions has beim 
distributed among publu libraries and similar insliluteh, 
and also sold in the ordin iry wu> of publication There 
are now nearly four thou<iand members, but it is hoped 
that many more people m sympathy uiih lU aims will 
become members or associates of the socielv, und help to 
extend its educational work 

Many attempts have been made to svnchronisc the 
phonograph or gratnophonL with the kinemutograph, so as 
to be able to it-producc simuItuneou*iIv the sounds of the 
voice, as In singing and speech, while the nioviinents of 
the face und the bodily gestures of thf singer or speaker 
are depicted on the srref n The difficult) hns been two¬ 
fold how to obtain the exact svnchronisin nnd how so to 
intensify the vocal sounds* or rather tin mpchiiiiism for 
reimcdlng the vocal isioundN, us to allow tlie sound-n 1 order 
to be placed at something like the snnie distance from the 
speaker as that between the sp* aker and the kinemato 
graph The diffTicultits, however, appear to have betn 
surmounted by M Gaumont In / o Nature of Detmiber 
31 last, an inlLrcsliiig description is givm of a meeting, 
on. December 27, of the P ms Ai adem> of Sci^nc i h, nt 
which, by means of M Gaumont *8 imthod, there appeared 
on the screim an image of M d*Arflonval whah made 
gestures and delivered an explunniorv Hpeech Hit ddulU 
of the method nre not fully dcvclop(.d but they are to be 
made public without delay It appears that M Gaumont 
has been struggling with experimental difficulties for more 
than eight >ears We may soon have in our homos the 
chefi-<roeuvre of our theatres played by our best itlors, 
and even lectures by famous professors mav not be 
restricted to their class-rooms, but the speakers may be 
both seen and heard at so much u vard Such reproduc¬ 
tions are to be called phonosceneM We ma> well say 
with Dominic Sampson—” ]>rodigious ” I 

The syllabus for the first half of the present vear of 
the North London Natural History Society provides plenty 
of opportunities for those members who wish to do serious 
out-door work In their subject, as well as to attend lectures 
and meetings for discussion The session opened on 
January 10, when Mr M Greenwood, the president, 
delivered his presidential address, taking for his subject 
” Science from the Non-profeswionnl Standpoint ** He 
laid great emphasis on the value of amatiur sLicnce, and 
reminded the members that it has been said the amateur 
IS the glory of British research ** Remember that the 
greatest biologist our country has produced, Charles 
Darwin, was an amateur ” Mr Greenwood lummanscd 
the leading principles of a great man of science as patience 
in labouring. Impartiality in judging, absolute candour In 
stating the conclusions to which his researches lead him, 
and a resolute scorn of the Idols of the market-place The 
function of science In the life of a non-professional student 
la of high importance, he said, and that to draw the 
utmost advantage ^from his work it is well for such a 
student to concentrate his energies upon a limited number 
of subiects, and, above all, to devote original, independent 
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thought to whatever he undertakes ** The fundamentally 
■valuable thing in eoientlfic itudy Is the mental attitude it 
engenders It is doubtless true that woi as a nation, do 
not spend enough money on pure research and technlMl 
Instruction, but behind and beyond all this ties our chief 
national sin—a contempt for scientific roasoning, a striving 
after short cuts to knowledge, and a slovenly omniscience, 
os witnessed In our love for examinations and worship of 
success, qtia success " Particulars concerning the soaety 
may be obtained from the secretaries, Messrs S W 
Bradley and T R Brooke, is Warren Road, Chingford, 

N H 

Dr F Gr6n mokes some remarks In yArtthropologU i 
<Tome xxl , p 635) on the prehistoric operation described 
by Prof Manouvrier by the term “T sincipital ’* Ihii is 
a T-shaped groove of vanable depth that is found in 
certain Neolithic skulls, which extends along the sagittal 
and lambdoidal sutures Skulls of all ages, from pre¬ 
historic to recent times, and from many countries, have 
been collected which show Indubitable evidence of trepana¬ 
tion These perforations are generally admitted to be 
surgical operations in order to alleviate pain or to cure 
•certain diseases Gelslus, speaking of malaria of the 
vies, refers to a curative operation of cutting the skin by 
sagittal and frontal incisions, but Dr Gron does not con¬ 
sider that this Is the same operation as that under con¬ 
sideration He directs attention to the fact that all the 
akulls found in France with the T sincipital are those 
•of women, and puts forward the view that it «as not a 
prehistoric operation undertaken for medical reasons, but 
-a form of punishment of which the vestige Is found In 
the stigmata of historic times The author odds — 
“* Certoinh this opinion is only a hypothesis ’* • 

In on interesting paper presented to the research depart¬ 
ment of tht Royal Geograpliical Society on January 19, 
Messrs A J B Wnce and M S Thompson discuss the 
distribution of early civilisation in northern Greece in rela¬ 
tion to Its geographical features, and in particular the 
communications through the mountain passes and the 
forests of Thessaly, which in ancient umes beejn to have 
extended over a much wider area than that which they 
occupy at present Ihese remains generally toko the form 
•of high or low mounds, most of them situated in the 
plains, but a few are to be found in the foothills Both of 
these tvpes must be distinguished from the conical 
mounds covering Hollenistic tombs, which extend into the 
prehistoric area The civilisation of the race occupying 
these sites Is of a primitive type, widely different from 
the more advanced Mlnoan culture of the south, which 
apparently reached northern Greece in its latest phase, and 
did not replace the local cultures The co-existence of 
this northern Neolithic culture with the use of bronse 
further south mutt be taken into account in considering 
the usually accepted view that the AchKani were Invaders 
from the north 

The expedition of the Duke of the Abnizd to the 
Karakoram Himalayas is described by Dr Filippo de 
FiUppi in the Januaty number of the Geographical joumal 
In spite of many dlfRcultiaa, much useful and important 
work was acoompUabed Sedimentary and cfystolline 
roclsa were found, constituting different portions of the 
rogkm traversed, aod peaks rising well above so.ooo feet 
MMmd In each Measuramants at the beginning and 
of the expedition on the Baltom glacier gave the 
linage movement an gi fact a day duHng June and July, 
aom$ articles of equipment left on tne upper Goodwin* 
glader 1^ the EokansteU-Wemely-Guniarmod ex^ 
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pfdition in 1908 furnished another means of measunMlMp 
and here the movement was less than a mlla In Mvmt 
yean, or an average rate of barely a feet a day Aneraid 
observations were found to lx. unntlsfaotory, but valuable 
work was done fay photogrammetry supplemented fay theo¬ 
dolite observations, and in this way much was a o eo m - 
pUshed In spite of the unfavourable weather. 

Bulletin No 19 of the Agricultural Research Irvtitute 
at Pusa Is devoted to a list of the vernacular, sclentlfiQ, 
and English names of the commoner Indian Insects 

Tub ScimHfic American for January 7 coatahis a ling 
Illustrated article on the New York Zoological Park, which 
embraces an area of 364 acres, und contains at the present 
time more than 5000 wild animals That the pin^ Is 
highly appreciated by New York people may be inferred by 
the fact that 1,614,953 persons passed the turnstiles last 
year Attention is specially directed to a .^fluge opcn-alr 
bird-cage, with a ground urea of 153 by feet, and a 
height of 55 feet, and enclosing three falr-eUed forest trees 
and a pond of 100 feet in length Naturally, the authori¬ 
ties have endcavouriKi to exhibit a frpres e ntative series of 
the animals of North America, among which at the pre¬ 
sent time a special feature is the show of the various forms 
of huge brown boars inhabiting Alaska A new and note¬ 
worthy exhibit 18 the herd of six musk^^x calves, five of 
which were recently received from Ellesmere Land, Green- 
.und, as the gift of Paul J Rainey '* Miss Melville," the 
sixth specimen, arri\ed a vear ago from Melville Island 
These six constitute the onl) live herd of these animals 
in captivity 

In its January issue, the Amencan Natitrahst prints 
an address on “organic response,*' delivered by Dr D 1 
Macdougal, the president, before the meeting of the 
Society of Americ m Naturalists held at Ithaca, N Y , on 
December 39, 1910 lljc article is of such length that it 
Is difficult to give a pt^ns of Its scope within the normal 
limit of a note in this column The chief subject is, 
however, the changes undergone by animals and plants 
under different conditions of environment, especially as the 
result of artificial transportation or transplantation After 
alluding to the peculiar suitability of micro-organisms with 
a short life-cycle to experiments of this nature, and the 
results obtained therefrom, Dr Macdougal refers to the 
difference in the breeding habits of the spotted salamander 
according us to whetlier it lives at high or low levels, the 
species being viviparous under the former and ovovlvi- 
parous under the latter conditions It is added that If the 
Alpine black salamander be kept in a high temperature, its 
larva resemble those of the spotted species when In its 
lower habitat, whereas if the spotted kind be kept In a 
low temperature, its reproductive habits and young 
approximate to those of its black relative Attention is 
next directed to the results obtained by transporting 
beetles to habitats unlike their own, after which comes a 
fuller account of the American experiments In regard to 
growing selected kinds of planU at different elevations and 
under different conditions of climate and soli These 
experiments are being conducted on s very extensive scale, 
large " xerOKnontano," “ montane," " maritime," and 
other types of plantations having been established in 
California, Arisons, and elsewhere For the results of 
these our readers must refer to the addmt Iteelf 

In the latter part of the article on Mxual dinaorphliBn 
in plants, published In the Biq/ogisekee CemtralhMt 
{November 15, 1910), Prof Goebel describes aotne 

anomalous features obaervable In flowers of the Comp^ 
fltm* Geoerallyi as In Calendula, tht female ray floi^ 
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than the hermaphrodJte or the male tubulnr 
direci. But in Homogyne alpina, Cotula coronoptfoltat 
and apecfef of Xanthlum the female flowers are smaller 
fn PetOMites ttiveus, which is dicecious, the Inflorescence of 
fenonle flowers grows considerably after the flowering 
period, while the inflorescence of male flowers remains 
■mall, yet the female flowers individually arc much smaller 
than the male, especially in the coroDn The author 
suggests that these anomalies may be explained as the 
result of two opposite tendencies, the one to enlarge the 
oorolla for show, ns tn the ray florets, the other, frequent 
in unisexual flowers, to reduce the corolla 

A VIVID sketch of two botanical excursions in the south¬ 
west region of West Australia is communicated by Captain 
A Donien-Smith to the Journal of the Royal Horticultural 
Soacty (vol xxxvi , part li ), where the author snys that 
the magnificence of the flora surpasses that of anv other 
region he has visited In the neighbourhood of Cape 
Naturalisto, Banl^na grandir, B aitenuata, a blue 
Lcschenaultin, and Teni^frionia refuxa were conspicuous 
The finest display is encountered at Warrangiip Hill 
(a8oo feet), In the Stirling Range, where n giant white 
Epiacrid, Lysmrma ciliatum, toll bushes of a pink-flowered 
Protead, Itopogon lahfohuSt and the golden-flowered 
Dryandra formosa attracted special attention Another 
vegetation sketch, ecological rather than floristic, in the 
same number deals with rare wild flowers in the west of 
Ireland, in which Mr Llovd Priegcr describos, and in 
some measure explains, their peculiar distribution I he 
article is recommended to students as an admirable rssay 
on a unique and in<:tructive combination of ecological 
prt^lems 

Having regard to the recent consummation of the Union 
of South Africa, Prof H W Pearson took advantage of 
an opportune occasion to lay before the biological section 
of the South African Association for the Advancement of 
Science during last Kovember, In his presidential address, 
the great desirability and advantages of a South African 
National Botanic Garden In the first instance, Prof 
Pearson, while assigning due credit to the work of existing 
Institutions, noUbly the Natal Botanic Garden ably ad¬ 
ministered by Mr Medley Wood, pointed out thst none of 
these provides sufficient area or is situated tn a suitable 
locality for an establishment or State department, which 
should comprise not only horticultural departments, an 
experimental garden and herbarium with library, but also 
a museum of economic products, research laboratories and 
a staff of technical assistants and plant collectors Chief 
among the arguments advanced ore the non-existence of n 
garden where the unique plants of South Africa arp 
grown and investigated, the neceulty for the study of the 
veJd vegetation with a view to the Improvement of tie 
fodder grasses, and the desirability of extended botanical 
exploration 

Tub Rxv M SADxaRA Mas 6, who has for many years 
studied the earthquakes of the Philippine Islands, is now 
turning his attention to the subterranean noises known in 
other countries under various names, such as mlst-poeffeurs, 
marinas, brontldl, retumbos, Ac In the Philippines many 
terms are used, generally signifying merely rumbling or 
noise, while a few Indicate that the noises are supposed to 
p r oci^ from the sea or from mountains or clouds Most 
of the places where they are o b se r v ed lie along the coasts 
of foter-lsland seas or on enclosed bays, very few art 
ritaated on the ofMg coast The noises are heard most 
fraqusaUy at nightfall, during the night and in the earlv 
ssonlqg, especially In the hot tnoaths of March, April, and 
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May, though in the towns of the Pangosinan province they 
are confined almost entirely to the rainy season They aro 
compared In 70 per cent of the records to thunder Widv 
rare exceptions, they seem to come from the mountains 
Inland The instances m which the noises show any 
connection with earthquakes are few, and observers usually 
distinguish between them and the low rumblings which 
occasionally precede earthquakes It is a common opinion 
among the Filipinos that the noises are the effect of waves- 
breaking on the beach or into caverns, and that they are 
intimately connected with changes In the weather, generally 
with impending typhoons Father Saderra Maid Is inclined 
to agree with this view in certain cases The typhoons m 
the Philippines sometimes cause very heavy swells, which 
arc propagated more than a thousand kilometres, and henc^ 
arrive days before the wind acquires any appreciable force 
He suggests that special atmospheric conditions ma> he- 
responsible for the great distances to which the sounds are 
heard, and that their apparent inland origin may be due to 
reflection, possibly from thr cumulus clouds which crown 
the neighbouring mountains, while the direct sound-waves 
are shut off by walls of vegetation or inequalities in the 
ground 

The Dernc correspondent of the Aforning Post 
(Januory ao) states that a fall of what has been called 
** black ” snow, which occurred recently 111 the Lower 
Emmen Valley, bos caused a great deal of interest in 
Switzerland The most reasonable explanation put for¬ 
ward Is that in certain conditions of weather snow may 
take an appearance of blackness which is quite deceptive 
It appears that after the snowfall there was a slight thiw, 
and a very fine rain fell While it was still raining, the 
"*Bi8e>'* a piercing cold and dry north or north-east wind^ 
set in, and froze the rnin on the surface of the snow 
Underneath the crust of pure icc thus formed there was 
a small alr-fllled space, and the light when reflected from 
the snow beneath produced to the e>e a dark appearance 
We find that in the ** Glaciers of the Alps (p 204) 
Tyndall refers to another optical effect caused by the con¬ 
dition of the snow on the Montan vert in winter, In which 
** the portions most exposed to the light seemed least 
illuminated, and their defect In this respect made them 
appear as if a light-brown dust had been strewn over 
them " 

According to usual practice, Dr H R Mill has con*- 
municatod to the Times (January 17) a preliminary state¬ 
ment of the general character of the rainfall of 1910, and 
also an abridged summary of the same to Symons's 
MgUorologic4U idaganno for January As we have already 
referred (January 5) to statistics prepared from another 
source, wo need only quote here some of the leading 
features shown by Dr Mill's first examination of about 
tooo records of the British Rainfall Organisation The 
results, which are exhibited by maps, and by carefully 
prepared tables for stations and districts, show that the 
British Isles, as a whole, had on excess of 8 per cent , 
Wales had an excess of 17 per cent , southern England, 
16 per cent , Ireland, 9 per cent , northern England and 
Scotland, less than 5 per cent The relatively wettest area 
was In portions of Somerset and Monmouth, where the 
excess exceeded 30 per cent A rery wet area extended 
through Devdn and Cornwall, aJong Dorset, Wiltshire, 
Hampshire, and Sussex, also to Hereford and port of 
Wales, but in many places the rainfall was bek>w 
the average, especially on the coasts The year had onp 
of the wettest Fibruaries and one of the driest Septembera 
on rooted. Dv. Mill remarks that the relation of two dry 
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\inrs Iollovi«l by a w*t year, which prevailed tur England 
und Wnles for twenty-one >cars, including 190O1 I'a*' now 
(omplotilv broken down, and that It seems possibh that 
the swing of thr p< ndulum Is carrying us into a porio<l of 
predomimting wet years, corresponding to ihc wet period 
of 1R74 8^ 

Is tlir Hemonf del R Istiiuto Lombardo dt Setenze e 
1 rltere Signor A M Pizzogalb has pubbshi^d a mnmoir, 
** I-n rosmogonm d! Bhfgu,** an Invostlganon of tho rela¬ 
tion of the rosmogonlc myth to the epics of India flie 
cosmogon\ of Bhfgu Is part of one of the subdivisions of 
the twMfih book of the Mahabhoratn, it is in the form 
of a dialogue between two legendary persons, Bnradvst^a 
ond Hli|-gu, the former asking questions, the Iflftnr answer¬ 
ing them It deals with the origin of all things in the 
animni js well as m the vegetable world, which arc sup- 
posofl to have the same composition and to be essentially 
idintitnl It shows how the vital flame combines with 
the d'nrth-eli ment to form the body of the Individual, while 
thn soul, efllux of the Supreme Being, per\idfs and 
rules the body and endows It with various qualUies A 
rompkii traiiNlatlon of the dialogue is given, there is 
nothing astronomical in it 

" The Structural Design of Aeroplanes forms the 
title of a paper rend before the Institution of fi\il 
Fngineerfl of Ireland bv Prof Herbert Ch il1e\ about a 
tweUemonth ago, and now reprinted (Dublin John 
balconer 1910) In it the author endeavours to applv 
exact nnthematical methods to the calculation of the 
stnssfs in the sustaining framework of an aeroplnne, as 
Will ns In the supporting aurfaucs In view of the 
number of deaths that have resulted in the past ve ir frotri 
b^^ok^gts of seroplnnes, the alternative enuses frequentlv 
b< ing instabillt), it ought to be evident that the onh wav 
of placing ihc problem of aviation on n hutiKfacturv basis, 
and of preventing future fatalities, is by encouraging the 
further development of Investigations such as Prof 
(-hntlfy’s and by determining exep^lnlcnt^llv the un¬ 
known data which Mich investigations show to be ncccs- 
sarv in order to complete the solutions of such probirms— 
ih» latter l>clng evidently n compirativelv osy task In 
the discussion on the paper, however, wc notice th< usual 
want of 'ipprenation of the methods of exact science on 
the part of Ro-called prnclicAl men ** 

M Gubert Mairk contributes to / a Revue des Idt^ex 
(or November iqio, an account of an intoreHtmg 
mpdlco-ps}chologi(.nl study of Prof Henri Pomnrii under- 
tak( n bv Ur Toulouse Owing tn the wide public interest 
which has been aroused, (.specially in Fnnce, by 
Poincare’s writings on the philosophy of science and on 
the concepts of mathematics, many readies will wonder 
how and under what conditions Poincnr^ originates his 
Investigations It is evident from the present account that 
when absorbed tn a problem Pomrar4 has often, like manv 
another genius, become oblivious to matters of ever\dny 
Hfp What seems, however, to have most impressed Dr 
Toulouse was that Poincard’s discoveries were not arrived 
at as the result of a concentration of mental effort, but 
that the) have come on him spontaneouslv, often when 
his thoughts have bceji turned In quite diffi rtut din ci ions 
For thia kind of faculty Dr louknise has proposed the 
name “ auto conduction ** Whether a new name was 
ronlly needed, or whether the tame faculty has already 
bn^^ecognised and desenbed under other names, is a 
nllkipfr on which there may be more than one opinion 
At the same time, the fact that Poincaf^, and probably 
man\ other phllotophers, and especially mathematicians, 
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become suddenly Inspired by new Ideat (and. Indeed, find 
It impossible to throw these Ideas on one aide, even 
temporarily, until they have developed them), affords an 
Interesting problem for the psychologist, and Dr 
loulouse'g examination may well direct attention to this 
problem 

Tub four numbers of the Journal of the Royal Society 
of Arts ending with that of January 13 contain the text of 
the Cantor lectures on industrial pyrometry which have 
been delivered before the Society by Mr. C R, Darling 
The last two lectures concern themselves mainly with the 
simplified forms of the platinum thermometer, the thermo- 
junction, and the radiation pyrometer, which have been 
constructed for use in works where observational skill on 
the part of the users cannot be taken for granted Several 
of the methods described have received attention in these 
columns as they have been developed from those suitable 
for more accurate work 

More than forty pages of the number of Htmmel und 
Erde for December 30, 1910, are devoted to addresses on 
the principle of relativity which have been delivered before 
scicntilic BocicticB in Germuny during the post year llte 
first of these, delivered by Prof E Cohn, of Strassburg, 
before the Scientific and Medical Society of that city, aims 
at a clear expOMtion of the principle to an audience to 
whom It was comparatively unknown, and it succeeds 
admirably in its obJ«*ct by the help of experiments per¬ 
formed with an ingenious model designed for the purpose 
ITie serond, delivered by Prof H Poincard, of Pons, 
bc^fore the Sricntiflc Soridv of Berlin, goes somewhat 
more fully into the n axons which have led to the extension 
to gf Herat ph>BtcA of a priiuiple as old as Galileo and 
Newton, thii our knowlidge of the motion of any body 
can only be of Us motion wiih respect to some other body 
When this principle ts traced to its logical conclusion in 
relation to the known facts about the speed of light, It 
leads to the denial of most of the laws of the old 
mechanics The units of mass, length, and tune on one 
moving body will differ from those on another moving 
body by amounts winch depend on the relative motions of 
the bodies with respect to each other Prof Pomcard is 
not disposed to accept the principle as fundamental 
throughout physics, ond points out many of the difficulties 
which still have to be overcome before It can be regarded 
as altogether satisfactory 

We hove Just had the opportunity of trying the ** tab¬ 
loid *’ preparations of Messrx Burroughs Wellcome and 
Co as specially arranged for colour photography by the 
Hingle-plate (or screcn-platc) processes They give excel¬ 
lent results, and the uniforniit) which the use of tabloids 
ensures eliminates a fruitful source of uncertainly that too 
often spoils the work of iIkwi who use such plates at 
irregular intervals The formulce given are suitable for 
the Autochrome, Thames, Ominicolore, and Dufay plates 
The cartons are three only—the developer, the reversing 
compound, and the Intenslfier, the last often being un¬ 
necessary 

A PAPER on the Inversion of cane-sugar under the 
Influence of adds and neutral salts, by Mr NoBl Deerr, 
has been Issued as Bulletin No 35 of the Agricultural and 
Chemical Series of the Experiment Station of the Hawaiian 
Sugar Planters’ Association The author has deterxnlnad 
the influence of twenty-three different salts upon the rate 
of Inversion of cane-sugar by hydrochlortc and other adds 

The Bto^hemtcal Journal of January 17 contains an 
article, by Prof B Moore, ** In Memory of Sidney Ringer 
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lW|^»9'0l Some Account of the Fundamental Dii- 
qpl^es of tho Great Pioneer of the Bio-chcmUtry of 
(SvyataUoKxilloids In Living Celia ** ThU may be regarded 
m rapplementing the biographical notice of Ringer'a 
career, and of hii work oa a clinician, which U to be 
found in the Brtiish Medical Journal of October 39, 1910 

Wb have received from MenarB E Merck, of Darmstadt, 
a copy of the third German edition of their “ Inrh x '* of 
pharmaceutical preparation* Light years have elapsed 
aince the second edition was issued, and the Index now 
forms a handsome volume of nearly 400 pages Copies of 
the new edition can be procured from the Iwondon agent 
of the firm 

Thb properties of binary mixtures of (tome liquefied gases 
are described m the Journal of the Chemical Societ} by 
® ® Steele and Mr I> S Ragster, of Melbourne 
University The mixtures chosen were ihoso of sulphur 
dioxide with hydrogen bromide, and hydrogen sulphide 
with hydrogen bromide and with hydrogen iodide The 
vapour pressures were plotted for a series of temperatures 
from -35* to -75®* A mixture of hydrogen sulphidf and 
hydrogen bromide in the proportion of 60 to 40 wns found 
to have a minimum vapour pressure (or maximum boiling 
point, analogous to those observed In mixtures of water 
with the halogen adds), in spite of the fact that the solu¬ 
tions are non-conductors and have given no eviibncc eiihfr 
of Ionisation or of association Mixtures of hvdrogen 
sulphide and h>drogen Iodide, on the other hind, gave 
direct linear relationships between total vapour pressun* 
and composition (of liquid) and between the \npour 
pressures of the two constituents and the concentration of 
the liquid, thus adding another to the very short list of 
pairs of liquids which obey Raoult^s law throughout the 
whole range of compositions 

Tub fourth volume of the Journal of the Inhtitute of 
Metals is now available It has been edited by Mr (j 
Shaw Scott, the secretary of the society and copies may 
be purchastxl at the oftices of the institute, price 2IJ neU 
The greater part of thi volume consists of the papers of 
scientific interest read at the annual autumn meelmg of 
the inshrute htid m Glasgow last September, absfracN of 
which were published in Natubb of StpUmber aq (vol 
Ixxxiv , p 431) These papers arc in the volume supple¬ 
mented by written communications from eminent authori¬ 
ties after the papers were read Ihc first May lecturt, 
which was ddivered by Prof W Gowland, F R S . 13 
also included, together with a series of abstracts of papers 
relating to the non-ferrous metals and the industries con¬ 
nected with them 


OUR ASTRONOMICAL COLUAfAf 
Splendid Mbtbor on January 25 —Mr W F Denning 
writes —“hf Pours Day, January 25, has bien noted 
in Diut years for occasionally supplying very large meteors, 
and it has maintained Its character this vear 
“A fireball was seen at yh 5m p m b\ Mr J I 
Haughton, of Birmingham, falling very slowlv from the 
region of Aldebaran in Taurus to jr Orionis The meteor 
was more brilliant than Venus at her best, but thi re were 
«>me rlouds In the sk\, which prevented the bist effects 
being observed and interfered with the accuracy of the 
rprord Near l.,eet1s, Mr J H Park witnessed thi meteor 
sailing very slowly along from the north-west to south¬ 
east, and passing south-west of the Pleiades The heavens 
much overcast, and only a few stars visible 
The pr^able pdiont of tha fireball was in Opheus 
at 330 +58®, and It apparently beldnged^ to the same 
t^am os that which supplied the magnificent fireball of 
Jknuhry 25, 1894 The recent one pasi^ from over Mon- 
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mouth to Wiltshire at a height of about 83 to 46 mlks, 
but additional observations are required " 

Nova Lacbrtje —In No 44G6 of the AtironomtMche 
Noehnehten Or Max Wolf publishes a reproduction of 
the region about Novo Lacertm from a photograph taken 
on January a with an exposure of thirty-one minutes 
The reproduction covers a circular region of 1® diameter, 
with the nova at thi centre, and shows stars to about tho 
fifteenth magnitude, the \\ D comparison stars are 
especially marked Ihe earlier plates on which a star 
of mognitude twelve or thirteen is shown m the nova's 
position were taken on July 15, 1904 (exposure xh 46m ) 
and January 9 and 11, 1894 (ah 30m exposure), the former 
with the Bruce and the latter with the 6-inrh telescope 
In No 4467 of the same journal the result of a compari¬ 
son of positions of this faint object and the nova Is 
announce, and it seems reasonably certain that they are 
identical—that the star took part In the cutantrophe pro¬ 
ducing the nova 

The Identity is confirmed by Prof Barnard whoi m 
No ^68 of the Astroiiomisrhi* Vachric/tfcn, states that he 
has round the image of a fourteenth-nuignitudc star in 
the place of the nova on plub s tiikrn on August 7, 11)07, 
August 22 and 24, 1909, and October 11, i8qj On the 
first-named plate the position of the image agrees within 
oois in RA and 01' in dec, with the no\ I’s position 
as determined with the 40-inch micrometer In the 40-inch 
telescope the nova has two distinct and sharp foci, such 
as were also exhibited by Nova Geininorum (1903), the one 
UIng K mm further from the object glass than llie other 
Prof Barnard has nevi r noted this peculiarity 111 other 
stars, and oRrnbes it to the gn at brilliance of the crimson 
Ila line of h>drogoii, as shown on the lerkes spectro¬ 
grams 

bor January 10 and 16 Prof Millobevich giies the 
magnitude of the nova as 7 4 and 77 nspeclivrh 

Dr Miinch obtained a Kpertrogrnm with 11 r^-ctn 
objective prism used with the Zi iss tripkt of thi Potsdam 
Observatory on January 6 and 7 and the same prism 
was used, by Dr bberhard m connection with the 30-cm 
nftector on Januory 8 The plates show a continuous 
spectrum crossed by a numUr of bright lines Ihe 
hvdrogen tines are bright and verv brmd and 

' there is u viry bright band at X 4(1^4 A broad absorption 
bxnd appears on the more refrangible sidt of Hy, a bnght 
emission line Is sei n at A 4055, and ne'ir it, qt A 4045, 
there is a distinct absorption line, the K line is much 
fainter than would be expected from the brightiiiss of the 
emission lines 

A plate taken bv Prof H^rtzsprung on Mnv 2a, 1910, 
shows no trace of the nova, which was llien certainly 
fainter than the elcvinth magnitude 

M Felix de Roy, Antwtrp, found the magnitude of the 
nova on January 7 to bi 78, and the colour w^s nbtmt 
6® on Osthoff's scale A telegram from Herr Mewes, 
Breslau, states that the nova was cxceedingb red on 
January 14 

Absorbing Matter iv Space —In No 5 of th< Trans- 
voal Observatory Circulars Mr Innes discusses the blank 
region of the sky around the star S Corona Aust , and 
suggests that the appan nt vncuitv m ly bo the result of 
the interposition of an absorbing medium which cuts off 
the light of the stars bthind it Messrs Innes and 
Worssell find that in one part of thi region tlii fu W of 
the 9-inch refractor (25') inrludc^s no star of imv magni¬ 
tude The latter also considers that he is able 10 dilect 
a distinct difference in tint on passing the border of the 
blank and starry parts of tho skv the region is probably 
unique Some of the stars appear to be surroundi'^ bv 
nebulous matter, but the small dark pitchec—sren on j 
photograph reproduced on Platt xxii —are tht most re¬ 
markable objects Mr Iniws suggests that all ib^" phmo- 
mena could be beat explained by supposing that irregular 
sheafs of g^s some of which arc dark and opnqut, others 
•fiffhtly luminous at their extremitlis, cover Ihi region 
Where this gas Is Impenetrable no st irs are seen , rifts In 
It allow other stars to appear, and where it is slighllv 
luminous the stars behind it appear with circumiacent 
nebulosities 

In 1899-190% the tenth-mngnitudi star Cor D M 
I 13208 was recorded by Mr fnnes os "not seen," 
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'but Mr Worutill found It vinbte—and probably variable— 
HI i(|09-]o, Its inagnituda fon^nf from xi-o (1909 July ai) 
io li a (1909 September O Ima star lies on the border 
4>f the abnormally tlntea patch of the sky, and it is 
flU|{gcsted that its disappearance In 189(^1901 may have 
been due to a slight extension of the obscuring medium, 
which is now retreating 

PHOTOGRAPniC DBTBUIlMATIOKa OF StELLAR PARALLAX — 
To No vol xxxii, of the Asitophysical Journal Prof 
b Schlesinger contributes the first ]mrt of a paper on the 
photographic determinations of stellar parallax made with 
the Yerkps refractor Previous parallax determinations 
have usually been made with short-focus instruments, and 
it occurred to Prof Schlesinger, In 190J, ihoi llip orrors 
■of obiH,r\at)on might be greatly reduced If much greater 
focal lengths were employed, the cooperation of thi Verkes 
-authorities and the Carnegie Institution nnderr^ this 
possible, and 337 plates, relating to twenty-fivf dilTircnt 
regions, were secured, and have been reduetd for the 
purposes of the present papers 

In this first paper Dr Schlesinger describes in detail 
the apparatus and methods empioved in curing the 
pliotogniphs The question of using screens, for the 
Hhirpening of the Htellar imagec, w'ik considcr<d but it 
was decided not to use them, as difhcultli s might be intro- 
duieit also, It was found that, with tho 40-inch objective 
used \Mth Cramer Instantaneous IsoihroniutiL plates, th<y 
w* re really unneie 98 sr\ A speiHl movable plati cnrrier, 
“idjustable in two directions bv meins of scrrws, was 
einplo\ed, ond th< cotncldenct of the optical n\is met the 
geometrical e^ntre of the pinte w^« investigatiKl ii \v m 
found that they were separated on the pinte b\ nlKiut 
8 cm <nbout fourteen minutes of arc), but the fin il ifTiit 
w IS negligible, nnd, as the ndiral correction of thi tilt 
would have interfered with other InstrumentH used with 
the 40-inch, no attempt was imde to torreit it The 
Totussmg fRch evening was done msuuUv hv meins of an 
■eye-piecc sliding on a graduated scale 1 lu “ hour-angit 
error ** produced bv atmospheric diKp« psion was 
eliminated, so far os possible, by choosing ihe lioiir-nngh 
at whiih each plate was exposed it was als<» deemed 
advisable to use tht telescope on one sidi of the pillar 
<inl>, in order to eliminate " optital distortion " ^fter 
severil experiments an ingenious “ rotating div " occult¬ 
ing shutter was emplo\ed for reducing the bnghtmss of 
the par illax star to that of the surrounding comparison 

Aran\ other interesting points ire disiussed b\ Dr 
^ihb singer but space does not permit of th( ir bring 
mentioned hrrr It ma\, howeMT be added th it th» scale 
-of the plitcs is such that i mm corresponds to 100*, and 
that 20 cm xas <m plates were used 

I INFS IN tiif Spectra of Nrhitlx! —No iR^ of the 

I Ilk ObM»rvatori Dulletins contains n list of mbiili lines 
diHcoxered photographically b\ Dr W 11 Wright In 
ihf great ni hula of Orum he finds linns at x ^7^^ (faint), 

A (V fnint), A 371a (v v faint), and A 1704 (\ faint), 

all of which he ascribes to h\‘drogen, another line is 

suspec.tpd at A 4117 

In N Cl C 7oa7 lines were found at A 6*^01, A fiqR, nnd 
A (^83, the latter two making a eonspicuous triplet f^iih 
Ha. which is ver} bright in all the nebul-e that have been 
observed 

IniiK^TioN OP THE Sun’s Heat— In the January 
number of L difronomie—to which title the nuljetm de 
la Soci^t^ OAtronomirae de France has reverted -Prof 
Cerafckl describes and illustrates a verv simple thermo¬ 
electric pile which he made and which gives sufficient 
■current to ring an electric bell whenever the sun shincHi 
He also suggests, hesitatingly, that if made up in sufficient 
numbers ind plated In suKable localities, batteries of such 
piles might be employed In utilising the stdar radiations 

PROPOSED CALENDAR REFORM 
PROPOSALS for reformation of the calendar have bean 
numerous of late years, and few of tho 
profA*.^ri appear to have a full sense of how much trouble 
and inconvenience anv alteratlon would cause, and, of 
course, the more radical the change 1^ the greater this 
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would be Mr. T C Chamberlin, Indeed, who mU hrth 
another scheme in the number of Sctenca for Nov aaifty 
*Si admits that it is important that if any alternoft 

is adopted, its advantages should be so great aod to 
unique that no further n>odificQtvon of it would ever appear 
desirable , . . , 

Now all the alterations lately proposed, including the 
one before us, are of a f ir more drastic kind than the 
Julian and Gregorian reforms, which only aimed at 
securing that the mtmthly and other dates in the calendar 
should correspond to the so isuii of the year, the whole 
length of the calendar \eur bung of the same lenAh as 
a tropical year Even in the time of Julius Ctesar Tt was 
known that tlu* length of the Uiur was a few minutes 
less than 365^ days hollowing the practice of the old 
Egyptians (and gmd»Nl partlv b\ the advice of Sosigenes), 
wJ^n he made tho Roman Lalcndir wholly solar, he prob¬ 
ably thought that it would better, because simpler, to 
take the length of the it ir n** 3^5! day**, and that this 
would soturc the correspondent with the seasons for u 
sufficiently long periotl As time went on, of course, the 
difference between this and the true length Ixxanie more 
accurately known 

Ihe ecclesiastical authorities, in arranging the cycles 
for the obscrvHice of hnster, Lonsidered It essential that, 
though that feast w^is movable on account of its being 
tnkt n as dependent on th) Jewish rassover, which was 
regulated bv the moon, vet it was neiessorv to talco the 
moon the full of which followed the veinal equinox, and 
to give that equinox the d iti. vvliiih it had (or was sup¬ 
posed to have) 'll ih( tinu of Ihc first great Council of 
the Church, that of Nica 1 Io do this it was necessary 
not 01 y to alter In futun tin h nglh of the calendar year 
but to drop the days, then tin in number, by which the 
date of the equinox hod ihinged since the time of the 
Council 

Tht Gregorian alteration, then, was introduced in irSj 
but the Reformation of thi Chunh which had then been 
atcepted in many countrns in tlu north of Fiirojie, led 
to this change being opposed by them, though it was 
ultimately adopted all over wenttm Europe, and conse¬ 
quently in North America 

But the chongiB we now called upon to disiniss are 
of a very different natun Mo^t of the proposer v seom 
to think there would be vrrv special advantage in making 
artificial arrangements hv which the davs of the week 
should correspond to tho^p of the month, which, of course 
could onlv hr effected hv m^kIt»g everv monlli 2R diys (or 
4 weeks) in length Some wnuld incrense the number of 
months in nch year to n, ind ns I'^x28 = 364, suggest 
that the rorrespondfiiii might be maintained bv treating 
one day ns a rfier non, whiili would have to be made two 
in leap-years But it would not bt possible to treat a day 
as dicj non in any compUti sense It could, of rourse, 
easily be mode n holiday, but fvm in holidays all must 
do something and monv u gn tI deal 

The peculiarilv of Mr Chamlv rlln V plan seems to be 
to retain our la months hut nt the end of each quarter 
or period of three months to insert a week with a special 
designation, the thirteenth week of the vear to be rolled 
Faster week, the twenty-sixth Julian week, the thirty- 
ninth Gregorian week, and the fiffv-second Christmas 
week The idea seems to be that n week is needed nt 
the end of each quarter for arranging accounts and other 
matters 

Having sot forth the salient points in thi8 fresh attempt 
nt symmetry in the calendar wp leave It to our readers to 
form their opinion about wlipther changes of this drastic 
nature would procure advantage* comparable with the 
trouble caused Mony, no doubt will be reminded of the 
famous Interrogaton of Ixird Melbourne 

The same remark. In the writer’s opinion, may be made 
of anothei proposal by M Grosclaude. of Geneva, for 
which the approval of a congrf^ss at Brussels is claimed 
According to this, the year would consist of four quarters, 
each containing thirteen week* but while the first two 
months of each quarter would have only thirty days, the 
third would have thirtv-one This would give the year 
364 dflvs, the remaining d«v (two, of^ourse, In l«ap*year) 
would be made up as in Mr Chamberlin’s plsm 

W T t. 
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MODERN ARGENTINA ‘ 

«Ottntrieft outside the British Dominions ore more 
''liitmstliig to the inhebitanu of Great Britain than 
tllfr Argentine RepuhUc Enormous amounts of British 
capital are Investra there—some 170,000,000/ in the rail- 
atone, Indeed Great Britain has financed most of 
the deretopnmnu—about a ejuarter of our imported food- 
sl^a come from there, and a number of young Fnghih- 
man go out to find emptoyment on the great estuncias 
At present the bulk oil the population centres round 
Buenoe Aires, the enormous hinterland being only thinly 
poputoled, arid In many regions not thoroughly explored 
And yet the country is not new, It hss a history of three 
centuries, two of which, however, were under the old 
Spanish rUgime, when only Spanish emigration wns per- 
nutlsd, and the few adventurers and oflici ils who went out 
prefer!^ the life of the town to that of the country 

The administration in 1907 very wisely determined to 
take stock of thp present agricultural position, nnd n 
scheme for a cennui, or, more strictly, a great invt ntory, 
was drawn up It was, howevr^r, necessary to proceed 
tautkiusly, and for some time an ndvertUing campaign 
was conducted Informing the people exactly what inform 1- 
tion was wanted, and why The census was taken in 
iQofi, and the results are now published, there ore two 
volumes of figures, aife one volume devoted to monographs 
dealing ulth Iht physual ronditiona, the agncuUui^^ and 
the people 

From these volumes we learn that the Argentine is now 
growing at a good, but not very rapid, rale Of its 
A 500,000 inhnblt'ints in looo, about a million win 
foreigners iiearlv half being Italians, followed hv 
Spaniards and Americans, under as,000 are English 
The exports are wheat, maize, linseed (Argentine being the 
chief producer of this) ond other cereals meat, both 
ehlUcd and tinned, hay, quebracho (used for tanning), and 
similar commodities the total value being in 1000 
70,000,000/ Formerly it was moinly n grazing country, 
but of tote >eftrK crops have been grown extensively 

The wheat supply from the Argentine has an interest¬ 
ing history As in other newlv settled countries -c g 
Canada—wheat Is one of the earliest crops the newiomcr 
grows, because It requires but little capital ind trouble 
and IS alwa>s saleable But wheat does not neressirilv 
remain the staple crop, in the more closely settled parts 
of Canada mixed farming comes Into greater proimnenre, 
and in the Argentine wheat gives place to lucerne, which 
MoWs voluable hay, and Is also excellent for rattle food 
In improving land, the usual method Is to plough it up and 
BOW maize, then linseed, then wheat, and finally lucerne, 
which IS left for hav and the cattle, the colonist moving 
on to break up more ground There is this difference 
between the Argentine and other new countries, that in 
the Argentine much of the land 11 already owned b> 
absentee landlords, who put in a manager—cominonlv on 
Englishman, who does well os a rule—but do not them¬ 
selves take any part in the development The system Is 
admittedly bad, but It is a legacy from the old days, and 
Is not easily displaced The agriculture is, howeyer, 
soufMl, lucerne enriches the soil In nitrogenous organic 
matter, and leaves it In a fertile condition for any sub¬ 
sequent arable crop that may be taken 

Ganleglcally, the surface of the country is mainly denved 
from Tertinrv and later formations, the Archman occurs 
only In small and isolated patches, the Silurian occurs 
extonslvely in a few districts, the Devonian runs from 
north to south, nnd contains a certain amount of coni 
the tower Trlassic has not yet been found, but the Jurassic 
haf, and agrees well with the formation as found else- 
whm It is, however, not prominent In the Argentine, 
and has not been found east of the Paxnpean ranges and 
on the plalfM The Cretaceous system is well marked, 
ruiming north to south, but does not rover a wide tract 
of eosmtry The great plains and the Pampas are formed 
of loesa, m flne-gremed sand varying from light to dark 

1 Jdaiesl oftlK Itoysl Seckij of Arts, Dtcrwbtr laicx 
AmwiIm Sspahtle—Asrtcaminl sad Psttonl C«n>iH of the Nstfen 
St sd hto ssiii ig SBd Aai k i B wf to tsoS L, Stodctowltag, pp irin+ 

dy I fd. fl7*ptoBhw%to. x+44>. »ob ULi Mon6t»fhvpp.»cx+7oS+ 

iKii Stock sad AgrlcaUsml Csami of the Aimttoa K-vubHc, May, 
Spetl 3 mapt, (Bonn Alrw AqmKln* Motoordoskal OAer, xgo^) 
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grpy In cotour, and containing calcareous nodules, the 
origin of this deposit Is not settled, but the current idea 
seems to be that sea water, fresh water, and wind have alL 
played an Important part In Its formation One general 
feature Is that the soli Is so rich In salts that it not 
Infrequently deposits a white efflorescence containing, 
sodium chloride and sulphate with other salts Nine 
different groups of flora are distinguished the Antarctic 
forest in the south, consisting mainly of beech with some 
cypress, the Patagonian, In a dryer region, comprising, 
herbaceous plants, shrubs, and trees, the Pompean, In a 
moistcr region, absolutely without trees, consisting of 
Grammes, Composite, and Leguminoss, then further 
north, in another dry region, the Chaflar, or bush flora* 
especially mimosas, and further north again the sub¬ 
tropical region, the gardm of the Argentine Of the other 
four regions, one In the north-west is desert nnd one irr 
between the rivers is bush Why the Pampas should be 
without trees when trees occur in the surrounding dryer 
regions Is not clear 

lurning again to the agriculture, cattle arc of great 
importance, but sheep, as In other countries are diminish¬ 
ing in number The slock is being steadily improved; 
some of our best pedigree bulls and rnms are imported* 
and the Argentine buyer never heslt'ites to secure what 
he considers suiiublo animals, whatever the prue may be 
The decrease in the number of sheep is consideribic, an^ 
IS attributed to two causes certain “ worms ’* have 

f iroved very fatal, and the sheep him been found to injure 
ucerne, nnd therefore have lost favour with the 
I estancieros Thu result con onlv be regretted, sheep are- 
I ns much wanted ns rver, nnd thev are a verx \iluabto 
j support for the agriculture of a country To rut them 
. out Is to narrow the basis on which the s\strm of ngri- 
j culture Is built 

It is clear that the Argentine has some serious problems 
' to face, but the rapid increusi in its volume of trade ^ntf 
In its area of land under cultivation luslifies the hope that 
continued progress will be made, nnd that the pounirv will 
still retain its high rank among the food-producing 
codntrles of the world 


METABOLISM D//IBET ^5 MFflJTbS^ 

'T'HE depth of the tragedy into tvhirh I he most recent 

^ investigators of the disease “ dinbetes melhfus,*'" 
whose observations are described in the memoir referred 
to below, have inquired, is sufficiently indicitcd b> the 
fact that seven of their ten “ severe caw s *’ h i%i died 
since coming under obser\Qtion in Ihi early pnrt of iqoS 
Diabetes Is considered ns being prim inly t dinturbam e of 
nutrition tending to develop a condition of starvation, and 
yet it will be noted that m six of these exses the fatal 
result is attributed to “ diabetic comn " Diabetb loma 
is in no sense due to any deprivation of nutriment experi¬ 
enced bv the central nervous system, but rather to a ver> 
real poisoning assignable to an appeir'ince in th'> blood 
of unusual chemical compounds or to an appear ince of 
compounds In an unusual quantity which arc normally 
present only in minute traces Nutrition, in short, i!> not 
only deficient, leading to a great emaciation of the 
patient, but Is also disordered, hading to death by 
internally developed poisons Medical treatment of this 
disease, its causation having been fully developed pnor to 
the arrival of the doctor, is therefore directed to maintain 
nutrition in vey adverse clrcumst'incei by expert adjust¬ 
ments In the diet, and to secure the elimination or at 
least neutralise, the effects duo to the presence of these 
poisons As a valuable contribution to our knowledge of 
the princlptot underlying such treatment, this account of 
the extremely precise and varied observations of Btmedict 
and Joslin will meet with a wide welcome 

Fvoryona, taught by numerous and by no means reticent 
guides to the true ritual of diet, la aware (hat diets neces- 
larily contain certain nitrogenous matennls, "proteins’^ 
and certain non-nltrogenoui muterfals, " fats and carbo¬ 
hydrates Almost as many know that the diabetic 
pattofit la Incapable of dealing with more than a mlnimar 
quantity of carbohydrate matenal In his alimentary 

1 ‘‘MstoWk. to llfffitii.,- By r 0, and E. P 

JetHn. Pp, (Wuhingfon, V 9 .A. CuTwgto liwlliaikiii, 19x0.) 
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<nniil ciirUih\(lratfiii are Ueolt with ok ifhncntly as o^«r, 
nnil iIk into which they are there convertf-d is 

ahsorlx'd iniu the body-fluids In normul fashion there 
IS, h(»Avt\t r, re isnn to believe that, once in the boil>- 
fliiid*^, I his suf{ar has almost completely lost its normal 
si^nilu inti Instead of being the most readil) available 
of the fuels that are oxidised, nnd together form the onl> 
Nouri p of (nergy for all the mechanical work performed 
by the IhvIv, and within the constituent parts of the bodv, 
thiN sug'ir Ih now an almost usi less roniiiiudii\, and is 
further 1 harmful adulterant tending to aitumulatr Hithin 
iMiundnrn s through which it is awi'pt nt none too gn at 
0 patt b\ mechanisms primarily adapted for tlic exen tion 
of n diflpM nt (.lass of material 

In iidditiun, too, there is the sugar uhich is formed 
wilbm the tissue-cells by chemiCTl changi in thf proteins 
that form iinothi r of the absorbed fuels of the hofh Ibis 
furtli'r ((iiantlty of sugar hii the same chnniter and 
m«elH with muih the same altcrntion in signlhiiinu, and 
flo it follows that the protuns abnorbul from thi diet and 
the pruh ms formed within the bodv c( isc tui this account 
to possi ss their original value lo the cionoinv Nor is tins 
nil sini* theft js some r* nson to bclievj that the remaining 
class <d fuel, the fats, is—th s j»rob ib!\ ik i second irv 
t onsoquf IK L -nut so well dealt with is norm i 11 \ Incom¬ 
plete oxidation of the fats is by some nt It ist lotisidued 
IS in pin responsibli for that rancidiiv of tin blood which 
fin illv di terniinex the onset of dinbita conn 

J hi piitun of troublf due to th*'ip nianifuld disturb- 
nnci s 111 thi utMisition of fui 1 must Is liiiiiud ivin still 
more gUnmillv if the coiulusinns of Hemdi t ind Jushn 
are to inr pt with ncieptoncp 1 hev find tint llu ilnbetu 
pitKiU IS tin site of rnort extinsive process! s of uxidition 
than the normal person In stmil ir circuinsl inu s Nothing 
that thp\ Riv priviivis us from eontimimg Iheir Hiuenmit 
into (In necfssnrv txjroHirv, Ihnt the ‘Nlliiirinv " of the 
iiihrnil miiinnisnis of the diibifir pnfunt is lowmd 
Wiihin thesi p itients i grenh r usage of oxvg»M uid w isti 
of he a accrvmpanips svich p«rformiinis of meihinicnl 
work, suih internal displuiments of niattir is loinnde 
with tin periods of rest duiing which fhrsi <»hsri\ iiiufis 
wen made 1 lie dmbetu pjtii nt nlrtadv h indn ip|N-d bv 
hiH lnc^p^utv to utilise fuel, is still furlher lundn iivped 
by the nertssit> for utilising x grenler qu mtitv of fuel 
Now, in the present Writer’s opinion, liien is nothing 
In thur expi rimeni il resiiUa to support smh x coiuhisfon 
further linn the point where tin. same fut is mui is 
tru( for the normal person with the same nlxlnm between 
l>odv-surf ice ind Imdy-wnght Ifptnshrt and Joshii do 
indu'd ihimselvps discuss the possibihtv thxl ihi pecubirity 
which ihev diHLOver in the diabetic pxhent is no more 
thxn X puulnntv of the einauaied prrson, hut Ihev dis 
nii<s (Ins t>osslhilitv as incnp.ib|p of i xpixniing diflFtrmces 
of th* mngmtudc tne\ olwprve It is x pit\, howiver, lint 
thev have not brought their opinion to tin. u st of n 
quiintitxlive calculation, since the point is of grexf import¬ 
ant i to our knowledge of the normal person is to our 
knowUdgp of the dnbetic patient If it is true that in 

this r(si>ptt the di ihotic pntnnt is no more and no less 
than an exaggpTated normal prrson, then phvMologv is 
obviouslv in their debt for nn extension of phvsiologicxl 
inquiry to limits not readily attainable m the ordinary 
wxv 

I his \erv definite statement of opinion i», it is held, 
bxHpd soundlv upon \h< fact that Iheir expi nment il results 
max ho reft rred to several criteria other than the pnr- 
tiiulnr one used by the authors, which not onfv bring 
the diabetli pal lent on to the sxme Invel of value ns the 
normal person, but nlfro serve to make the results obtainM 
from their norma! persons far more congruous thxn the 
luthors hx\e mndo them appear Indeed, their suspicions 
might well have been excite bv the fact thxt llieir mahod 
of arranging the experimental results (per kilogram of 
bodv-weight) leads to greater discrepancies when dialing 
even with normal persons than arc found when the results 
are left in ^he form they were dcfunlly obt iinixl (per 
individual person) 

The Interested reader of these most valuable experi¬ 
mental ^||Bi and the authors themselves, will gam rather 
than ^^xv^^spert for the exact outcone of prokMigi'd, 
highiv jtKllfuI, and enterprising labour wdien Ihev observe 
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the manner in which the results can bo marshalled llUO 
line by the adoption of a new artifice This will be rouitd 
to be the case when the quantities of physical and chsmeal 
change observed per unit of tune are dlvldedt not by W 
(the weight) and expressed per kilogram, but by H uW 
(the height multiplied by the cube root of the weight). 
Whatever the meaning of this new divisor and form off 
expression. It is a fact that it places the diabetic patient 
upon the self-same level ns the normal person so far as 
hia dissipation of heot nnd oxygen requirements arc con¬ 
cerned A vrry probable meaning is that the results orb 
thus referred to the extent of the body-surface, and that 
per square metn of surface thi loss of heat is the same 
Accepting for the time being tins probability as a fact, 
then the surface of the bodv in the emaciated as In the 
normal perbon is equal to an II Making use of 

this formula, we ran express the results of those experi¬ 
ments as IS found below —■ 


Axamifird in the ” 


Severe cases of dmboUs 
Mild cases 
All Lflses 

All normal persons 


He t (knlonaq 

riiMljuklwl per 

kllosrnm ind 
per hoar 


Chair Calorimeter 

Hast (kslorln) 
dim psted par 
■quin mfltra 
of nirfaca 
per hour 
1 90 40 ' 3 I 

I a i Sfi'St 

• 33 39 76 

I 21 

J S Macuonalu 


Tllh ICh ALrh IN COIiSICA ‘ 

D r 1 UC-tRN^ lias made an elaborate studv of the 
p' \siographv of llie mouiUnins which occupy so 
large n part of Corsica, nnd culminate about 2700 m 
above sendfvtl Urought up, evidently, at tho^feet of 
Prof Hrbckni r, he has no dilTii ully in rccognliTing the 
pre-giacml valli v floors ind tin Miccessivi deepenmgH due 
to the advancing glncn rs (»f tin <idns, Mindel, Rism, and 
Wilrm times The txishng moraines, of course, chiefly 
bi long to the Inst of tin si, and lu Is able to Identify, as 
has been done, m thr Alps, tin Ituhl, Gschnitz and Uaun 
St iges of nlrcat I In lieiglu of the snow-line appears lo 
hive varied with thr localil>, but was gmcrally rathrr 
lower than in ihe soulhern p irts of the M iritime Alps 
in more than one plici it was ibout 1650 m , which would 
signify u srnlivel temper ituri nearly 17® ^ lower than 
that of Ajaccio at the pn smt day In the valleys, 
ti rininnl mornines occur, thi hi , of course, being at various 
livels, for I xampie, m on* laso at 1350 m , m another as 
low ns 7^0 m 

As Inc diepining of the valleys, according to Dr 
I uci rn (, was a fr iturc hanllv k ss notable than In the 
Alps in one vall»} it imouiited, during the Mindel and 
Riss eplwxlps onlj, to is muih iis 8^ m—the advances 
of thi KP gavi rise to gnat massed of gravel, form¬ 
ing tirnces in IhL lowrr dmincts caih of which the 
author assigns to ith propfr d iii Nothing could be more 
complrte But perhaps some sceptics will suggest that 
though a cliff terraci on i vallev flunk indicates, not onlv 
a deepening, but ilso sivnie change In the ronditions of 
(roKion it does not prove 1 glxcii r to have been the agent, 
and that in Corsica, os in the Alps very much that is 
Set down to the work of in may quite as well have been 
pre-glarial 

The second part of Dr I uremu’s memoir discusses the 
sen-level in C<^ica During the (jlatlal epoch the island 
was gradually rising, nnd n raised beach or terrace corre- 
spends with each of its episodes The Glinz terrace, near 
Ajaccio, is about 70 m above sja-level, the Mindel nearly 
40 m , the Ribs about 27 m , and the Wurm perhaps 
13 m Even the Buhl IcvpI can be detected stlU nearer 
the sea The coincidences are curious, but spare does not 
permit an enumeration of th< facts from which the con¬ 
clusions are drawn If thiy do not always convince the 
reader, they will, nt any rate, prove that Dr Lucema’s 
memoir It a most laborious study of Corsican physio¬ 
graphy 

] I)r Romvi Lnrenis "Dk Fhceh mif Kondks nitd riu Vwfasltffn dtr 
enffensn NattirkHlfU nit ritm Ende !*pr ntlaTlA^it " (Abbsndinnssn dsr 
IlIi Gcofrf^hchtn O^lKkafl In Wkn w Band, 1910, No. iX Ppt 
vi+144+zfit ptatsa* (WUn R Lschntr, 1910^ 
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TH^ROUREsmE DISCLOSURE OE IIlh 
WrTIRE atmosphere Oh IHL SLS ' 
RMIhu^tu de la couehe supineure d*, I hydrogdne 
T ’AM^KE vuivjnte en long nous avon<t d 4 

^ <,t moi, 4 itudii av c Its Jpparuls 1 s laics dt 

l*lijdrogtee et surtout li me rouf(e H. C s rai % 

4 ti iboKeb avit 1 l sptctroh^lio^r ipht inr 
«t Ellermann qui ont obtenu dtjf result iis 
fort curieux Ln 1903 ila ont roronnu qun avt 
H» H, H„ Ivb pli^ s farul lire s n m nt plu 
WfUantei par rapf^rt lu fond lomm iv c 1 
calcium* m 41 S wnt bouvent noirr^ 'lu conti airf 
Atec H.t ibold en iqo8 on i cn plub tout lut >iir 
du tache'« dev «t^ri s d pcttles li|{ntb qui d nnent 
pArtoia 1 impress on n Up d un tc urbillon t qu 
Hal» a dA ntfs 1 1 in6 n dans une conf^nn 
■pdciale Do plus its j i ifi, h de H. sont 
flquet et tr^ n hes e i f ns d^t iih 
Capendant tes itni^es tn/nr'in s de 11« boit 
obtenuev par 1 isolem nt d la r ii ntierr t j i 
annoned «n iqo8 qu lies d \ iicnt Mr un 
de deux ou tiois im ij^es <t couthus distinct s f i 
effet d apr^ Ron In I la riie cst doul 1 n i 
renversM* comm li ri K du c ilciuni m i s pi 
faiblemenf Si lar^ ur nv r Icb p rti s d^'j^r U 
eat I * 24 et f* Qo sins cfs ni^mes p ir! s 11 1 C 
faut done s iltin Ir i d#s im l^^ s qu Iqii p 

diff^rentes lorsqu m is le les dilTdr nt s p irt 
de la raie 

Or nous nvi ns vtr K n tl n it i fiit t 
mtote rontr 1 r 111 nt 1 nolr lUml 1 s d fT 1 

onces entre 1 s im if,e d 1 hvdrofj^n s> it r Ht ve 

ment plus (.rand s qu iv i le i d u n 

1 es rt^suilits ^^^^ts sonl les suivints — 

SI on isol V H 11 parti dd^ridM* piIs 
bordb qui corr po id A K du calcium \ u 1 
distance du cenlr c unpr Be mtr ,V« et ao 

d'Anflstrom < n i 1 r ulc 41 de i >0^ c cst \ d 

lev pidgcs fa ul I r s no res par npport lu foid 

Avec le milieu de chaque moit ^ entre 1 s d s 
tances ,V« et iVi d \ ijjstrom I im ifj est toute 
different elle ifTii I s pr icipiux in tir s Is 
imafteb umMic 1 n s d looH t n pirt ul r 1 
groupementb d | t I s lifjnrs qui 'Mistitu nt 
que Hale a app 1 ^ 1 Sjfir T rfi t 

Enfin avii I c ntie de la ni on a u t 
troisiMnc im 4., d IT<!r nte d s d u\ autr b ai 
coup plus p^l n s mpl* qui orr s|>oid i li 
couche supdrieurt dt I Indroj^inc 

Or et te potnt tst tntpyriant cettr mu dl 
Image offr 1 s mf^ nes filam nts no rs que 11 
couche K, du calciu n Quant au\ plages fui 
laires sur tt im if, elles ne s>nt j im us nor 
maib hrilhnt s ell s sent moms Meidues qu iv 
K, et corr spoident iu\ m i\inia de him Ml I 
ces m^m* s plog s dins li couche K m ixim i q 
difTMent d c u\ des oichcs et K les 

parties les plus noires tt les p irties les plu 
onllantes sent les in^mes (Voir les images con 
jugu^ei dr K ct d H ohtenues Ic 11 s ptembi 
ipoq lev mars it 11 avnl rqio ) 

De plus nous ivois isold lussi les different s 
parties de 11 r iie 1 1 i e H, d 1 hydroc^ne mom 
dlevde dans I atmosphere que la raie 1 nous 

avonv obtenu des images qui montr nt prtsque 1 
axclusivement les plag s faculaires en no r comm I 
la partie d^gnd^e dc la rale rouge et qui ^ 
correspondent done A une couche basse 

Finalemcnt on est c onduit h rondure qu 
llivdcogine offr comme le calcium nu moms 
trots couches d btinctes superposes qui sont pour 
la premiire fois clairement Repardes I 

dependant dans (c qui prdtdde j u expllqud les 
diffMvntes parties d une mdme rote et li s diffdr ‘ 
entes images par le jeu ordinaire de 1 Emission d 
de I'absorption dans les gaz on adniettant commf 
il eat naturel quo li dcnsitd du giu et la largeur 
de la raie diminuent lorsqu’on s'didvo dans I atmo 
•phdre Man on r objeetd que la dispersian anomak 

* tMeoaarM dsbvprad st th- RotbI Insdtat on of Crsst Br t» n «1 Fr Hay 
J^^is* 1910 by Dr B DMUwlm Membra da 1 InsUioi Cootin lad from 
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pouvait jouer lusst un rdle et exphqutr au moms 
(n pirtK Us partiLUlarit(b d s inures ()i t mon avis, 
la dispersion inomale certos dot intiiv nr mils faibh. 
ment Lt cbt ndgligdablt dins un pr nii'^r c^tude Les 
iiibons sdricuses \ 1 appui dc irit itnn seraient in 

Irop longues A ddvdoppci 1 ) a II urs si c n a riconnu dans 




( ooebs s |M(rricur« da 11 ydrogLiM 


\ 




Covch* moy ni w da I hydrogen* 

Flats II —Iiugsi du jj lopcombn 1909 

le laboratoire la dispersion anomilc avec la laic H, de 
I hydro^e on ne 1 a pas constatdL avec les i lus du cal 
cium Uo ptuf comme le ttntre de lu raie ne subit pas la 
dispersion anomalr 1 objection ne s ipphquc pas au\ in \ge* 
de la couche supdneure qui nous ocLUpent sur tout 1 1 
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Lm fibunMiH noin qui w retrouvent lea m^mei av«L le 
calcium et t hydrof(Anr bont birn un ^Mment raract^utiquo 
dea couchn aup^rieurcs Quelquc* una avaient M 
cntrevuf ou iignal^i par Hale dana lei premi^ei iinagM 



r udbc supitT euni du cikiuin 

r “> 



(oocha Aip«neure d« 1 bydraiaM a6Uac4« b one pMito portion d« 1« coudt* owtvm 
Plaib 111 —latM dn »i ura 1910 


cofi|(k^c« de K et de H. poun Ic nom de longs flocctill 
et pr/ient^n comme dOs t ^ probabicmcnt aux 
couches dirvdet On a cn elfet dani ronditiona h»a 
fllaments ks plus important^ dont 1 j raie noire eat Uda 
NO 2153, VOL 85] 


Urge £n fait U racoonauaancp compUta das flUoMDts ef 
dp loura propndtda m peut dtra abordoo qu'avao hm Imagn 
m^mes dea couches supdneurea 
Un autre dMment important de ces derniAres oouehaa est 
la plage faeuiaire bnlUnte quI ae retrmm au 
mdme point que lur la nv/ace, mala awe dea 
formes dUTdrentes 

hn rdsumd si on conaid^ les quatre coHcbta 
formdes par la surface et I atmosphare lea portlas 
Ips plus bnllontea restent au-desaui dea faculea 
Mats les parties lea plus noirea ont des positions 
tr^ dilTdrentea sur la surface et dans la rouebe 
•tupdneure i'n bas it bont les taLhes et en haut 
CO sont lea filaments qui ont unc surface noire 
totale sup^neure 4 celle des tachra 11 convient 
de mesurer 1 airo dcs filaments aussi exactemefit 
que celle dts taches 

Fi cherches sur les mouvemgnts da I atmospMr^ 
Spectra enregistreurs des otleafsa 
Le fiKmont noir attire surtout 1 attention et a 
bien rommo il 1 dtd dlt plus haul une import* 
into au moms dgile A ctlle drs taches Quelle 
est done 1 or g no quelle tat done la nature de 
cs lon^ups 1 gnes noires ^ Uno rdponse prdciae 
cbl bien difhcii f.t il sufht dr rappclcr noire in 
certitude 4 16 gard des uAes qui sont dtudideSi 
dppuis 300 ms ( cp ndant avec le filament la 
rpchirihe p ut ^tr plus facile Ld surface qui 
portL la ta h st (ini|)nsp ontre 1 intArieur du 
bol il qui nous ^ihappr 1 les t ouches bnsses com- 
pU xes dc 1 atmosph^r ninis la couche sup^neure 
4 laquelle est li^ Ir filament est plus fibre plus 
d^gagde et p ut 'isoir unc structure et des mouve- 
m nt*t plus simples 

tt en ffTct nuns avons obtenu rtomment 4 
Meudon sur Ic lilamtnt quelquis rdsultota dignea 
d inUr#t et ^rA f \ 1 emploi d un appareil sp^ial 
iM'f^anis^ jusqu i \ Meudon sculcinent et appeld 
sptetro nir f^ntreur dis vttesses Let app^eil 
que jimploie dtpuis i8i>a a en 1907 ftrge- 
ment onii^fi )r<' 11 ddc^le comme son nom 

I indiqu 1 s mouvements ridiaux des vBpeura 
sohins n jiixltposant les petits spectres de 
se< tions siK cess ves ^uidistnntes sur le diique 
soliirc unp sccondc fonte large et d s innuve 

m nts d St ntinus ni toniatiques C 1 enregistreur 
rst un compkmpnt obligd du spectroh^liogriphe et 
cit au moms uissi utile 11 d^le outre lea 
vittssrs rid lies les formes g^^ales de In vapeur. 
lea ddts Is de h riio enti^ et en particulier la 
largeur de 11 me s l^c largcur trfca vsnable d'un 
Hunt 4 I lutrc dc 1 astrr 11 rdvAlc les points ou 
p bpectroh^liogriphe M cn d^faut car ce dernier 
ne peut i\et un f lUe dc largeur constante laolar 
txactement un rii ile largeur vanable en un 
mot il enr gisire tons Its dlAmentb qui 4 chapp«nt 
\u spectrohiliognphe et permet d interpreter 
sArement srs result its 

Sur Ips ^pr uvts obtenues srec la raie K. 
1 examen i I ceil nu montie aussit6t que les 
mouvement 1 idinux sont en gdndrdl plus notables 
sur Ic filament que sur les points voisins parfoia 
m 4 me toutrs les rues K, du filament sont inclindea 
dans le niAme sens ce qui annonoe un tourbilkm 
4 axe honzontal qui peut #tre opposd au tourbillor 
4 axe vertical admis dans les taches Mals k 
rettc agitation suet Me comme avec la tarhct un 
calme rcletif Si alors on meture avec soin lea 
ddpHcements et la vitease radiate de K. lortque 
la vBpeur cit au centre du soleil on trouve que 
U vapeur est ascendante et avec uoe vltesse sou- 
vent sup^noure 4 la vitesae dquatonale de rota¬ 
tion (soit 2 km par seconde) Le fait a dtd 
vdrifM sur plujieurs filaments Les taches et lee 
fllaments mu 4 part tea vitesees verticalet dam 
la oouche tupdrleure sont notables et souvent du 
mdme erdre que la vitesse dquatorlale de rotation 
La grandeur de ce mouvement vertlc^ dtonne mains si on 
remarque que la masse de gar qui eft I’atmotphAre repose 
sur un foyer Intense d< chaleur 
Uea mesuree analogues ont M filtes avec eoin au centre 
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1a vafMur, 
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kt liculct et let floccub et le rtmilUt a 

oontmre, a un mouvement 
parties reUtivement noiret autour sont 

__ D*une manidre gdndnile aux peinti brillanU 

<k llnuge K, de la couche tupdneure, U vapeur 
4 UteHiA« fSk ma n te k ou Tima^ ett relativement ' 
tfflntrt, et qu ert aitez logiqxiei car la vapeur 
qai dwcend at ooBiprime et 9 dcbauffe» celle qui 
-mbnte te ddtend et at refroldit 

Cftta propriM raoonnue ddj 4 lur un grand 
oombre d'epreuvea e«t importante car elle 
axpltwe la itructure tpdciate ae ces toucheb atmo 
tpMrfqtieflr qvi a'annoncent coimne divitdes cn 
coorantt de convection juxtapoeda, txacteincnt 
GOmme lea liquidee de nos laboratoirei chsuffdb 
uniformdmettt par le bas 

Lea floccub bnllanb forment souvcnt sur une 
dteodue notable et a\cc netteld des polygones 
jiiatapoeda par leurs Mimmcts et tout sembhblrs 
aux potygonea qui con&tituent les Lcllulca tour 
biUone din Irqaidn at bien dtudideh en Fraticc p'lr 
Betnard ^ Gomme h vapeur descend sur 1 s 
floccub brillaoU et s dldve d^na deb inlcrvallrti 
cheque polygons aolaire est ausbi uno cellule tour 
biUon Quant aux autrcb AckcuIi du rndmc srI il 
lie offrent de« poly^on^ moms nets ou inconipl ts 
ou encore maia plus rarement ont dcs formes tout 
A fflit irrdguiidres 

D’autre part les fil'imenls et ilignements sont 
pfobablement la lim tt d tourbillons (.tllulaires 
plua grands superpos<^s lux prdtddents dans In 
couche supdneure * t dont les tnches oc. uperaient 
le centre Cette dispos tion est en iciord nver les 
mouvetnents de letli couche prds d s tnches 
reoonnuB par 1 astronome anglnia Everahed On 
a expliqtie alors aib^ient pourqun Ics tachfs sont 
dee pointa et Its hhments des lign s pnrfois trds 
longues I a quest on psr ces rethtnh s est done 
ddja un peu dclaiM 10 elk stra sembi til tlucik 
compldtement par des mesures (.onlinuet de vitesses 
radialeB mesures dtendues nu disque cntier de 
Tattre et malheureusement tris longues 

i?tfronrtaifraHrc dtt filaments poJatres 

Jf terminerai par une nouvelle propri^t^ des 
filaments rdtemmtiil reconnue 1 Meudon et publidc 
L obaenatoira 1 dtjk les imagis do la coucho 
sitpdrifure pour plub d 20 rotaiioob fntifres dc 
I'astre et il eat possible d dtudier In distribution 
dts filaments IK npparaisscnt u tout s les lat - 
tudea maia aux p 61 es en gin^rnl ils aont groups 
eur unt courbe plus ou moms ctrculnire bouvenl 
non confondur n\ec un pnrallile et qui ent>ur I 
pdle Cette courbe pol ure de filaments est p irfois 
nettement deaain^ nu deux pAles mnis cn g^n^rnl 
elle est netto seulement 1 un srul et se pi let 
d'lm pAle 6 1 autre Cette courbe polairo 6tntl 
partfculibrement nette et forte rn avnl dernier au 
sud (\oir les d#ux images du ii nvnl et la 
4 qui repr#scnte I a filaments de quatre jours 
rents ) 

Ces filaments pol ores sont acconipagn^a de 
prodmtnences et sont n accord avet les mnxima 
Mcondairet dc pro^minences qui ont 
timakas aux pdles IK peuvent luisi 6tre en 
relatioita avec In forme pnrticubirc de In couronne 
aolaire au moment du minimum et avec 1 imlin 
olaon souvent oonstatde de 1 axe coronal par np 
l*axe ordinaire dc rotation 

Parfofs, la courh pol tire est accompagnde du 
tM da 1 ^uattur d unc bgne de filamenls 
parallMet. qui est r6unir k la courbe par dec fila 
menta ou alignements inclines et on a ainsi unc 
<D 9 poaiHon analogue k celle des bandes dc la 
^ajiMe Jbpller 

Enfln la aone polaire de filaments ou la vapeur 
ewame on I’a vu plus haut eat aaoendante peut 
4 (ra rtpprocMe de la zone dee taches et facules 


voibine da I'dauateur et ou la vapeur eat au contrairb 
descendanta On est conduit 4 suppOKr dans la couche 
bup^icure une grande circulation mdridtenne uo grand 
courant gdndral de convection analogue 4 celui qut exuto 


parnc* 

pdle s 



Concho <H pt.r ouro d calc um 



Couofaa wperiwia da laydtae^Maidk 
KatbIV -Ii 


■dlangeo k ana potuo puiiodo la condw noyoBM 
da 11 ivnl i9ta 



pew Im Man v«r 
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Isata plot I 


t ploi grande« 


sur la larre dons cheque hdmisph^re entre la latitude da 
te pdte 

le tempt mai^ue malheureusement pour ddveloppcr 
toutes lee contdqucnces de ccs promibrn observations 
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^ flnt hutalment of ■ gift of 9o,ooof made to 
Ucdwtb tr on oondltlofi that an additional 8o|OOo2 
ntoit The 8o,ooof haa now been tubscribed, and 
tile amount 5^aoof haa been oollected The total amount 
la to bo added to the endowment fund for the general ueet 
of tile Unlveraity Mr William B 1 odgett haa given to 
Cohnnhia UniTMty two farma near Plehklll, N Y , to 
he uaed in oonnebdon with the work in agriculture By 
the will of Mre, Martin B^loM. Yale Unlvenlty reoetvea 
a baqueat of io,oool. from the eatate of the late Mr 
Martin Relloggp who waa formerly president of the 
Unlverdty of California 


Lord Curson or Kbduston waa on January 95 in¬ 
stalled as Lord R«:tor of Glasgow University The sub- 
Jeot of hla address waa '* East and West a Retrospect 
and a Forecast " After a brilliant review of the ethno¬ 
graphic and historic diff 9 fenUa€ of Asia and EuropCi he 
proceeded to estimate the probabilities as to their future 
relations Soma had argura that we in Europe “ have 
given to Asia little that she values, or. if left to herself, 
would not cast away Our education, it Is said, she has 
only borrowed to turn against us, our religion she re- 
]ects; our civilisation she despises, she Is mdifferent to 
our science, she will manufacture our implements for her 
own protection, she will dispute our hegemony, defy our 
authority, dispense wlBi our agents, undersell our produce, 
and end by annexing our trade Lord Curson gave in 
detail his reasons for disbelieving this prediction Among 
others, he recalled the fact that '"the inventions of sdoncf., 
which We arc told that the East Is to retain for its own 
selfish use, are not confined to producing the comforts, or 
conveniences, or even the destructive implements that ore 
employed by man They have, 00 the whole, a unifying 
and softening influence The electric telegraph, the rail¬ 
way, the steamship, the Press, the post, travel to and 
frx^—aU these arc agencies which tend to bring men 
together rather than keep them apart Medical science 
has shown itself to be so valuable an Instrument of soeial 
influence and fusion, that it has been permanently grafted 
on to missionary enterprise The common share in this 
heritage of science would render it very difficult for the 
Fast to shut itself successfully off again from the West, 
or to pursue a policy of selfish exclusion Even were the 
dependent portions of the East to recover complete 
political autonomy, the Western would be a]wa}s “ within 
Its gates ” " Some of those whom I have the honour of 
addressing here may be called on to play a part in the 
future evolution of the great drama which 1 have 
endeavoured to describe If so, I would ask them to bear 
In mind three things—never to look down on the East 
or (he Eastern, to remember that the progressive eleva¬ 
tion of the East is still the noblest work with which the 
West is charged, and to realise that each individual 
European in Asia is not merely a soldier, but a standard- 
bearer of his race In a Chinese temple at Canton there 
Stands a venerated gilt statue of n man with n benevolent 
expression on his features and s black hat on his bead 
He Is supposed to be the Venetian Marco Polo, and to 
be thus honoured by the Chinese because ho taught the 
West to understand and to respect the Fast Be it yours 
If you have the opportunity, to earn a similar reputation '* 
A coNrxUNCB of about forty delegates of the provincial 
Joint committees of European schools in India was held 
early In January at Calcutta, under the presidency of Sir 
Robert I^ldlaw In addition to delegates from every 
province in India, including Burma, we learn from the 
Pfonssr Mml that several prominent education officials 
were present and took part in the dlscussioni Several 
speakers pointed out the inadequacy of the educational 
facilities offered for the children of Europeans in India, 
and eventually some fifteen resolutions were adopted 
One resolution urged that In view of the great and in¬ 
creasing difficulty of finding suitable occupations for the 
children of the domiciled community, as well as for other 
and higher reasons, this conference regards It as urgently 
necessary that Euixipean sdiooU should be enabled to 
provide a more efficient and complete training, physical 
fad intellectual, thanwthey have hitherto glw, and that 
to such improved general education should be added 
untruction efpeclalty devised to prepare scholars for their 
^hosOn professions In life. Another recorded that the 
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conference regards a more efficient staff, especially in the 
lower classes of schools, as an Indispensable condition of 
improvement In education Whilst considering It neces- 
sa^ that for the present qualified teachers ahould, as 
hitherto, be brought from abroad, the conference regards 
it as equally necessary that surii efficient training should 
be provided In India as should make it possible for locally 
recited candidates to equip themselves fully for the 
teaching profession, and, further, the conference considers 
“ that every qualified teacher should enjoy a reasonable 
salary Increasing with long service, some provision for 
retiring allowance, and fair security of tenure '* A third 
resolu&n pointed out that the conff>rcnoe regards the 
adequate and complete education of the domiciled com¬ 
munity as one of the primary responsibilities of the 
Government of India, and considers that in view of the 
necessary larftr cost of that education the Imperial 
revenue must Mar a larger share than heretofore At the 
same time, it acknowledges the duty both of the Christian 
churches and the domiciled community to assist the 
Government financially and otherwise to a much greater 
extent than in the past Regarding the curricula of Indian 
universities as unsulted to European students, the con¬ 
ference strongly urged the establishment of a <>ntral 
European College affiliated to the University of London, 
and staffed, for the present, bv fully equipped teachers 
from abroad To this college. It was decided, may suit¬ 
ably he added classes for the training of serondary 
teachers 


SOCIETIES AND ACADEMIES 

London 

Royal Society, January ab.—Sir Archibald Geikie, K.CB , 
presi^nt, In the chair —Major P A MooMAhon 
Memoir on the theory of the partitions of numbers 
Parc V Partitions In two-dimensional space —Arthur 
•ofiuatar The ongm of magnetic storms The paper 
contains a critical examination of the thwiry that mag- 
netib storms are caused by streams of electrified corpuscles 
ejected from the sun If the electro-kinetic energy of such 
Storms be calculated, it is found that, when the magnetic 
field produied is comparable with that observed in mag¬ 
netic storms, the energy is enormouslv great compart 
with that obtained by mere addition of the energies of the 
separate corpuscles Even if during violent storms, when 
the magnetic force may be of the order o 004 C G S , the 
corpuscles had an initial velocity nearly equal to that of 
light, the energy required to establish the m ignetic field 
would be sufficient to reduce the speed to less tnun a kilo¬ 
metres a second before the swarm reaches the earth, the 
passage between the sun and Che earth taking about a 
year In this calculation the cross-Bcction of tfie swarm 
IS assumed to bo determined by the effective duration of 
the magnetic disturbances which it is supposed to produce 
If the swarm be reduced *n cross-section the energy brionp- 
ing to It would be diminished, but for ft given magnetic 
force the density of the corpuscles m the swarm must 
then be correspondingly greater This leads to the con¬ 
sideration of the effects of electrostatic repulsion bctw«»on 
the particles It appears that if H be the magnetic effect, 
the electrostatic acceleration at the edge of a swarm of 
electrons must be greater than sxio”H This accelera¬ 
tion would be sufficient to drive a corpuscle in the first 
second through a distance equal to more than the diameter 
of the earth It follows that, even taking account of 
electromagnetic attractions between the corpuscles, a 
swarm of corpuscles, when sent out from the sun in a 
definite direction, would soon be dissip'itcd to such an 
extent that no sensible magnetic disturbance could be 
produced Flnalty, the electrostatic effects, wh 1 <.h would 
0© observed on the surface of the earth In each magnetic 
storm, are discussed, and here the calculation also leads 
to the conclusion that the theory rnficwed is iintcnftble 
If magnetic disturbances are produced bv nys pmflnnting 
from the tun, it can therefore oniv be in an indirect 
manner We may imagine that the injection of corpuscles 
ionises the upper portions of the enrthV atmonphere, and 
consequently renders the already existing ck^romotlve 
forces more offectivff, or we mav Imagine that the approadi 
towards the earth’s migndic field of highly conducting 
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mutenul conteinind ions of both kinds acta b> induction 
1 he effect of such induction would primarily be an Increase 
in the horizontal and a diminution of the vertical forces* 
wh I Ic the currents induced in the earth, tending to 
diminish the horizontal forces* would, owing to their Inertia, 
die out more slowly, so that a scini-ptrmanent effect would 
be left after the storm This agrees with observation, 
but there are at present not enough data available to 
test the sufficiency of the explanation —Arthur Sohuotor 
The periodicity of sun-spots In this communication* the 
sun-spot records of the last ten years are discussed In so 
far as they have a bearing on the results previously sub¬ 
mitted to the society It appears that the period of 479 
years discovered by the autnor Is conRnned* but that tne 
evidence does not suppent the periodicity of 4 38 years, 
which had been previously described as doubtful* nor that 
of h 3h years, which during the first half of last century 
seemed active Attention is directed to the independent 
discovery of the period of 4 79 years in the declination 
range of the m^netic needle at Munich by Mr Oppen- 
heiin —t>r G C ftlmpoon and C S Wright Atmo¬ 
spheric electricity over the ocean This paper contains 
trie results of observations made on the voyage from 
England to New Zealand on Captain Scott's Antarctic 
ship the Terra Nova The investigation is divided Into 
four parts The first part deals with the electrical 
potential-gradient over the ocean It is found that the 
gradient has its chief maximum In the evening and its 
chief minimum soon after midday The afternoon mini¬ 
mum IS remarkable because, though observed at many 
stations on land, It has often been ascribed to the dis¬ 
turbing effect of dust In view of the present results, this 
explanation does not seem correct The minimum, which 
IS observed at 4 a m , and which has been considered the 
principal one in observations taken on land, is only feebly 
developed at sea The numerical value of the potential- 
gradient was found, on the average, to be about 80 volts 
per metre, and Is therefore approx!matclv the same as 
that observed on land The second part of thi investiga¬ 
tion deals with the quantity of radio-active products which 
are found In the air The observations show that these 
products are decidedly fewer at sea than on land, and a 
specially low value, both north and south of the equator, 
is found In latitudes from 30” to 40° This is ascribed 
to the fact that the air in these latitudes is supplied by 
pure air descending from the upper parts of tnc atmo¬ 
sphere, while It is mainly the air which has passed over 
land which carries radkvartlve products with it In the 
third part of the Investigation, the number of free Ions 
In the air are measured, and here again It is found that 
the Ionisation over the sea Is smaller than that over land 
In the concluding part of the paper the spontaneous ionisa¬ 
tion in a closed vessel is measured Though part of the 
effect IS ascribed to a real effect of nir becoming conduct¬ 
ing bv itself, some of the results obtained indicate clearly 
thst when the ship near land was exposed to radio-active 
emanation, the ob^rved ionisation showed an Increase for 
sevenl hours afterwards —Dr W H Younv The 
Fourier constants of a function In this paper the possi¬ 

bility of treating the Fourier senes of u function f(x) In 
various circumstances, ns if it were convergent and 
Intcgrnblc term by term, when multiplied bv another 
function, IN illustrated bv the application of this fact to 
the determination of expressions for and 

On and denoting the Fourier coefficients of /(x), and 
q having n non-negative value The formulnp are shown 
to be valid for anv function that hss bounded variation 
in an interval containing the origin, and is elsewhere sum- 
mable, provided only that q is greater than zero—J A 
Orowrthwr The energy and distribution of scattered 
Rbntgen radiation Experiments have been made to deter¬ 
mine what fraction of the incident radiant energy Is 
scattered per unit moss of a radiator when primary 
Rbntgen rays fall upon It From tlie numbers obtained a 
value **has been deduced for the number of electrons per 
atom of the radiating substance The value obtained 
agrees closely with that previously deduced from expen- 
flients on the scattering of homogeneous 0 rays, being very 
'^’jarlv three times the atomic weight of the substance 
The distribution of the ocattered radiation has been 
measured It reaches a maximum towards and back- 
wardf along the line of the primary beam, and falls to a 
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minimum at right angles to this direction At any giveji^ 
angle with the primary beam there Is always a preponderA* 
ance of scattered radiation in the forward direction Thli 
preponderance increases the more nearly we approach tho 
line of the primary beam —Mrs Heruia Ayr t oa Soma ^ 
new facts connected with the motion of oscillating water. 
The author's explanation of the origin of rlpple-fonning 
vortices having contested, she hsui made further «x- 
periments to prove the two propositions on which it rests, , 
viz that when water oiciHates over a submerged ^ 
obstacle —(i) during the whole of any single swing a , 
diminution of pressure is established close to the upper 
part of the lee side of the barrier * U) while the water 
IS falling below the mean level. In the half of the trou^ 
where the obstacle is* there is a bade pressure against the 
flow on its lee side l^low the area of dlmlnlahed pressure 
Experimental proof of these pressure conditions Is given 
by means of an obstacle in the form of a hollow water¬ 
tight box, of which the top and one side are covered with 
thin guttapercha tissue diaphragms* the air being expelled 
and tne box pertly fflled with water These pressure con¬ 
ditions cause a jet to flow down close to the 1 m side of an 
obstacle during the first part of a swing, and a vortex to 
form during the second b> upsetting the equilibrium of 
water in the lee of the obstacle* that would otherwise 
remain at rest The back pressure extends only to the 
limits of this slack water* t e to the line where the lowest 
water flowing over the obstacle stnkes the bottom A 
trough with an artificial end fitted with diaphragms Is 
used to show that such pressure conditions are not con¬ 
fined to submerged obstacles* but come Into existence close 
to any solid where water, in oscillating* is moving away 
from It, and wherever two masses of water are flowing 
away from one another* as at the node of a stationary 
wave These vorlations of pressure give rise to Jets and 
vortices near the surface of oscillating water wherever It 
meets the end of a vessel, and at every node, it if these 
Jets and vortices, and the streams that feed them, that 
cause the residual whirls previously found by the author 
In oscillating water ITie most Important proof of this is 
that when the trough is rocked, so that there is much 
bottom motion hut very little rise and fall, and, conse¬ 
quently* only feeble jets and vortices, the author's residual 
whirls are insignificant, while Lord Rayleigh's, beneath, 
develop to their full len^h and height even In deep water 

Qtological Society, January 11 —Prof W W Wattf, 

F R S , president, in the chair—Miss G R Watnay and 
Miss E G Waieh The zonal classification of the 
Salopian rocks oF Cautley and Ravcnstonedale The dis¬ 
trict described lies north east of Sedbergh and west of 
the Dent fault Below arc Valcntlan rocks CA and B 
divisions of the Stockdale shalts) The Wenlock beds are 
most fully developed in some streams entering the raver 
Rawthey from the south The detailed successkin of these 
is given, and confirmatory sections are described in other 
parti of the district The Ludlow beds are found mainly 
In the northern part of the area, where the geology la 
simpler A comparison is Instituted between these iteds 
and those in the Welsh borderland, and those of Wenlock 
age in southern Sweden A description of a Cyrtograptus 
Intcrmedlafc In character between C rtgidue and C 
eymmetneus, and of a new Monograptui from the Nlltaonl 
beds of Wandnie Hill, is given in a palaeontological 
section —Herbert Aotton A collection of Insect remains 
from the South Wales Coalfield Nine examples of Insect 
remains* all* with one exception* blattoid in character 
Seven are described as new species The insect remalnt 
are referable to three horizons* one at the base of the 
upper senes of the Coal Measures, and two In the upper 
part of the Pennant series The suggestion is put for¬ 
ward that possibly Carboniferous codcroachei wore not 
only phytophagous In habit, but frequented decaying 
Cordaltes leaves In order to f^ upon the Spirorbis The 
presence of archimylocrld and orthomylamd forms Is 
considered Indicative of an advance In Insect develo]v 
ment In the British Carboniferous beyond the palate 
dlctyoptoran types* while their abundance in the Pennant 
and upper serlet of the South Waire CoalfleUI may Justify 
the hope of finding more primitive forms at a lower 
horizon In the lame coalfield 
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Royiillicro«coplcal8oel«t7f JuwyiS ^Ptof J Arthur 
'tboBMOiifi pmldent, in the diair—Prof J Arthur Thom- 
•OM Fneldenbal addresi the determination of sex 
prealdent dltcutied, historically and cntlcall>, hve 
theoriet or seta of suggestions (1) It has been suggested 
that envlmnmental condition, operating on the sexually- 
undettfmined, developing offsprlng-ON^anlsm, may, at 
least, share in determining the sex The evidence in sup¬ 
port of this has in great part crumbled before cnticUni 
and before the counter-evidence of cytologists and 
Bfeodelians {a) It has been suggested that me sex is 
quite unpredestined m the germ-cells before fertilisation, 
and that It Is then settled by the relative condition of the 
gametei (as affected by age, vigour, &c). or by a balancing 
of the inherited tendencies which these gametes bear, 
neither ovum nor spermotosoon being necessarily decisive 
The evidence in support of this Is very for from satis¬ 
factory Yet in view of some sets of experiments, of 
R Hertwig in particular, It seems rash to foreclose the 
ouestlon (3) It has been suggested that the sex is pre- 
oastlned at a very early stage by the constitution of the 
genn-cells as such, there being female-woduclng and male- 
producing germ-cells, predetermined from the beginning, 
and arising independently of environmental Influence 
The evidence In support of this is very strong, both on 
experimental and on ^ological grounds (4) It has btin 
suggested that maleness and femaleness are Mi ndelian 
chafactors, and one form of this very attractive theory is 
that femaleness is dominant over maleness, and that 
females are heterorygous as regards sex and males homo- 
qrgous as regards sex Dut there are grave difficulties as 
wdl as very striking corroborations (0 It has be<n 
suggested that envifwmental and functional influences, 
operating throu^ the parent (or. In short the parent's 
acquired peculli^ties), may alter the proportion of 
etfective female-producing and male-producing germ-cclls, 
as, for Instance, In Russo’s exMclnoents on rabbits This 
possibility remains tenable Prof Thomson ar^ed in 
support of the thesis that there Is no sex-determinant ot 
au in the usual sense, but that what determines the sex 
of the offspring is a metaboHsm-rhythm, a relation between 
anabolism and katabolism, or a relation between the 
nrcleoplasm and the cytoplasm Many sets of facts con¬ 
verge in the Inference that each sex-cell or gamete has a 
complete equipment of both masculine and femminr 
characters, of which there are doubtless chromosomic 
determinants It may be that the liberating stimulus 
which calls the masculine or the feminine set into ex¬ 
pression or development is afforded by the nictabolism- 
rhythm set up In the cytoplasmic field of operations It 
may be that this metabolism-relation—between nucleo¬ 
plasm and ^oplasm doubtless, and likewise between 
anabolism and katabolism—leads, first and nerisKarilv, to 
the establishment of ovaries or of spermarles, and secondly 
githy directly or through the gonads with their internal 
secretions, to the expression of the contrasted masculine or 
feminine characters 

Paris 

Academy of Sclencee. Janoary 23 Armand Gautier 
In Ae chair —L E Martin Additional remarks on the 
general laws of retarded or accelerated motion in ships 
— ^A MQnta and E LAtn4 The nitrates in the -itmo- 
•phere of the Antarctic regions A senes of determinations 
of the nitrates in snow and rain in southern latlnidLS have 
been earned out by R E Godfrey, accompanying Dr 
Charcot's Antarctic expedition Expressed in milligramK 
of nltrii; anhydride per litre, the amounts found varied 
between oi and 0-4, with an average of o Then#* 
resultfl are compared with the data of Bousslngault in 
Alsace, Lawes and Gilbert at Rothampstead, and MOnlr 
and Marcano at Caracas, in the tropics It was especiallv 
desired to obtain figures for the proportion of nitrate In 
rain and snow during the occurrence of the nurorn 
borealis, but owing to the absence of this phenomenon ot 
the stations occupied by the expedition, these data were 
not obtained —M Branly was elected a member in the 
potion of physics In the place of the late M Gemer — 
Ernest laotsinson Ji, system of fixed or ^differential 
synchronisation An improvement in the "system of 
governing recording chronographs The synchronising 
whesl, making approximately one revohiHon per second, 
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carries two poles of soft iron, and these pass at each 
revolution in front of two electromagnets, the latter being 
actuated by the controlling clock If the whocl carrying 
the electromagnets Is slowly rotated, a differential move¬ 
ment 18 obtained. If driven so as to moke one revolution 
in twenty-four hours, for which purpose an ordinary clock 
movement Is sufficiently accurate, the synchronising wheel 
can be controlled to give one revolution per sidereal 
second The system can also be applied with advantage 
to the control of an cquatonul —P idrwo First obw. rva- 
tions on the new star in Lacerta The spectrum of this 
star, discovered December 30, 1910, has bex^n studied and 
photographed at the Observatory of Meudon with the 
arrangement already used for the study of the Halley and 
Innes comets hive hydrogen lines are brilliant, and also 
a strong band about X»464 As regards the classification 
of this star, it might be either a variable star of long 

f ieriod or a new star, the great brilliance of the hydrogen 
Ines appears to rather favour the second hypothesis — 
C Rtmayan llie system of generalised canonical 
ordinary differential equations and the generalised problem 
of S Lie —Paul Lgvy Differentials of functions of piano 
lines — U OlaottI Tlie dynamical reaction of a liquid 
jet The dynamical reaction of the hquid jet does not 
depend on the form of the vessel in the neighbourhood 
of the orifice In the particular case where the jet Is a 
continuation of the axis of the vessel, the reaction of the 
liquid jet IS entirely supported by the bottom of the ves^wl 
— Jean Mooquorwl Tne magnetic modifications of the 
absorption and phosphorescence bands of rubles and on a 
fundamental question of niagncto-optics The nine 
different principal cases described by H du Bois and Flias 
are shown to be reducible to five, the anomalies ore 
shown to depend on a faulty orientation of the cr^xtal 
with respect to the optic axes —A Sonouquo Ej^ri- 
ments In wireless telegraphy from an aeroplane l^ere 
IS no difficulty In sending wireless messages from an 
aeroplane provided that the sending instruments are 
sufficiently strongly built to resist the disturbing influence 
of the vibrations of the motor, and are sufficiently light 
in jkoportlon to the supporting power of the aeroplane — 
Pierre Wolaa The rationality of the ratios of the mag¬ 
netic moments of the atoms, and a new universal con¬ 
stituent of matter By the assumption of the existence of 
a substance magrtefofi, possessing a definite magnetic 
moment, the experimental results of Kamerhngh Onnes 
and Weiss, Weim and Foex, P Pascal and other workers, 
are readily explained Magneton is regarded as a universal 
constituent of matter —C E QuIllBumo The anomaly 
of the expansions of nickel-steels The effect of chromium 
and manganese in altering the expansion of nickel-steels 
IS discussed, and the results given in graphical form 
Fugine Blooh The discharge potential in the magnetic 
field The modern theory of disruptive discharge, in the 
few cases to which the calculation can be definitely applied, 
impears to be in complete accord with the observed ficts 
The rule of Interkathodic action given by M Goui 'ippeurs 
to fail in certain cases —Jeun Mounlor A new property 
of copper, and on the octive flameless combustion of gases 
or convergent combustion —Meusault The trans¬ 
formation of phenyl-ajS-pentcnic acid into its yB-isorntr 
The action of solution of caustic soda on the aff-acid did 
not give the expected 07-isocncr, but the 7ft-iw)mpr Ihe 
identity of the latter acid was established by its lodo- 
lactone and by the conversion of the lactone into the corre¬ 
sponding phenyl-yB-pentenlr arid This is the first ex¬ 
ample of such a tranfifonnntion - -Georges Dupont 
Acetylene pinacone This substance was prepared by the 
action of acetone on the magnesium compound of dibromo- 
'icetylene, and a description Is given of itx behaviour 
towards dehydrating agents and towards tht haIog(.n acids 
— Pierre Brotoau A method for the complete destruc¬ 
tion of organic matter in the ditiriion and estimation of 
mineral poisons TTie material is heated with strong 
sulphuric acid, as in a nitAgen determination, in a current 
of nitrous fumes The oxides of nitrogen are obtained by 
thn action of sulphur dioxide upon nitric acid If the 
sulphur dioxide Is taken from a cylinder of the liquid 
gas, the production of the oxides of nitrogen lx under 
perfect control, 300 grams of organic matter can be com¬ 
pletely destroyed In four hours by this method —O 
LIffnipr and A TIaoii ^re the Gnetales apetalous 
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Angioiperms? It li concluded that the flowen of Gnetalet 
are clearly AngloaperniB, but, contrary to the vlewi uiually^ 
held, rcpreeent organs In course of reduction —Marcel 
MIntiMlo The action upon green plants of some sub¬ 
stances extracted from coal-tar and employed In agri¬ 
culture Vanout mixtures are sold of substances extracted 
from coal-tar for use as insectlades or antiseptics It Is 
shown that discretion must be employed in the use of 
such substances, os under certain conditions they may be 
harmful to plants —Rend Malrw and Adrien TIaon 
Some Plasmodiophoraceie —Eugdne PlttArd An analysis 
and comparison of the dimensions of the skull and face 
In gipsies of both sfsxes Oimvfor Some animals 

parasitic on the Madrepores of the genus Galaxeo —L 
•ordM The morpholo^ and histomical structure of 
the digestive apparatus of the larva of ^e Lepldoptera — 
Paul Marehal The parasites of the olive-fly in Turns 
A description of OptuM concolor, a parasite of the olive- 
fly, and the port it may play in destroying this fly, and 
thus indirectly protecting the olive crop Roblfioosi 
The aponeurotic cavities of the intercostal muscles and 
their signification In physiology and medicine —Ch 
ValliMt A new methoa of determining by radiography 
whether an Infant, supposed to have been born dead, has 
really lived or not After replying to various criticisms, 
the author adduces additional facts in support of the views 
put forward by him on this subject in 1908 —^Marc 
Romlou Plasmatic reduction In the spermatogenesis of 
Aicaris m^alocephala —Gabriel tortrand and M 

Javllllar The Influence of manganese on the develop¬ 
ment of AMpergilUis niger Salts of manganese are shown 
to possess a markedly favourable influence on the develop¬ 
ment of this mould —L touneura A comparative stuay 
of four digestive diastases found In some species of Colco- 
ptera —M Qroth The primary of Sierra Morena 

GOttinokn 

Royal Society of Beiencea.—The Nmcknckten (physico- 
mathmatical section), part v for 1910, contains the 
following memoirs communicated to the society — « 

July 9 —K Willy Wa«iiar The propagation of currents 
m cables with an imperfect dielectric 

July 33 —H Woyl Ordinary linear differential equa¬ 
tions with singular regions and their proper functions 
—L Llohtenataln The integration of a definite integral 
with respect to a parameter —K tmrp The sources of 
error In the Kaufmann-Simon method of determining the 
specific charge of an electron —F ■a ma tain The lost 
of Fermat's theorems — O Toapllta The theoiy of 
^adratlc forms with an infinite number of variables — 
F Ramataln The second case of the last of Fermat's 
theorems 
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STUDIES W TBySlOLOGY 


^ Servant of Utdtcine, being the Hitch- 
^ Lictwres for 1909^ delivered at the Umversttv 
* ^fCeiiforrUa, Berkeley, Cal By Dr Augustus D 
WaOd*, F.R S Pp vlli+143 (London Univer- 
'MV of London Press and Hodder and Stoughron, 
1910.) Price ss 

W HATEVER mav be the place of lecture^* m the 
education of youthi the endowments of lecture- 
iMp* for occasional nddresv^ by distinguished men 
Iwm proved of eminent service And this not m 
only, as the Gnfford, Hampton, and other 
Utibma bear witness Of such happy advantafre thi^ 
bright Bttle book is one more Instance Such 
ga Invltatloa serves both a^ a stimulant and o pur- 
to a man of vdence or learning, in the phrase 
ol Prof. Waller (p ^66), to bring to "a kind of nodil 
point, or focus, several lines of thought", and more- 
dVer, to set forth for the intelligent world sonic 
sommory of a life’s impressions, which otherwise hr 
might never have been led to do, and, as should be 
In such a work, this set of lectures contains matter 
of both practical and of theoretical value—matter that 
la of both immediate and of future service to 
mankind 

Many of us in times past have wasted some tittle 


Vmpathy—quite uncalled for—with ardent phvsio- 
kigtstSi such as the late Burdon-Sanderson and our 
present author who, in spite of labonous work in the 
ileld of electnc biolog), did not for n time seem to be 
engaged on a very remunerative task In the field of 
therapeutics^ for example, electric work seemed apart 
from certain points or diagnosis—not to come to ver\ 
much But no one can rend these lectures without 
being reinforced in the better judgment that if the har¬ 
vest seemed long in coming it Is now full of reward, 
and this little boc^, by a master of the subject, 
Miows us lucidly and In perspecUve the useful and 
Interesting results which are being attained In 
the first lecture we read, from the starting point 
0/ the Isolated muscle, the effects of ether, alcohol, 
and chloroform, in the electrical Lmguage of the 
cardiac muscle, Illustrated in part by the “ torture " 
of "Jemmy*’ The point of view of this chapter 
to Illustrate how chemical changes in living tisbucs 
are signified and can be measured by the electrical 
Lecture II, starting from the isolated nerve, reads 
the language of nervous matter in the same mani- 
festatlon Lecture ill is phannaceutical, with x 
ootaUe discussion of ameethetfes Lecture iv is 
full of facts and arguments on the pholo-electrical 
re^KMiee, not of the retina only, but also of green 
leaves and animal and vegetable tissueb generally 
The bieadth of view, and thu evocation of answers 
fkekn all sides of nature, speak eloquently of the 
variotts and comprehensive talents of the author 
^Lecture v. may bt lor him the acme of his trcatlsei 
^ ilk it he 4eHph>ps and emphasiss^ his well- 
IVgWn contrast ^ the precious uses of general 
with Ihe Intlfi^ perils of their ordinary 
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applicadon; but In no pessimist spirit, in the assur¬ 
ance rather that under sdentifle guidance diese usee 
can be had without the perils How* great under 
rule of thumb these perils have been, and still may 
be he does not hesitate to declare with the authority 
which belongs to one in whom to the talent of scien¬ 
tific discovery are added the practical dexterity of the 
mechanic and the enthusiasm of humanity Prof 
Waller believes that he has eliminated " idiosyn¬ 
crasy", and he anticipates a like dismissal for the 
** status lymphatlcus " The last chapter—an appen¬ 
dix--is reserved for some notes and general reflec¬ 
tions anting out of what has gone before, reflections 
full both of insight and accomplishment 

I had marked man\ passages for especial notice, 
but ] see that in such a quest I should soon trespass 
beyond mv limits I will rather engage the reader of 
this notice to procuie the little book for himself, 
advice which 1 offer, not only to medical, but to 
all readers of Nature, for it is the note of a master 
of his subject that in addressing x larger public he 
can make it intelligible to every trained mind whaN 
ever its pursuits And the paragraphs are full of 
happy and illuminating sidelights, for instance, on the 
"line of beauty" (p 65), I have heard Watts say 
more than once that for the painter the line of beauty 
is one which cannot return into itself From the 
time of Haller, or indeed from Ilarvcv, physiolog> has 
been very fortunate in its exponents, a good fortune 
wdilch it still enjoys CiinoRD Aitrutt 


THE PINES OF AUSTRALIA 


A Research on the Pines of Australia By R. T 
Baker and H G Smith (Technological Museum, 
NSW, Technical Educatipn Scries, No 16) Pp 
xiv+460 (Sydney William A GulUck, Govern¬ 


ment Printer, 19x0) 

T he joint authors of this book are both officers 
of the Technological Museum of New South 
Wales, acting in the botanical and chemical departs 
ments respectively, and also joint authcM's of a similar 
"research" on the genus Eucalyptus, published some 
years ag^ Beginning with the title of the present 
work, we question its appropriateness, though there 
may be local considerations whidi justify lU adoption 
To what extent the names “ Morcton Bay Pine/’ 
‘ Cypress Pine," &c , are used, outside of boxHcs, is 
uncertain Here, in the northern hemisphere, the 
term pine Is by no means applied uniformly, but its 
use 18 restricted to the Abietaceae, no member of which 
IS a native of Australia A critidam of this kind Is 
easily put forward, but it is difficult to find a more 
suitable and popular name, as the family designation, 
ConifersD. it equally open to objection, In view of a 
dasslfication based on relatively recent researches 
Mr Baker, however, might have consistently used 
the term Conlfeno, Inasmuch as he accepU and em¬ 
ploys the classification and terminology of Bentham 
and Hooker’s "Genera Plantanim," in which the tlx 
groups, Ciqiressinete, Taxodleae, Taxesa, Podocarpese, 
Araucarlc«, and Abietinea are regarded as tribes of 
one family or natural order—the Coniferse Alt these 
groups, ezoeot tne last, are rq^eiented In the Indt- 
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genou$ vegetation of Auetralia, and eleven of the 
thirty-two genera described by Bentham and Hooker 
are in part, or wholly, Australian, with a total of 
thirty-seven ipecies. Of these .Vraucaria and Agathis 
(Dammara) are the only genuine cone-bearing genera; 
the former being also represented by recent species 
in Brasil and Chili, and Ihe latter ii spread over the 
Malayan Ardupelago and extends to New Zealand 
and some of the Padflc Islands 

Coming to the plan of the book and the treatment 
of the subject, it should be explained that the main 
object of the inveftigatlons was to ascertain, describe, 
and illustrate the “commercial possibilities*’ of the 
various species of the Australian Conifers The genua 
Callitris (otherwise Frenela)--to which Mr Baker 
epphes the popular name Cypress generlcally, in spite 
of hia title-Us now generally circumscribed, is almost 
restricted to Australasia (Australia and Tatmania) 
Two Ipecies, however, occur in New Caledonia, a fact 
overlo^ed apparently by Mr Baker There are 
eighteen Australian ^ledes, and they ore spread over 
the whole country Its nearest allies are African, and 
they have sometimes been referred to the same genus, 
but Mr Baker, following other authorities, retains the 
North African TctracUnii, and the South African Wld- 
dringtonia, which he diagnoses anew Callitna is the 
only genus of Coniform of general dispersion in Aus- 
traUa, and the vast areas covered by some of the species 
will come ns a surprise to most botanists Mr Baker 
gives very full details of the distribution of the Aus- 
tralian Conlferm, but more especially within the State 
of New South Wales CaUttm glautia is found In bll 
the States, but nearly always away from the coast” 
Ten pages are devoted to its distribution in New South 
Wales, where it is known to occur In dghty-seven 
oounbes, covering hundreds of thousands of acres. 
C. glauca IS perhaps the most important of all the 
small trees of Australia, ag ita timber (as well as that 
of other species of Callitris) is Impervious to the 
white ant 

Ihis speaes is illustrated by about thirty figures, 
from the habit of growth of the Individual to the 
anatomy of the various parti Altogether the work 





each, more or less, according to tkahr 
Much space is devoted to anatomy and 
more m^t have been profitably given to 
and a discusskm of the^theored^ s tr u tt itf ia' 
female cone and the male catkin of the eatlldr'' 

The term gymnosperm is mentioned, but no 
follows, and for a descripbon of the fajnlty the 
ia referred to Bentham and Hodeer^s 
Plantanim,” as Mr. BUcer considers It ” would hi 
tup^fluous to rejMat it,” losing sight of the iadt that 
this classical work is expensive and accessible to 
paratively few persons, besides not being o^ t o d a'ft 
In many details W B H. 

_ _ _ ^ - 

PRiCTICAL INORGANIC CHEMISTRY 
A Manual of Practtcdl Inotgamc Chemistry, 
Pftpafottons and QuaUtaUve and QueuUUaMlH 
Analysis, With the Rudiments of Gas Anelfei$, 
speaally adapted to cover PreUmiHory and 
meduste Umverstty Courses the First Three 
Stages of the Syllabus of the Board of Education,. 
By Dr A. M. Rellas Pp. viil+347 (London, 
H Frowde and Hodder and Stou^ton, xpiQ-) 
Price 5s net 

T his volume belongs to the series of Oxford medl* 
cal publicabons, in which an ” Introduc¬ 
tion to Practical Chemistry** was published by the 
same author in 1909 A comparison of the two 
volumes shows that nearly two hundred pages of die 
texts are identical, and there can be little doubt that 
the type set up for die earlier publication has been 
used in the production of the major pardon of the 
present volume 

Amongst the new matter may be noted a section 
dealing with preparative work of a more advanced 
character The preparadons described include the 
dilondes and oxides of sulphur, phosphorus, and 
silicon, the chlorides of iron, aluminium, and tin, 
bleaching powrder, potasshm chlorate, chromate, 
bichromate and permanganate, sodium ifttrlte, cal¬ 
cium hypophosphite, and sodium thiosu^hate The 
list of metallic compounds, of whkdi the mode of pro- 
paradon is described, has, moreover, been e^ea^ 


contains 296 figures of anatomical structure and 
chemical secretions, all photographic repreduedons, 
some in colour and moa^ of excellent quality In 
addibon there are about seventy unnumbered plates 
or full-page lUustrations, some of which are scenic, 
others Individual trees, while others represent her¬ 
barium specimeas of the natural size Unfortunately 
dh index to the figures and plates is wanting There 
arc also three maps, one of which illustrates the 
distribution of the Conifens of New South Wales so 
for as at present known In the compiladon of this 
mop the audiort had the assistance of about 130 
persons, mostly sdMxdmastars and mistresses. Assum¬ 
ing that they idforded trustworthy InformaHon, U Is 
wddenoe of an Interest In natursd history not easily 
paralleled As already mentioned, the chemical com¬ 
position of the vorioua products, the reaulta of very 
protracted invesdgatio&s, ia glvoi in considerable 
detail In addition there ia mudi practical bifbnna- 
Uoa Comparing the number 0! spedea dted, it will 
be eaeo tfadt an average of twdve ^gts is ddvotsd to 
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M at to induda practically all dta inorgtalc oeoiH 
pounds in the Britldi Pharmacopoeia A eununary cl 
theae compounds Is given, in which the impuritie# to 
be looked for are in each caae indicated. Tto e a tei>» 
eknt le evidently dedgned for the special purpoae, ol 
phamacautical studenta, and can scarcely be regarded 
aa an enlargement in the scope of the work fram a 
chamlcal or an educational point of view. 

In the section dealing with tha identification of add 
radldes, the reactions of some tfalrfy>three ackto ar, 
given in the Mamul as compared with eUtcen In the 
IntnntttctioH. The ebort aetdon devoted to quagtlhi^ 
ttve analysie xrt die latter has been aapanAd hwt 
about twenty>five to ieventy*five pages In dm now 
volumo, and In addlKoo to asmral now gnidtaotHo 
earimadoM, the oommener volumMrio mediM, 
d eac rib ed. This and dm last secdoot In WUw mk 
author 0vea an account of the afforatu, vd 
uasd In quandtadv, gu ano^db. i c pt oia tt t mif 
, gradter part of what la not to be fpund fai dw-pfOiS^ 
vohune. 
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matter li presented ki a very lucid form, 
ifiH Irm die instrucdoni and detailed explanations, 
)ve Intended to lighten the work of the teacher, 
student should find little difficulty in 
intelligently in the laboratory ivithout much 
SupsrvMda. 

V In connection with the formulation of chemical 
^ !hai lg ca > a brief reference is made to the theory of 
SfechvlytlG dissociation, and the reader is informed 
that the reactions involved tn analysis are, as a rule, 
lOfl^reactions If this is really the case, it is difficult 
to justify the author's use of ordinary chemical equa- 
dom In oreference to ionic equations, even if it be 
admitted, that, in some oases, the representation of 
ooldAtlOn and reduction dianget is not quite so simple 
wlien the ions are taken into consideration 
Ip view of the undoubted merits which the book 
possesses, It is distmctly unfortunate that nearly tv^o- 
thirds of the contents should be a mere copy of a pre¬ 
vious and very reeSnt publication. There is nothing 
inr the titles of the two books to suggest such a large 
measure of identity In respect of text and diagrams 
to prospective purchasers, and it is to be regretted that 
the puUishers should have seen flt to proceed to pub¬ 
lication in this particular way HMD 


MATHEMATICS AND OPHTHALMOLOGY 

The Presenhing of Spectacles By A S Peraval 
Pp vi+159 (Bristol John Wright and Sons. 
Ltd , London Simpkin, Marshall, Hamilton, 
Kent and Ca, Ltd., 1910) Price 5s. 6d net 

D r A S PERCIVAL Is one of the most eminent 
of the comparatively few English ophthalmo¬ 
logists who have shown the requisite knowledge to 
treat mathematically in an exhaustive manner optical 
problems connected with the eye Fhe ordinary 
student of ophthalmology is content to accept on 
authority the results obuined by others, or at most 
to study such geometrical expositions ns may be 
readily understood Indeed, he is generally wholly 
Incapable of comprehending an analytical proof, and 
liochlng It so abhorrent to his mind as an algebraical 
formula It is greaUy to be deplored that more 
emphasis Is not laid upon the acquirement of a good 
knowledge of physiological optics, a subject which 
necessarily forms the very foundation of ophthal- 
mology. Moreover, by far the greater part of cverv 
ophth^mic surgeon's work consists in the correction 
pf errors of refraction, of defects in muscle balance, 
and other problems of an essentially optical nature. 
Only those who have given assMuous attention to the 
puthematical conditions ivesented by these |»oblems 
can appreciate the help whldi this a^uously acquired 
knoorltt^ ^ves them It is a humiliating fact that 
many pracU^g opticians are far better equipped in 
this respect than most ophthalmic surgeons, and if the 
Jatfsr seriously expect to bold their own against the 
tacroochments of the former they must outrival them 
cm fink own ground. 

DVr Peroival's Ij^tle book win prove t,of valuable 
]Mih^ In the task. Alt the common problems which 
Sdnfront the surgeon in ordering spectacles for 
Pfroet df reftractlon and defects of muscle balance are 
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discussed, and the underlying principles tuddly ex¬ 
plained In most cases mathematicnl proofs, culkd 
from the author’s work on optics and other origlna] 
papers, are set forth. Dr PcrcivaPs name Is spedalt}? 
associated with the formulee for perlscoplc glasses, 
and the inquiring student will here be enabled to And 
out how the formulst were arrived at, and why such 
lenses are to be preferred A few paragraphs, such 
as the pinhole test of ametropia, might have been 
omitted as of little practical value, and the student 
would do well to read Maddox's book on the “Ocular 
Muscles ” in conjunction with the chapter devoted to 
the subject in this work The author’s advice is 
always founded on a secure scientific basis, and such 
paragraphs as the following show that he is not car¬ 
ried away by purely theoretical conceptions In speak¬ 
ing of the association between accommodation and 
convergence he says — 

“ Clearly, If the relation between the two functions is 
unfitted for present requirements, and if there is no 
sufficient faculty of adlaptation that can be brought 
into play by training, we should make the glasses 
suit tne patient, instead of vainly attempting to make 
the patient suit the glasses “ 

And again — 

**In conclusion, I would say that although few 
patients will require such a complete examination as 
IS here suggested, yet it is well to investigate the 
relationship of these functions of convergence and 
accommodation whenever symptoms still persist after 
the correction of any refractive errors and hyperphoria 
th^t may exist '* 

We can cordially recommend the book, and we hope 
that it may stimulate many ophthalmic surgeons to 
acquire a more profound knowledge of this branch of 
their subject. 


THE BEETLE^ OF INDIA 
The Fauna of Bnttsh India, including Ceylon and 
Burma Coleoptera LameUtcomia (Cetoniinae and 
Dynastinae) By G J Arrow. Pp xiv + 333 + 1! 
coloured plates, and 76 illustrations in the text 
(London Taylor and hrancis, 1910 ) 

'T'HE beetles of India are an enormous subject, and 
X the volume before us only deals with two sub¬ 
families of the great group Lamellicornla, the first 
of which, though comprising the well-known and 
extremely interesting rose-chafers, is only represented 
by a few species in Britain, while the Dynastinie, 
though a few species are found in southern Europe, 
is not represented in the Bntish fauna at all Two 
hundred and eighty-seven species of these two sub¬ 
families are here desenbed as belonging to the Indian 
fauna, but the editor's estimate of these being “per¬ 
haps lest than one-sixth of the great ' series' of 
Lamellicomia,*' is perhaps somewhat too high, when 
we consider that the Lamellicomia include the whole 
of the diafers, the eaaed beetles, and the stag- 
beetles, 

Mr Arrow has been fortunate in receiving the 
cooperation of the curators of most of the principal 
entomological ooUcctions in Europe and India, and 
of many enthunastic and experienced collectors in 
India artd CeylSn, and his work may therefore be 
token as a trustworthy epitome of what is at present 
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known relating to Mi lubject The gloisary of tech- ^ 
nital lerma which follows the preface will be useful* 
and there is alio a comprehensive introduction of 
upwards of thirty pages in which the structure Is 
fully described* and clearly iHostrated by diagrams. 
These are points which are frequently too much 
fieglected by entomological authors, but which are of 
real practif^ importance Besides general remarks 
|uk1 a section on structure, the introduction deals with 
larvw, vocal organa, sexual dimorphism, food and 
habits, and classification The Laxnellicomia beetles 
are mostly vegetable feeders, or dung or carrion 
|)eetleb, and some of them, like our own cock¬ 
chafers, are very destructive to grass in the larval 
Stage, and to leaves of trees when mature Some, 
chiefly belonging to the groups described in the present 
volume, inhabit the nests of ants and termites in the 
larval stage, and are tended by these insects for the 
sake of their secretions, while the dung and carrion 
jleetleh are general scaveogers 

Ihe Lamellicornia, as their name implies, are dis¬ 
tinguished by their short lameUated antennae, which 
may be obs^ed in a well-developed and character¬ 
istic form in our common cockchafers Mr Arrow 
recognises three main families, the Scarabnldae, 
Pasballdae, and Lucanldae The Passahdae are not 
European, the Lucanldw are the stag-beetles The 
Scarabwuke are divided into two smaller divisions, 
^le Pleurosticti, with four subfamilies represented in | 
the Indian fauna, and the Laparosticti, with eight 

Ihe general arrangement of the volume la simiUr 
to that adopted in previous volumes of the Fauna of | 
India,” and need not be further commented on here 
Eight species arc represented on each of the coUnired 
plates 

r We congratulate Air Arrow on the completion of 
an (Acellent piece of work, and hope that entomolo- 
gWts may have re<ison to he grateful to him for a 
long ^ries of equall} excellent volumes 

W F K 

---- -- 

ELECTRIC M070R<i 
filectfic Motors, Continuous, Polyphase, and 

I phase Motors • Their Theory and Construction By 
L Henry M Hobart Second edition, entirely re- 
d^ritten, revised, and enlarged* Pp \xiv+74g 
^[London Whittaker and Co, 1910) Price 1S5 

first edition of this work appeared in 1904 

II Since then remarkable advances have been made 
in electrical engineering. A foremost place in this 
jKgress must be given to electric motors, and more 
Specially to that class emjpioylng commutators, in con- 
n^on with both single* and poly-phase alternating 
Currents. Indeed, the electrification of railways Ym 
Wiade the variable-speed single-phase motor with a 
Hood starting torque indispensable, for at presept the 
single-phaa^ system alone seems to fulfil the require- 

^ ^nU of main line elechic traction Also the poly- 
niasc induction motor is 00 longer to retain the ffeat 
pUsaxiiS^tage in the mattdr of q>eed regulation, which 
kiakes" it inferior to the condnuneis-currenc riiunt 
voter, for successful means are now known whereby 
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the .peed nwy be wied Bcoaodiintly em,, 
raaga^ * 

Both these problems are ditcusted ta the 
edltioa, and form part of the new materW-eswllgjlSk 
theraiu, but we find tiie treatment Is di|iadp 4 

dve and too general to be of much use te ai^ppt 
seriously engaged In the design or manofaeture hi 
thase machines. Admittedly the sub)eet U a diSoidt 
one, at any rate, more difficult gian the design of 
ordinary continuous-current and Inductkm motoric 
Nevertheless, in a book on the theory and cooMhsts* 
tion of electric motors room ou^t to be made for a 
proper scientific study of these recent developnents. 

Coming to the other and ma5or part of the book 
dealing with more or less standard moters, we do not 
find much Improvement on the first edition To a 
scientific engineer the author's style is too round¬ 
about, illogical, and non-mathematlcal. A Gcffnan 
etigincer would probably coll it “unpedagogbeh." Pdr 
Instance, the author treats the ^ndjdes of design 
by means of examples Surely classical way of 
dmloplng formulae from the theory, followed by prac¬ 
tical details and illustrated by examples, it far better# 
Nor—to judge from hl^ cxamples-^oes the author 
appear to have kept pace with the times We eah 
onlv tlunk that many of the designs, both of continu¬ 
ous* aud alternating-current motors, have long since 
been repudiated by their respective firms 
The methods of calculation advocated by the author 
are often open to objection, but to dte instances would 
take us too far, as the list before us is really too long 
to choose from Wc think enough has been said, 
however, to show that, while appreciating the im¬ 
mense amount of information the writer has collected, 
we cannot agree he has produced a book ^hich can be 
regarded as a standard trealiie on the theory and 
construction of electric motors fOr the use of students 
or scient]flc<ilh-trained engineers 

Stanify P Smith 


THE CEOJOGY OF'cERUAHY 
(1) I^hrhuch der Geologic von Deutschland Elnf 
Etnfdhrung in dte erkldrende Landschaftskunde fUr 
Lehrende und Lemende By Prof J Walther, Pp. 
XV+358 (Leipzig. Quelle and Meyer, 1910.) 
Price 7 60 marks 

(a) Gfologte von Deufsthland und den angrensenden 
Gebieten By Prof K LepMus Zwdter T^il, 
Lief. 11 , Das nordliche und ostlkhe Deutschland. 
Pp v>+347-548 (Leipzig’ W Engebiumn, 1910.) 
Price 10 mark. ^ 

(3) Geologte von Oitpreusstfl By Prof A. Torh 
qoiat Pp vii-t'S}! (Beriin Gebnld^r Bern* 
traegtf, 1910) Price 10 mariu. 

(0 O ROP WALTHER has been fortunately cpol* 
■It petted to write an aocowab of the 
Germany, In furtherance of the acheme to wfaldi Im 
stande Committed. He is one' of these educatfonU 
teaders who believe that knowledge of Uteratura anil 
of cosmopolitan science is Insuindenf for die dtiiei^ 
The Fatherland itself, tdum fviAu, must be uik^ 
stood in order to be loved. We ihuet not beS* AM 
edd urtih anrnnffoE niliterala bi cabloets ah^ pdiidlaf 
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HWwtol nppitciariomu Let ntf appeal rath« 
ktry round the pupU*i home We want, 
Walther, a whto opmlng of doori and 
He would play* Uka die iaoioui piper of 
a tune full of the magic of the world. The 
okuat follow hlmi when the wan reveals the 

r Et of far-off ranges, and when the wind swirls 
In clouds across the slopes. It must follow, 
the ram furrows the farmlands, and the roar- 
xofaw S tre am undercuts its trembling banka. Nature is 
tfdf to reveal its beauties, small and great, and com- 
jMriion with other lands will yet Incmse a love of 

rWlfik such adirlng words this vigorous work sets 
The ttlustratim are almost ail from places 
tfHat the author knows They have been drawn 
wtdi brush or pencil by Herr Weszner from 
pbotqgraphs and other trivial sources, with an art 
t|M seems coarse at first sight, but which grows 
very quickly on tha reader The painter has under- 
stted Us author^ote the dmple desolation of the 
Baumfriedhof *' among the dunes (p 5), the ceme¬ 
tery of trees, the renowned quarry of Solenhofen 
fp 94), on a plateau above the village, where the 
level strata appeal su temptingly beyond the woods, 
os the vivid little sketch (p, 256) of Karlsbad crowded 
bf its ravine; end compare this last with the glimpse 
of Regensburg (p 293), seated like an island in the 
alluvium, as one sees it for the first tune in descend¬ 
ing from the hills. The es&endals are all there, just 
as In the text, which is pure literature The geological 
map, however, is far too severe and uncommunicative 
Evm the German schoolboy might hesitate before a 
group of towns named Mu , La., Er , and Rud , in the 
country east of ESs , which we conclude is Eisenach 
The Porta Westfalica is figured, and might well be 
named, we seek It on the Weser between Ha , the 
dty of the piper, and Mi, probably the place of the 
men who fought ” We have some acquaintance 
with the Vistula, and can look with intercbt on Th , 
libg (recalling a Watergate on the Nogat), and even 
Dt., a railway junedon, but we cannot recover Cu 
We are wrldng far away from atlases, and there is 
no need for so inany puzdes in a work that connects 
gsography and geology But this shall be our cmly 
jgrumbte, though we believe that another map on 
p. rqs, full of attractive river oourses, is on only one- 
teoth of the scale ascribed to it. llieoretical ques- 
doDs gre not overlooked fay the author, when once he 
has aroused iAterest in the origins of things We are 
brought to oontemplate the yielding but sustaining 
Vhtwfgnmd on p 28, we gaze on a north pde in the 
ndddle of Greenland during the Ice age (p 1x3), and 
lee pietine InCelligent apes using eoliths In the Miocene 
peAd (p^ tafi). Throughout its first two sections 
book stands successfully apart from most of our 
g9ell^ltB at ** nature-study/* While we ere apt to 
kkid on the beauty of thin^, Prof. Walther makes us 
'kilaw that they are beaitdfid hy hb telUng of them, 
n tbe^lUrd section, he leads us to a dosely written 
mvvIpiicH of die grfgtns of Gorman landscape^ but 
m 1^ come across vMd toughes that enabte us to 
SlwPe^’^paet We shoutd like to quote the descrip- 
JiSff <7t) of fbe volcanic dond a nigh t by westerly 

‘ 2154.'vox; 85] 


winds-above the crater of the Loadier See, or the 
passages trace the history of the granite tosb 
wtdeh rise cm the Fiditelgebirge through the srootli 
<pp. 941-3)^ Teachers will select and enlarge the dit 
sal p tto ns of tbor special areas, fant they will lean 
to adopt a oonsprehensive view erf natural phenomena 
that wM fit thm, in Walther's opinion, to live upok 
this ttvlng world. * 

(a) Prof. Lepslus has carried hia great work on thb 
geology of Gectnany to the end of its second vohimei 
and It remains a storehouse of well<hoaen rcf er encea 
to original research. Some of these must have found 
their way into the book almost during its passage 
through the press. The author was never a mere 
compiler, and in die present part he adds greatly td 
the kitereit of his subject by a full dlscutrion of 
recent views on the deposits of the north Gcnnah 
plain. He holds that there is no doubt as to the 
advance of Ice from Scandinavia over this vast area^ 
but he will not countenance the suggestion of Inter¬ 
glacial epochs The evidence for these he regards as 
local, and as supporting his belief in prolonged Scan** 
dinavian glaciers, rather than in a continuous ka 
sheet (p. 477, tt Meg ) He does not accept Greenland 
as an existing parallel for what occurred In norther^ 
Europe, and quotes Schwarr with approval as to the 
maximum diiduiess of an ice-flow (p 475) He sees 
the cause of the Ice age in geographical condltionb, 
and attributes the Dwyka Conglomerate of South 
Africa (p, 514) merely to the elevation of a mountain 
chain He allows of great movement of blocks of 
chalk by advancing ice, but does not accept the 
evidence for plucking action All this shows that M 
author’s spirit alms far beyond mere description, and 
that he is quite prepared to champion views whkh 
others have set aside Wc have dwelt on this part of 
the book rather than on the fine and detailed desertp- 
tioo of the Harz area (pp 286-410), where Pr^ 
l^slus critically reviews the work of Lessen, oa 
the basis of personal observations His readiness m 
adopt new views where he holds them to be justifi^ 
IS never left In doubt, a good example being his treaU 
ment of the mingled types of igneous rocks on tb| 
margin of the granite of the Harr (p 350) Nor doM 
he shrink from controversy, when he cl aims to haal^f 
converted an eminent colleague (p 443) to his um 
doubtedly sound opinions on the famous Saxoa grani 4 
lites. Ptof L^ius has now furnished us with ort 
of the most servkeabie reference bodes on the geolom 
of Central Europe. ^ 

(3) TVuly the geologist is happy anywhere Pn* 
Tomquist writes on the geology of Ostpreussen whf' 
enthudasm This remote province, as he Justly rsf 
marlcs, k known to few besides those that dwell » 
it, but to them its very expanse Is beautiful. I n ha 
handsome voluxne we learn much stratigraphy frcrti 
the fosslllferous pebbles that are embedded m tnq 
covering of glAdal drift We hear of interestiiq| 
format)^ that are reached by borings, and the manfia 
of days mod sands seems to the student to oovei 
fasdwatkig mysteries. The derived fossils are beqs^ 
HMty illuscmte^ and the amber, with Its Includei 
insects, Is asoriM mainly to the Lower OUgoceu 
of Samland (p pfi)* The discujnion of the drift leads 
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eo An account of the oacillatloni of the margin of the 
Scandinavian ice, and the formation during a resting 
epoch of massive terminal moraines A block of 
Miocene sediments with undisturbed bedding, InclutU 
ing brown coal, and jo metres thicki has bem found 
at Oeorgenswaldei at a transported inclusion In the 
'boulder-clay (p 150). Marine clays with Yoldia arid 
many other molluscs are regardt^. in opposition to 
recent views In Sweden, as older than the maximum 1 
extension of the Ice These bods seem, indeed (p, 156), 
to have been deformed by the pressure of the Ice 
One great forward movement of ^e glaclerrfront, and 
one retreat, broken 1^ pauses and small oscillations, 
are held (p. 159) to explain the phenomena In OsN 
preussen During a pause, which Prof Tomquist 
explams by the sinking of the ice into yielding glacial 
deposits in a great depresskm in the south-east of the 
province (p, 175), the pre-GlacIal marine sands and • 
the earlier ground-moraines are said to have been 
pressed up as a ridge, just as the grov^th of the 
dunes along the northern coast has pressed up modern 
marine beds out of the sea {cf p 209) The 
photographs give vitality and Interest to a strange 
monotonous country, which we well remember, as we 
crossed it under grey September clouds The view of 
Neldenburg (p 167) reminds us of the gravels a ashed 
from the retreating icc, and of the last \illnges of 
Prussian Poland, joined by tracks of trampled sand 
Oi this broad outwash plain, the whitc<tippi*d Cos- ' 
sack riders, night and day, keep the boundar) bitvicen 
east and west along the fenceless fields 

GasNviua A J Cole 


OUR BOOK SHELF. 

Ofchids. By James O’Bnen Pp xll+114 (Lon- 
^ and Edinburgh T C and E C Jack, n d) 
Price IS 6d net 

hi the preface to this little book It is observed that 
householdeni in suburban districts who havp but one 
^servatt^ may, if they choose, keep it furnished 
wtn orchids at a lets expenditure of time and mOTey 
than IS needed for the usual occ^nts of such 
structures. Frankly, we doubt it The same thing 
has been wntten many a time before and 
doubtless many a confiding householder has tried 
to do It, but so far as we can judge the successes 
are few and far between The author of this work 
Ms devoted his life mainly to the study and cultivaUon 
of orchids, and, like most experu. Is apt to take 
for granted a knowledge of certain fundamental prin¬ 
ciple for himself require as little consideration 
as brething. but which are neverthdess absolutely 
essential to success It is over these that the average 
subui^n luHiseholder wi* no special training comw 
to grief No doubt it can be done, ei^ally by 
pereons with abundant time on hand, and plenty of 
enthusium, but not by ^ ordinary City man who 
ha* tq leav^ hit orchid,—Ijbcir diadlng and ventilation 
—to the tender merda, of the Jobbing gard^n« or the 
occaalonal attentlona of a dlstaaeted houiemald from 
ten to six, the moat Important port of ^ dav In 
orchkl culture. ^ 

But w^Uet we cannot support the optimistic views 
^ as thus expresssd by thSf author, we can strongly 
n»omme^ gives a condensed, fct 

wholly adminbte. account of the hjetory of orchid 
of ^ itruc^ of ordiil flower,, of the 
prfateiple, of hull^ orchid hoiue,, and the b4t chert 
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account we have yet seen of how to 
plaiits. Many who have thenudves j|p 
amongst ordikb will read the book with . 
pleasure It is well printed, and Is lUustrhtbd ^ 
coloured pictures oiade from plants grown ^ 
famous cmlectlon of Sir G L, Holfoiu, gt ^ 

blrt They represent the acme of the ormd ctdvyn^, 
tor's art. < 



Practical Mathematics and Geometry. By £ , 

Bates and F Charles worth. ^ Pp viil4'444 (Ldn* 
don B T Batsford, 1910) Pnee 3X4 net 
This book has been wntten with the view of itieSdng 
the recent addition to the Board of Eduction ' 
ekamination syllabus, which unites arithmetic, id^ 
bra. and practical drawing under die heading of ‘*lm- 
limlnary Practical Mathematics.'* In deciding the 
question as to the best teacher for the combified 
course the following points cannot be ignored, Tte 
mathematical teacher as a rule cannot be entrusted 
to teach draughtsmanship—one of the most Important 
lessons a young technics student has to leam, and 
one which, if spoiled at the start, is rarely remedied 
later On the other hand, the ea^eerlng teacher is 
apt to attempt to specialise in ^vnadiematjcs too early^ 
again, his tune is generally fully occupied with hts 
onn speaal work 

The book before us contains 416 pages crowded full 
of matter presumablv considered essential for a first 
year’s evening course It includes mathematleol work 
up to quadratic ond other eouatlons, logarithms and 
variation, and plane and solid gcomet^ up to die 

I ^ro^tions of simple solids and tneir sections There 
s little attempt to coordinate the mathematical and 
drawing work 


Intfoduclton d la MHalloeraphte Mtcroscopique By 
Prof P Goerens Edition Fran^ise traaulte pai 

Prof A Corvisv Pp 327 (Paris A, Hermann 
et Fils, 1911) Price 10 francs 
The English translation from the German edldoo of 
diis work appeared more than two years ago, and was 
reviewed in Nature, voI Ixxvni (i^), p 387 The 
present book, however, is not identical ^th any pre¬ 
vious Issue It 18 a careful revision by F Robin, and 
IS in advance of its predecessors in several respects. 
The arrangement is somewhat more logical, the de¬ 
scription of the measurement of temperature by* 
thermocouples being followed at once by a section 
devoted to the methods employed in studying the 
microscopic structure of metals, and the retnalnoer of 
the book is occupied by an account of Ae constitution 
of alloys, illustrated by a very large number of 
examples The iron-carbon allcm are dealt irith in 
detail in a separate section the most Important 
additions of new matter are descriptions of many 
series of binary alloys, which have been studied daring 
the last three or four years, and a large number oT 
beautiful reproductions of photomicrographs of tiis 
structure of metals. ^ 

Das Radtunt und dte Farbtn. By Prof. Dr!. C. 
Doelter Pp viii + X33 (Presdeut Theodor 
kopff, 19x0.) Price 4 marks % 

This is a useful summary of ths’ very ctumavat 
observations whldi have been made on tiie cot^ 
phenomena produced in minerals by the fMlghbdUr^ 
hood of radioactive bodies Almmgb the fae^ 
with which expofments can be made wUh radhias 
(at least by the fortunate posiessor of an 
specimen of tiiat substance) have given -a' tpfidu 
prondnence to observation made wttii K U law 
known that analogous coloratiOM hre>produced 4 k 
katheite and Rfint^ rays, and^ oRrMWet 
These sublecto are Incliutod in the bqok, sddefa 00m 
tains a fuU bibliography. 
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Dnla«ff* •Bd Malaria 

Tn writer of the pari^raph upon Druna^e and 
Malarta in the Notes ^ of natuu (or September i s 
vpiOi H evident^ unaware that the (acts as they relate 
to Klantf and iWt Swettenhaoi the two statKNis men 
rtoaed, t^d themselves to a wita different interpretation 
■om that put forward The idea conveyed by the para 
Ipaph refemd to Is that two intensely malarious places 
Save been (reed from maUna by drainage alone, with a 
saving of more than 400 Uvea per annum 
A atudy of the reports that have been published from 
time to time by Drs Travers and Watson the medical 
officers who claim to be responsible for this remarkable 
achievement reveals the following facts 
Klang Is the principal town m a district of that name 
in the Federated Malay States Port Swettenham is a 
new port situated %ve miles from Klang It was opened 
Hi 1901 The total population of Klang district fer 1901 
Was 16 fio of which 3^76 belonged to Klang town In 
1903 the population of Klang and Port Swettenham 
together was estimated at about 4000 
rrom 1808 to 1004 the total deaths registered in the 
town and district together were as foUows ^ 


1B98 iIm im 1*01 I90t «90) 1904 

Total dasths 475 5 8 780 ^ 547 541 61a 

Rate per 1000 263 310 430 554 303 301 340 

It will be seen from this table that the mortality rose 
vcfT markedly in 1900 and 1901 and fell sharply In 190a 
An analysli of the returns shows this to h^ve been duo 
to an extraordinary temporary increase in the mortal ty 
oJ KUng town dunng these two yean The following 
table gives the mortality in the towns from 1900 to 1904 
compared with that of the rest of the district — 


Towns I 


Total 

zgoe 

1901 

I9r» 

19*3 

1904 

474 

|83 


*«S 

laa 

Per 1000 

1395 

tea 7 

364 


305 

Total 


416 

4 ja 

438 

490 

Per 1000 

31 8 

*97 

387 

303 

350 


A consideration of these figures indicates that some special 
InAuence must have been at work In Klang town to cause 
the appalling mortality of 1906-1 and the history of locat 
events gives the clue to this 

At one time Klang was both port and railway terminus 
of the district but tn 1897 It was decided to construct a 
new port five miles beyond Klang The site chosen was 
a mangrove swamp partially submerged by every high 
tide and for the reclamation of this the making of 
railway embankments ind the construction of approaches 
to the wharves and building sites earth had to bo brought 
from a distance White the work was in progress the 
coolie labourers employed suffered severely from malari'i 
which increased in seven^ as the work approached com 
pletlon The health of the town was also affected and 
when at last the new port and railway were opened on 
September is 1^1 and a large number of Government 
servants and otturs connected with the shipping were 
transferred from Klang to Quarters at Port Swettenham 
many of them contracted matana 
This appears to have seriously alarmed the authorities 
had remained unmowad at the fearful mortality that 
token place before 4 he opening of the new port and 
M a result, stm were taken to draw op a scheme for 
the drainage ot both stations M«snwhiM guinine was 
freriy administered as a prophylactic with such good 
Offset that a marked Hnproveoaent was recorded even 
More the drainage schemet could be executed The 
oMomsc which had raised the mortality to such a frightful 
Bfuit In fooo and- 1901 declined very rmdly after the 
eMsIog of the ton and railway and the total number of 
dsathi during 190a was lose than one-quarter of those 




tthoee aoquaTnted with conditlocis In the tropici the 
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occurroice of an epidemic of malaria during the con- 
struetkm of a new port and railway and its dlsappearanf# 
alter the completion of the work occasions no surprltH 
for it IS jUst what has happened hundreds of times ki ibo 

past 

In ths fiast, the coobe labourers employed on such 
works are drawn almost enUrely from the poorest and 
most Ignorant classes of the population they are often 
brought long distances and set down in a country In 
whidi the climate and even tho food obtainable diftera 
greatly from that to which they are accustomed if housed 
at all they are generally crowded into temporary huts« 
but frequently they are left to find what shelter fh^ can 
they have often no one to look after them when sick, and 
no means of obtaining food If for any reason Hu^ are 
unable to work Ihcir work is orduoub and their pay 
small and owing to the fact that they f^enerally try to 
save money for the support of dependants at home it is 
no uncommon thing to And them attempting to exist upon 
a miserably insufficient diet Camped as they usually are 
upon the site of the work their surroundings are almost 
alwa3ra highly insanitary for there is rartly any pretence 
at a conservancy system and sometimes no proper water 
supply and if much earth work Is going on the numerous 
pOM of water formed during the rainv season spsedily 
oecome the breeding places of countless swarms of 
mosquitoes In those circumstances it not surprising 
that coolie labourers on large public works should ba 
decimated by outbreaks of epidemic disease Bui what¬ 
ever happens to the coolies tne work has still to go for¬ 
ward so that as long as It is in progress there is con 
tinual immigration of new labourers to fill the gaps caused 
in ths labour force by sickness desertion and death 
This continual immigration is a further source of mis¬ 
chief for the constant introduction of gangs of susceptible 
newcomers Into camps which have aWady become hot¬ 
beds of disease increases the troubk ju«*t as the addition 
of fuel to a glowing fire increases the bloxe 

Those who like the writer of this letter have watched 
tlie course of epidemics of th s kind among Indian coolies 
cattnot fail to trace in the history of events at Klang and 
Port Swettenham a similar occurrence It may be re¬ 
marked diat the epidemic at these places began among 
the labourers on the work and increabed in seventy as 
that work progressed it occasioned a fearful mortality, 
such as Is never seen except in cond tions similar to those 
desenbed above and just as its or f;,ln ran be traced to 
the construction of the now port and railway so also can 
Its decline be traced to the compk tion of this work Once 
a big project of this kind It finished the labour force 
rapimy diaperses immigration of the class of labour 
employed ceases a settle popul ition takes its place apd 
conditions as regards health rapidlv approach the normal 
once more 

In these circumstances it becomes difficult if not 
Impossible, to estimate the value of the drainai;e proiects 
that were earned out at Klang and Port Swettenham 
after the decline of the epidemic for it is certain that 
in any case there was bound to be a great improvement 
after tha completion of the work on the new port and 
railway and the difpmai of the labour force engaged on 
their construction The only legitimate method of test¬ 
ing the results of the drainage of the two stations Is the 
comparison of the mortahtv rates of Klang pnor to tha 
commencement of construction work for the new port 
and railway with those recorded after the introduction of 
the drainage schemes and until this has been done It !■ 
misleading to claim these places as demonstrating the 
value of dramage In combating malana 

Af for the statement that mom than 400 lives per 
annum have been saved bv the drainage of Klang and 
Swettenham it Is an absurd fiction based on the ridiculous 
assumption that but for the dramogc schemes the 
e nor m ous tmci^of mortality recorded In 1901 srould have 
continued unraecked Chas A BxNTtn 

RomlMiy, October sa 1910 

t HAVB read with Interest Dr Bentlev*s Interpretation 
of the figures relating to the anti maianat works at Klang 
and Port SweAenham oubbshed by Dr Travers and 
myself, and I am familiar with Dr Benttav*^ valuable 
paper-on the human factor In malaria THls factor 19 
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undoubtedly of profound Importance In certain outbreaki, 
but at Klanfi and Port Swettentaam the sequence of events 
was not CO Iw explained by Or Bentlev's theory, and he 
has, 1 think, overlooked two points in my published re¬ 
ports which at once set ashle hit expUnatlon of the 
%ures 

ihe suggestion Is that the origin and buitalning factor 
In the outbreak was a camp at Port Swettenham densely 
populoted with cQoUe labour, the coolies of which not only 
suffered severely from malaria, but also infected the other 
inhabltnntb of the port and of KUng, and that when the 
oorutructlon works at the port were finished at the end 
of 1901, the comp was broken up, the coollcb dispersed, 
and the epidemic subsided 

If this theory be correct, wo should naturallv expect to 
find evidence of a severe outbreak among construction 
coolies Hi Port Swettenham during iqoi 
As a matter of fact, nut only wav there no outbreak 
of malaria among coolie labourers ut Port Swettenham, 
but there were actually no comp coolies There is 
abundant evidence that this was the state of affairs, 
although, as the port was not opened until ihi <nd of 
the year, it was not unnatural for Dr Bentley to vuppoae 
such a «amp existed 

To explain, I may ba> that most of the earth construc¬ 
tion was finished at the end of 1895 (Dr Iruvers gives 
the date of beginning work as 1897, but thi^ is a »>l!p, 
see Journal of Tropical Medicine, 1903) Ihp wharves 
werp finished at the eiul of 1900 1 he onl\ works then 

remaining to (.omplete the port were thr^e iron guods- 
sheds and the passenger railway station, for which bkllted 
labour was r^uinxl This was not forthcoming and 
these few buildings were not finished until September 15, 
1901, when the port was opened Ihrough trams were, 
however, running from June, 19111 
On my first visit to Port Swettenham, In Jnnuarv, 1901, 
instead of finding a great camp of coolies as suggested 
by Dr Bentle}, 1 found only some twentj or thirty 
peraonv Instead of poorly paid loolie labourers, thew 
were high-paid Chinese artlsdnv Pxtepl for these few 
Chinese, occupying one of a veriev of emptv huU formerly 
occupied by the construction coolies, the place was 
deicrted The Lrovernment quirters on exrli side 0/ th# 
main road ilt>o stood empty, and aeie not In be occupied 
until somt nine months after m> first visit to the port 
Thix IS a condition of affaiiv so coinpleteh different 
from whnt in deni mded by Dr Bentleilm)i\, th it the 
theory obvknish becomes uiuinable, md to show that 
tUch was jctuall> the state of .iffnirs in 1 now give 

some i xtracts from published reports 

A — hxndence of date of heginnwg works 
“ Tho rMension of the Klang line from Klang to Kuala 
Klung (former name of the Pori) was commenced on 
lanuary 1, 1895. and at the dati of writing (April, i8p6) 
Is nearing tompletlon It is not proposed to open tins 
Hne until the wharvts ut tho mouth of the riv*r have 
been completed ” (w Report of Resident Engineer, Rail¬ 
ways for ifkis, Selangor Ciovernnient (lazette, 1896) 
B—^wdence that wharves were completed at the end 
0/ 1900, oHd that ftmaimng work was for arUsann, who 
difficult to obtain and keep at Port Swettenham 
The works remaining on hand are the passenger 
station and goods-sheds, which are being pushed on as 
fait as the difficulty of keeping skilled Ubour at this 
unp™iar spot will permit It Is anticipated that the 
whole of the work will be completed by the middle of the 
pwni year *’ (sec Administration Report for 1900, 
Selangor Government Goxette, 1901) 

C ^Evidence that artisans were not poorly Paid and 
were scarce 

Under the head of “ Ubour ” in the Administration 
Report on Selangor for the year 1900 (Selangor Govern- 
mwt Gazette, UMu), the British Resident wrote — 
•erlous difficulty Ja caused by the great dearth of 
VJ!?*r mochnnIcDi labour, the available number of 
skilled workmen having declined rather than advanced 
The mechanic of this country U almost alwB\B. a 
pilnaman He can do good work, end is well paid for 
It. and Is conveouently very independent Utterly 
empmerv fivtn of their own nationalltv nave been quite 
ttnaWe to get the men they require, and works of all 
wearilptloh have suffered In consequence ** 
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D‘-’Evidence that there was no great cevHd fopuloHom 
at Pori Swettenham m 1901. 

** 1 was not surprised that the construction coolies had 
suffered severely from malaria, and ahhcMutii at tfiya 
beginning of imi few coolies were actually livuig in rat 
Swettenham, I formed a very unfavourable orimon of it 
owing to the short residence necessary to infect new¬ 
comers " ihii is an extract from my Official Report to 
Government 00 the anti-malarial worlu at Klang and 
Port Swettenham It was published in tho Sdangor 
Government Gazette, April, 1905, and reprinted to the 
Indian Medical Gazette of September, 1905* Dr. Bentley 
has, I think, overlooked this rt*port 

£ —ffvkfsnca that there was no greht epidemsc of 
malaria at Port Sraettenham im the early Half of 1901 
If there was a great epidemic of malaria at Poet 
Swettenham among coolies In 1901, one would expect to 
find evidence of It In the admissions to hospital Now» 
In my artieJex in the Journal of Tropical Medteine ia 
November and December, 1903. and April, 1905, actable 
appears giving the monthly admmvlons to Klang Hospital 
of cases of malaria fron the port The nuinbera ware 
as follows -^January, 3, Februar\, o, March. 3, April* 
4, May, o, JuiK, 5 During the six months, conse¬ 

quently, which Dr Bentley supposes#to have seen tho 
culminatiun of a malaria outburst which alinost 
annihilated Klang and Port Swettenham^ the cases of 
malaria admitted to the ho*ipitul from the vortex of the 
storm numbered no more than 15 Dr Bentley can 
scarcely have natUxd these figuies 
So far from Dr Bentlev’s suggestion being correct, the 
figures show that the construi tiun luolies had left Port 
Swettenham kmg before the gri>Qt outbreak arOM among 
the fto\(.rnment population, and those connected with the 
shipping who went to rtslde there after the port was- 
opened The epidemic nt Pori SwetUnhum, whn h arose 
in 1901 after the port wot opt ned, was not among, or lf> 
any way conneited with, poorly paid construction coolies* 
but among (itnernnunt servants and their families, the 
shopkeepeis, ond the well-pnid loading loboun rs (iHo in 
number) who were tiansferred from Klang ikvond these 
there wns no population ut the jiort The outbreak began, 
nine months at leasi, lu ni> personal knowledge after the* 
construction iOoIhs had left, and consequentlv it U 
impossible to attribute the subsldtnce of the outbreak to 
their (kparlure 

With regard to Klang town, I cannot quite gather 
whethtr Dr Benlle> means it to be understood (n) that 
construction works and n coolit i imp existed at Klang na 
well as at Port Sw* tic nhum, or {h) that the coolies fronx 
Port Swettenham infected Klang town 

If the former, 1 may say ut onee that no such work* 
or such a coolie camp existed at Klang 

If the latter, why should Klang, formerly so susceptible^ 
of Infection, be now immuner In the nine years which 
have pabwd since the outbieak m Klang, there has been 
an enormous increase in the populations of the towns and 
of the district Places with much larger populations than 
that of Port Swettenham in igoi, or even to-dav, and 
places much nearer than Port Swettenham to Kl.ing, have 
been devastated with epidemics of malaria Mainnal sub¬ 
jects from these surrounding neighbourhoods now enter 
Klang in far greater numbers than nine years ago from 
Port Swettenham Yet the residents of Klang' do not 
suffer from malaria, and statistics show that malaria is 
hardly ever contracted In Klang to-day Of 455 Klanff 
children examined In iqog, thirteen only showed evidence 
of malaria Of these tiiirteen, not one but had recently 
come to Klang, and had a history of malaria before- 
arrival in the town 1 

I mav remark, In passing, that when he asserts that 
the authorities remained Inactive uoHl “ atarmed b> the 
fearful mortality at the new peat, Dr Bentlev does lea# 
than Justice to Dr Travers and tlw administration, since 
the Klang scheme, which was to prove so ^amatlo a 
success, had already been approved before the "occurrence 
of the Port Swettenham outbreale 
Dr Bentley also suggests that fllt» credit for thd 
improvement of the health of Klang may be ascribed to 
quinine Quinine, as a matter of fact, was freelv adminlg- 
tered at Port Swettenham In 1901, but no public dUlritn^ 
tion of quinine as a prophylactic was undertaken at Rfang«. ^ 
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vlte ft dngfo grain during all these year* was given except 
^ joy* tfoaplt^ and private patlcnti actually suffering from 
UtalanffT 

^ Dr Bentley thinks It a “ ridiculous assumption " that 
the high death rates of 1900 and 1901 wouu have re- 
ili)gtae 4 unchecked but for the measures recorded If he 
ftritl ^ me the honour of reading my forthcoming book, 
ha wlU find It proved (as I venture to claim beyond dis¬ 
pute) that in nuiny places In the neighbourhood of Klang, 
no long as the Anopheitne factor remains undisturbed, 
these nigh death-rates do, alas I without any absurd 
&^on/* continue In view of the large fnertiane of 
population, we are justified In assuming that, but for the 
measures taken, malaria would have claimed ninny more 
than four hundred victims durli^ each of the years under 
review, and Dr Bentley will fmd that the two cases of 
untiomalarlal works, the reports of which have incurred 
Ids criticism, have been paralleled strikingly In numerous 
Instances 

It fs commonly assumed that to rid even small tropical 
Jtowns of malaria bv antl-malarUl operations presents in 
purmountable difficulties, nnd that to attempt such u 
campaign over exit nsive rural areas would br tilling it 
wlnomiTls. Ft ran be shown, however, that in the 
Fedarated Malay States planters ha\e, quite unLonM!ioufil\, 
been carrying outft great anti-mahirinl works over far 
greater areas than K^lang and Port Sweitenham, for the 
tonvfit of much larger populations, at onh a ill fric¬ 
tion of the expense, and with compli te success Indeid, 
one ( tnnot help suspecting that great antl-malaml works 
am lon^l intlv being carried to a sucrexafut conclusion b\ 
tho 4 e whose last idea would be that thc^ were carrvmg 
out greit sanitar\ works and in view of what has 
already been achuvid it would be rosh to den\ that the 
future mj> havL in store for us the final cKpulsion of 
malan I from the wholi of what is, even lo-dai one of 
the mo^t m ilarious portions of the troijiics 

Maicoim Watson 

KWng Federated Mala> States, December 27, it)io 


Studlea of Magnetic Dlatutbaneei 

In the number of Natlrf for August 11, igio, Dr 
1 - A Buuer published some results of mMsugniions of 
magnetic disturbances, forming an abstract of p ijicrb pub¬ 
lished in 7 trrijfri(iF Afugncfisni, xv , Nos 1 tmd 2 

In these papers Dr fkiuer treats i numb* r of problems 
of the greatest intrrest for the stud\ of tr rn >*trial inng- 
nrtUm , but In 111^ opinion th» re arc ccrtim jx>ints of a 
fundimennl nature which it would be well to take up 
for discussion, partly because rerCain of his results differ 
consider iblv from those of other investigators in this field 
Dr Bauer treats the *' positive equatorial storms ** of 
Muy looa, und January 2b, 1903, and concludes from 
ft mathematical onalviis that for both disturbances th< 
a\stems of disturbance forces which )t would be necessarv 
to superpost upOn the earth's own magnetic fiLld were 
precisely of the sami charector as the earth's In other 
words, were we to assume electric currents as constituting 
the disturbance systems, then, as in the case of the earth*8 
field, the currents would have to circulate from east to 
west if thev are positive ones and in the contrary direc¬ 
tion—from west to east—if thev are negative or such as 
would be produced by moving negative charges Further¬ 
more, for both disturbances the electric currents would 
have to circulate chiefly In the regions above the earth *’ 
(Naturk, loc cit , p 192) 

1 am not quite sure of what Is meant bv the expression, 
that the disturbance field !■ precisely of the same characier 
fts thfc earth’s own field For a real similarity, which 
would allow conclusions to a Rimilanty In ongin of the 
two phenomena, tre should have provided the following 
relation 

F-fcT (i) 

where F Is n vector representing the perturbing force at 
a certain place, T Is the total force of the earth’s per- 
mwkent m^netlc field at the same place, and k is a 
tonstant The ttifttlon (i), however, la noKeven approxi¬ 
mately fulfilled for any of the principal groups of dlsturb- 
^ftaces treated bv Blrkelond in hit work, ** The Norwegian 
Aurqr^ Pplarls Expedition, 1901-^1403,” not even for the 
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equatorial storms considered in Dr Bauer's paper, *0 
that the similarity assumed by Bauer cannot meaft 
that jrelatlon (1) Is fulfilled. 

Then when Dr Bauer, from the similarity between the 
earth’s own field and the field of the positive polar storma, 
concludes that the disturbance Lurrent systems must circu¬ 
late round the earth In the same direction as that which 
may be supposed to produce the permanent field of the 
earth, this conclusion is not justified without further 
proof, for the two si mi Ur fields show great dlffercncea. 
vVhile the forces F and T have the same direction near 
the equator, this Is no longer the caw nearer the poles, 
where their vertical components have opposite directlonn 

It seems also difiScult to understand how the direction 
found by Dr Bauer can be brought Into harmony with 
his statement that the greatest part of the current Is to 
be found above the surface of the earth For suppose 
that an electric current—circulating around the earth and 
above its surface —shall produce the observed perturbing 
force directed towards the north, it follows from Ampere's 
rule that the current must pass from west to east, or la 
the direction opposite tu that found by Dr Hauer Sw 
long os vve regard external systems Hb forming the primary 
cause of disturbances, this result must hold even if we 
taki into account the magnetic permeability of the earth 
and the effect of induced currenis 

Dr Bauer slates that the disturbance systems probably 
always can be supposed to originate from one internal and 
one external current system, and for Ihr equatorial storms 
lie has given the mathematical method for separating the 
two systems 

1 he separation wos earned out for the perturbation of 
May 8, 1902, and ’ the sprpiising nsult revealed itself 
that the internal currents went in the same direction as 
the extern il ones, the latter being about three times the 
strength of the former ” 

Now two systems of this kind, keeping on aimut- 
taneouslv, must in some way bo physically connected, but 
It seems rather difficult to see how this connection could 
hs produced, for, as Dr Bauer himself rightly rrinarks, 
tV iiittrnal •currents cannot be induced currents I him It 
Mins that merely sitlipic phytiiiil considerations will 
make the result very improbable and besides, 1 think that 
objections con be made to the way in which It is 
deduced 

I am not going into details regarding the validity of 
the muthem me il method, but I am mtnlv going to show 
by an example ihut the metliod used by Dr Bauer cannot 
be trusts orlliv 

The equations for the internal systems (sre Terr Mag, 
XV , No I, p 2f>) are simply exprfssing thi forces on tne 
surfaie of a sphere uniformly inagmtised along a certain 
diameter Suppose, now, that in ii pi me, ptrpendiculaT 
to this dlamiter und passing through the centre of the 
sphere, there was a circular current concentric with the 
sphere and with a radius large Lompartd with^thot of 
I he sphere The magnetic field of the current in the space 
occupied by the sphere would be nearly uniform, and if 
the sphere was made of a homogeneous material It would 
be umformly maftneiised In other words, the equations 
which should express a field due to nn Inferiiai system 
will in this case express a field octualh caused by an 
external one The system of equations, however, which 
according to Dr Bauer should express thi field due to an 
external system, will not even approximately be able to 
express an external ^ntert of the kind here supposed I 
think this will be sufficient to show that the result of th« 
separation will require further proof 

I should also like to say a few words regarding th« 
direction of the circular current of negative corpusclcft 
which may be formed round the earth in the plane of the 
magnetic equator These currents play an important part 
in the kathode ray theory of Prof Birkeland, and It Is of 
Importance that no misunderstanding should exist on ihla 
point 

Dr Bauer amvea at the conclusion that the direction 
of motion of the negative corpumlcB of such a current li 
from eojrt to totj# j have not from his short note been 
able to follow his argument, but a simple consideration 
will show that the corpuscles will encircle the earth In a 
direction opposllh to that found bv Dr Bauer 

Suppose a negative corpuscle is moving in the fdkne of 
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thr maflnetii equator and de«crib!n({ a circular orbit con¬ 
centric with the earth llie magnetic furcp due to the 
earth'h magnetic field It directed toward* the north, and 
the deflecting force mutt be directed toWjird«> the ci ntre to 
keep the corpuarlc In its orbit Appl>ing the well-known 
rule for electromagnetic deflection, wo And that the 
Goipubcle, if negative, muat move from tui to east 

Ihe quebtkm regarding the *imuliamii\ of thr occur¬ 
rence of the positive equatorial stornrih is a vi r\ unportant 
one for their physical explanation, for if it takes a time 
of s vural minutn for the pulse to travel round the earth, 
we mu^t suppose that the currents producing the effcHts 
are near the earth compared with it* diameter, while 
simultaneity of beginning would indicate vir> distant 
xyatems fhe question of simultaneity can nnlv have a 
definite meaning In the cose of the abruptly beginning 
■torms, e g the positive equatorial storms S " btoriiui), 
and perhapa the cyck>-mcd!an storms The pol ir btorms, 
on the other hand, usually set in gradualh, and near the 
auroral zone, where they are strongest, they are of a very 
local character, sudden changes at one station mav have 
nt> rorrehpondlng sudden change at another, but in the 
case of these polar btorms (» Birkeland's work) it is 
often found that the centres of disturbance fieldb move 
stowlv, usually along the auroral zone 

It has usually been assumed that the positive equatorial 
storms set in simultaneously all round the world The 
question is very carefully examined in the work of Birke- 
land, referred to above, for the storm of Jdnuar> 26, 
1903 Looking ut his figures, we notice that cui respond¬ 
ing serrations bhow small differences in time at different 
stations, amounting to two or three minutes, but these 
di)ferrficrs are equ^y great for neighbouring sfationi at 
for mors ditfant ones The differences for neighbouring 
stations, which must be due to tome error, are not eo 
much caused bv faults In the measurements on the time 
axis and the identification of corresponding points on the 
curves, they are rather to be considered as faults sticking 
to the magnetogram Itself, for if we take out the time of 
several points of the disturbance, the time differences for 
correepondlng point* for two station* lome out nearly 
constant 

Dr R L Pans and Dr Bauer, who hive made a 
great amount of valuable work on the subject, have tried 
to eliminate the error by collecting neighbouring stations 
Into groups, and then taking the difference between the 
averai^ time of each group, and they arnve at the con¬ 
clusion that the occurrence Is not simultaneoub But so 
long as the differences between the groups are of the 
same order as the actual pobbible error of determination, It 
seems very dangerous to conclude to a non-simultnn«*itv 
Moreover, Mr Krognets, by comparing the times of 
beginning of a number of storms at Potsdam with the 
corresponding times given by Dr Paris for a group of 
stations on the western hemisphere, has found almost 
perfect slmulttineit> 

I think, then, that the present position of the question 
cannot be expressed In a better wnv than bv th» follow¬ 
ing statement taken from Prof Blrkeland's work — 

" We may conclude from ihl* that the serrations appear 
simultaneous!}, or rather, the differences In time is less 
than the amount that can bo detected by these register¬ 
ing* " I Veoard 

University of Christiania, January 14 


8ir F OaltOB and Compoaita Photography 

Mat 1 be permitted, as on Intimate friend of m.iny 
years and under deep obligation* to the late Sir Francis 
Oalton, to say a word upon a matter which i* perhaps not 
sufficiently emphasibed? I refer to his verv deep and last¬ 
ing Interest in composite photography, and his conviction 
of its .scientific value He considered it capable of and 
well wortl^ bvstematlc development This was a frequent 
subject of conversation between us, and he told me manv 
times (sometimes with reference to the original contribu¬ 
tions to photography of my brother, Colonel Stuart- 
Woti y) that he felt thr method ought to be develop^, 
not os a newspaper curiosity, but as a srnous aid to 
sociology, and especially to the studv of heredity 
IVuf Bowditch, of Harvard, told me that he found 
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an unaccountable indifference on the subject In Anotrica, 
while he entirely shared Ualton's view of Its possibilities 
If an>ono 40uld be found to take up the matter sertously 
there can be no doubt that the pioneer would be richly 
rewarded In our last talk, a few weeks before his deatb, 
Sir Francis himself told me of realiv sensational result* 
from the few experiments he was able to make with a 
i-omp iratlvely primitive instrument For Instance, he told 
me he had collected photographs of Queen Vittoria and 
Prince Albert and all their <nlldren To hi* great sur¬ 
prise, the lompositc gave the likeness of Princess Alice 
and no one else But this was only one of many equally 
suggestive results Victoria wilbv 

Uuni aves, Harrow, February 3 


Darwin and the Trantmitslon of Acqolrod Charoctert 

It is difficult to understand how anyone well acquainted 
with Darwin's work* can come to any other conilusion 
than that he firmly believed in Lamarck's principle of the 
transmission of characters acquired bv use 
Two clear examples m ly be cited from "The Descent 
of Man ” (second edition) — 

(i) ** As the voice was used more and more the vocal 
organs would have been strengthened and perfected 
through the principle of the irmert^d effect of use " 
(P ® 7 ) 

(a) ** There is no more ImprobobiUty in the continued 
use of the mental and vocal organs leading to Inherited 
changes In their structure and function, than in the case 
of handwriting, which depends pnrtlv on the form of the 
hand and partly on the disposition of the mind, and 
handwfittng ts certainly inherited " (p 88) 

In this matter Darwin was a true disciple of the great 
French naturalist to whom Prof Judd refers with such 
scant respect F A Parkyn 

January 30 


1 RBCRKT that your correspondent should Imagine that. 
In writing the words * poor old I amarck," 1 showed 
** scant respect " for the great hrench naturalist On the 
contrary, 1 desired to express the deep sympathy 1 felt for 
this grand pioneer in evolution, who, in old age and blind¬ 
ness, found his splendid achievements, for the time being, 
discredited by thr work and arguments of hi* successful 
rival, Cuvier In the little book which has given rise to 
this coiTtspondence, 1 have Insisted upon the splendid 
contributions of Lamarck, not only to botany and zooio^i, 
but olso to geology, and have shown how the hostilUv 
towards his work, felt at first by I yell and Darwin, was 
in the end modified, and his great merits acknowledged 
by both of them 

I quite agree with your correspondent that the passage* 
he quotes—and many similar ones may be cited—show 
that Darwin accepted the I amarckian views as to the 
transmission of ucquiiod characters to a certain extent. 
Darwin's tendency was, liowever, to insist that individual 
variations were always " slight " or “ exceedingly little,” 
to use his own word* In the passage to which reference 
has been mode in the ” Origin of Specie*," it would 
almost seem that he suggests that " variation " had been 
used in two different senses by author*—variation* that 
could be transmitted and vanation* that could not be 
tranacnitted—and that he demurs to the distinction I 
afree with Prof Meldola, however, In thinking that, in 
oil probability, the view put forward by Prof Weiimann 
in 1885, that no acquired character is directly inherited, 
never fairly come under Darwin's consideration 

In discussing questions of this kind, it is important > 
realise, so far as is possible, what was the current oplnloiK 
ot the time Darwin wrote Now Baron Cuvier, hla 
brother Frederick, and their followert—whose writing* 
80 greatlv Influenced naturalists In the early year* of m 
nineteenth century—all freely admitted the tranimi**l 4 
by inheritance, of acquired character*, habits, and instinct* 
in domestic animal* like dogs, what they d^ied wa* thn 
any of the variations 10 transmitted, so far a* the expert 
ence of aooo years showed, were uf a /undomefifa 
character 

That Darwin not only accepted the Idea of the trans¬ 
mission of acquired characters, but even speculated on 
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(Im tnachanlim by which it might be at-comptiKhed, \» 
•hbWit bv U invenCiun of the provisional hypothesis *’ 
o( yungeot^is, has been justly pointed out by Sir William 
Thlselfon-Dyer In Intruduting this hypothesis Darwin 
wroM — 

A" multitude of newly acquired characiersi whether 
injurious or benefltiul, whether of the lowest or highest 
vital Importanco, are often faithfully transmitted ami 
we may on the whole conclude that inheritance ih the 
rule, and non-inheritance the anomaly ** C Varntion of 
Plants and Animals,” popular edition, p 454) 

No mistake ran be greater, as It appears to me, thnn 
one prevalent at the present day—nanwiv, that by the 
newer developments of evolutionary theory in Weis¬ 
mannism. Meiidelism, Ac , Darwm's results arc 111 iny 
way superseded On the contrary, I firmly bcluvc that 
haa Charles Darwin lived, no one would have more gladly 
welcomed these new developments than would he, for lie 
would have rejoiced to follow the investigations of ihi 
particular methods bv which variations 'ire tr'insmiilcd, 
the possible hmtis of individual varntion, and The taws 
which govern thtir appearance 

Kew, February 1 John W Jloo 


Qiaclal BroaioD 

llib revuwer " (leographtcal nt»sa}s,” by IVof 
W M Davi'., writes m Nature of January 19 —Prof 
Bonnpv pn sulcnlial address tc^ the liritUh \st»ociJtion 
has brought ihi luntroversv on ^Im lal erosion to t head 
It ni ly lx hop( (1 rhut the authiintativc and masti rlv state¬ 
ments on both sides mil lead to an igretnunt as to thi 
main fTcts, but no settlement ran he expected until the 
arguments of those who limit the efiicacy of gluciers as 
eroding igcnts have tKCfi direLtly answered ” 

T do not think that those who, like mvself, hold that 
glaciers nil jKVwirful eroding agi nts would shrink for a 
moment from dinctlv answtnng their opponenlh' 
critKisnis The most direct answer is that the deposits 
formal l)\ ghcicrs irc a direct measure of glacial erosion 
I distrust all theon tical opinions based upon the studv of 
ict as I rock ” In the early days of gcologual science 
It w»^ diflicult to convince the manv tint the “purling 
brook and tin ‘ babbling river” hid fnquentlv «x- 
L ivatcd tin dei p vallevs and gorges through whuh they 
run 

Do ihr opponents of gl u i d erosion re illv conti ml th it 
the enormous dc|>osits of boulder cl which lovir suih 
extensive portions of Fngland, Sect hind, and Irriand are 
not fhi results of glanil erosion’ I say boulder chiv 
ndviNedh tor there an Immense deposits of laminated 
cliiy with or without boulders, sands, and gravels, which 
some niny argue have no connection with glaci ition 
Here however, I should again differ, for many years of 
careful sludv in the field have convinced me that norW 
all these superficial or “ dnft “ dejiosits arc the result of 
glnci il erosion / 

Taking the “ glnrinl ” d< posits themselves as a mensure 
of glacial erosion, and concluding that we muht look for 
marked effects in the areas from which the material w is 
eroded, what do we find? We find surface lowland 
features, valley gradients, vulley forms, and entire villevs 
and gorges, which are not such as arc produced bv ttic 
erosive action of water ruin, and frost 

The opponents of glacial erosion have been too much 
guidri) by glacial action, as now seen in such mountainous 
areas as Switzerland The puny glaciers now found there 
cannot be compared, so far as tno effects they produce 
ore concerned, with the great confluent glacitrs whuh 
once occupied the vallevs 

It IS a pitv that in this country the conviction which 
so manv hold concerning glacial erosion and rhmatal 
changes sliould have resulted in the stagnation of glacial 
geology os a science, for it cannot be denied that if 
glaciers have done very little as agents of change, there 
must be very little to study 

Glai laliats of the active, sehool cannot but feel grateful 
to such w'orkers as Prof James Gelkie, Prof W M 
Davies, Prof R Sg Tarr and others, for keeping the lamp 
burning R M Dkelev 

Inglewood, Longcroft Avenue, Harpenden, 

January 18 
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Hardly anyone disputes that the passage of Ice over 
the British Lplands swept away all thi ltx>se rode materials 
and redeposited them in the Lowlands as glacial drlftp 
7 he controversy is not as to the nmaval of the loose 
ddbris, but of the txcavation uf basins in fresh hard rocks. 
As Mr Doelcy states, thi oppom nts of glacial erosKm 
have written extensively, but certain serious difficulties 
that have been advanced by Prof Uonno), Prof Ciorwood, 
and others, do not seem to me to have been directly 
answered I share Mr Dceloy’s grntitudf to the three 
geologists whom he naiuts for thi ir important contribu^ 
tlons to glacial gfology J W G 


An Uncontciout Forecast by Joule 

Tiir following remarks by Joule 111 his piper on the 
changes in temperatun product d bv thi rarefaction end 
condensation of air (Phtl Mug, Aliy, 1R45) are worthy 
of notice — 

* Ihc beautiful idea of Duv), that the heat of elaitii 
fluids depends partly upon a mnilun of particles round 
their axes, h is not, 1 think, hiihi rto p’Ci ive<l the utteii* 
tion It denervi s I U In vc that mobi phenonu na may be 
explained by idapting it to the gre it elcctrochi miciil dis 
covery of raridiy by whuh we know that each atomu 
element is associated with the same ibsolute quantity of 
electricity Let us suppose that these atmospheres of 
electricity, endowed to n ccrtvin extint with the ordinaly 
properties of m itter, nviilve with great velocity round 
their respective atoms ” 

“ The phenomena discrllied in this paper, as well as 
most of the facts of thi rmocheini^trv, agree with this 
theory, and In onler to apply it to radiation we have only 
I0 admit that the revolving atmospheres of eloitncily 
possess, m a greater or less degree, according to circum¬ 
stances, the power of exciting isochronal undulations m 
the I ther which is supposed to perv ide spaie ” 

In the idea of the atmosphcM’c of ilcciruitv” revolving 
round the atom, wc have the substance of J J rhoniiKui^ 
corpuscular theory, w'hilo the electromagnetic mas^ oC the 
revolving “ atmospheres of electricity “ would cerUinly 
cause them to be ‘ endowixl to a certain extent with thi 
ordinary properties of matttr ” Again, the last phrase of 
the extract is simply the modi rn ide i of elcs troinugnetic 
waves in the ffither 

The premature birth, in this short quoialion of three 
of the must startling adiancis of modern physics is not 
a little remarkable B A KkRN 

University College, London, January 24 


The Sailing-PBRbt cf BIrdi 

In a letter to Nature 111 hibruirv, 187b. I suggested 
that the sailing-flight of birds and the flight of flyuig-fishes 
could bo explained ns tobogganing under almost perfect 
conditions, and m i88q the 1 ite Duke of Argyll accepted 
this, in a letter to the Sptctator us a lorrect and 
Huflicient explanation My old fm nd tlie 1 iti Prof U N 
Moseley, a member of the rha/hngir staff, hi Id the view 
that a quivering, imperceptililc to the eye, of the wings 
and fins was the triu explanation 1 do not know which 
explanation has been gt m r illv acn pted, hut I would 
suggest that a kincmntogniphic picture of the flylng-fi*h 
ought to settle the question linall), if it is not already 
Settled 

I said in my letter Bv mean^ of a suitable 

mechanism for changing the mrlmition of the wmg^Un^ 
every few seconds the sailing-flight of the albatross, I 
believe might be simulated without much difficulty ” Has 
not the a^roplone done thW^ R AnnAY 

Earl Soliam Rectory, Fthruarv i 


A Morning Meteor 

A ifPTEOR equal in brightness to the Pole Star, and of 
much the same colour, was seen by me to fall from the 
southi rn sky at 6 24 on the morning of Fndav, f ebruary 3 
Its path wifc one of ten degrees, extended along a Ifne 
midwov between a Corona? Borealis and the planet Jujtlter, 
which ut that time was shining lustrously some thirty-fmir 
degrees south, and slightly east, of Arcturus The meteor 
left n steel-blue tram which remained visible for shi 
seconds • Joseph H Elcw 

72 Grange Avenue, Leeds 
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review A mudi more extensive experience oC fjbnipie > 
plagao in rats in Belgaunn, Poona, and BomWo^ hitf 
fully convinced the Commission that the pathol^g^lm 
apfj^rances described as chronic plague are stagea In 
the process of recovery from the acute disease Fctf 
this reason, and because the term has been associated 
with theories regarding the reappearance of the rat 
epizootic, they regard the name **resting plague** 
as more appropriate. It is evident that the epidemior 
logical importance of chronic rht plague Is on thla 
view considerably limited, if not, indeed, abolished. 

An interesting contribution to the problem of the 
spread of plague through districts with numerous 
scattered villages, will be found in this volume The 
collection and arrangement of the extensive data deal* 
ing with the recent history of human plague In three 
districts in the Punjaub and the Unltra Provinces 
were undertaken by Major Lamb, LM S., and a 
statistical analysis of the results has been made by 
Dr Greenwood While the conclusions drawn from 
this survey are necessarily tentative, th^ are of value 
in suggesting a rational basis for effective plague 
administration in the thickly populated districts in 
India It would appear that reimix>rtation of the 
infective agent is more likely to he the cause of 
outbreaks in the villages than recrudescence. 
Again, a study of the distribution of Infected villages 
in maps allowing the position of alTairs month by 
month, suggests a dissemination of the infection from 
various centres The statistical evidence does not 
point to the conclusion that the infection of a village 
renders it more liable to be infected during the next 
following epidemic 

The Commission has recorded Its observations of 
pl^ue during the years 1908-9 ig Belgaum and Poona. 
The special reason for selecting these towns was that, 
although not far distant from Bombay, the seasonal 
prevalence of the human epidemics is different It 
had been already shown that in Bombay the rat-flea 
prevalence varied at different seasons of the year, and 
that the season of maximum rat-flea prevalence coin¬ 
cided with the height of the epizootic The intimate 
relation between rat-flea prevalence and the spread of 
rat and human plague is well illustrated in the present 
observations Moreover, the interesting fact is eliated 
that a close connection appears to exist between ^he 
flea prevalence and the hygrometric condition of the 
atmosphere 

The results at Poona show that the adverse foctcH^ 
which combine to bring an epidemic to an end are (i) 
a decrease in the numW of fleas, <2) a decrease in 
the number of rats, end (3) an increase in the propor¬ 
tion of immune to susceptible rats 

Mr Sydney Rowland JUves an account of his wofk 
upon plague vaccines This contribution, which is of 
too techmeal a character to admit of a summary of 
its contents, describes the results of an inquiry into 
the immunising constituents of the B pestts The 
results obtained are interesting, and suggest impor¬ 
tant improvements* in the method of preparation of 
plwue vaccines 

flie volume concludes with a brief statement of the 
provisional conclusions reached by the Advisory Com¬ 
mittee as Che result of Che investigations made under 
dieir direction from 1905-9 into^the mode of spread of 
lidague in India. The Committee concludes, that in 
nature plague is spread among rats by the agency,of 
rat fleas, and that, in the great majority of castit 
during an epidemic of plague, man con^cts the 
disease from plague-infccied rats through the agency 
of pl^e 4 nfecied rat fleas. 

A perusal of this volume of reports must 
the reader wldi the enormous amount of work en<- 
tailed in order to c^lect the evidence leading to thsst* 
conclusions In this country It is still little under 


JSVESTJGAT 10 ^S OF PLAGUE. 

T he terrible intensity of the outbreak of pneumonic 
plague now raging in Manchuria, and the presence 
of plague-infected animals within our own borders, 
have called forth recently a number of communications 
on pli^ue in the doily press. A speaal correspondent in 
7 'hs Itmes, m two well-inform^ articles (December 
33, 1910, and February 6^ 191 i)t summarises the situs- 
tioo, and gives an a^irable sketch of the principal 
facts concerning the modes of spread of plague. Ur 
L W Sambon has also contributed two letters on the 
subject to our contemporary He cites MMiie inter¬ 
esting historical references to the preventive methods 
adopted during epidemics of plague, but it is u pity 
that he has allowed himself to fall into error on some 
essential ^nts m the epidemiology of the disease 
He remarks, for example, that in his belief trans¬ 
mission from man to man isjvobably more frequent 
than from rat to man If Dr Sambon bases this 
statement upon personal experience of epidemics of 
bubonic plague, it must be said that his observations 
are durectly cqiposed to the experience of manv com¬ 
petent plague workers Dr Awburion Thompson, an 
accepted authority, has stated that in Sydney plague 
owes nothing of its epidemic form to contagion from 
the sick The view that bubonic plague is not dtrectly 
infectious is held unanimously by authorities in India 
fhe Advisory Committee, appointed by the Secre¬ 
tary of State for India, the Royal ^lety, and 
the Lister Institute, has recently issued a further 
volume of Reports on Plague Investigations in India 
(Journal of Hygtene, vol x , No 3) The volume 
contains n number of articles which cannot fail to 
Interest all those concerned with plague administra¬ 
tion Briefly stated, it may be said that these investi¬ 
gations connrm and amplify the conciuslons alreadj 
recorded 

The first article deals with the experimental pro¬ 
duction of plague epidemics among animals In 
earlier experiments guinea-pigs were used, and it was 
conclusively shown that epidinnlcs could not be pro¬ 
duced amongst these animats except when rut-neas 
(V cheopts) were present in the godowns or small 
huts in which the experiments were earned out 
Gotschlich crittcised these experiments on the ground 
that gumea-pigs, unlike rats, do not feed on the 
carcases of mm dead companions. He believes that 
among rats, plague Is chiefly spread by the healthy 
animus feeding on the carcases of those infected with 
plague In order to test the validltv of Gotschlich’s 
criticism, wild Bombay rats, previously freed as far as 
possible from fleas, were used In the present series of 
experiments The results show clearly that epid^mes 
occur among these animals only in the prewnce of 
fleas The Commission found no reason for thinkmg 
that alimentary infection played any part in the |X’o- 
duction of these experimental epidemics This conclu¬ 
sion compietely agms with their observations on the 
mode of infecUon in naturally infected rats 
The discovery by the Commission, in the early years 
of their work, of chronic plague in naturally infeed 
rats, at first sight anieared to offer a plausible ex¬ 
planation for the persntcnce of infection amongst the 
rot population during the off-season, and for the re- 
cruoes^ce of the inwtion when the conditions again 
becaqievfavourable for the epidemic spread of infection 
amongst rats and human beings From the evidence 
available, the Commission showed considerable hest- 
tarion in ascnbJng to these chronic plague lesions 
impctftant part m the continuance and revival of 
the rat epizootic. It leaned rather to the view that 
the quiescent season Is bridged over ^ sporadic cases 
of acute rat plague \ great deal of fresh light has 
been thrown upon this qu^sHon in the volume under 
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"iKii^nt even the IntelHffent public, that the 
•demftit etudy of disease can be efiectlvely accom- 
at the outlay of much tune and money 
It b glTAtlfying, thercfoi^, to find that in the ably 
wrlttff^ article on the outbreak of rat plaf{ue in Suffolk, 
which appeared in The Ttmes of December 22, 1910, 
the wnter emphasises this point with refreshing 
candour He Insists that in a crisis of this kind, the 
eftet to cope with the situation must be a national 
one, and that the Government must authonse the 


napandicure of ample funds to provide for the estab- 
Hsfunent of a staff of experienced investigators and 
administrators to deal with the problem The history 
of the organisation of plague measures gives ample 
proof of the futibty of adopting plans, however vigor- 
ouSi that are not based on clear conceptions of the 
disease gained by scientific research 


WHAT SCI£/i/CE HAS DOIVE FOR IHE WEST 
INDIES 

A little more than a year ago I told In these 
pages, \^ith a very sore heart, the story of what 
the lace Sir Alfgpd Jones had accomplished for the 
^cat Indies by enlightened commercial methods That 
chapter is unhappily closed, for no one has succeeded 
him. It 14 a more hopeful task which is now imposed 
upon me—to give some account of what science has 
done, and will continue to do It is worth the telling, 
and it is more than a mere record of success, but car¬ 
ries a moral of far-reaching extent 
This journal, from its firbt number, has never ceased 
to preach the necessity of applying knowledge to the 
rignt conduct of human anairs It continues to 
preach, and in face of the stolid conservatism of 
methods, one might in a despondent mood think 
with little effect But if one looks back over long 
periods it is not so, and the change in public opinion 
as represented by governmental action is little short of 
astonishing 

When I first became engaged In colonial work some 
forty >pars ago, the doctrine of 2at$5ec fatre was in 
full swing It was held that self-interest would deter¬ 
mine whether m industry would succeed or fail, if it 
failed it deserved to do so, and another would hike 
Its place In either case it was best to leave it 
severely alone This is not the place to discuss how 
far such a doctrine is sound But practically it is con¬ 
tinually being abandoned No industry is now free 
from governmental Interference, and such interfer¬ 
ence is only tolerable if directed bv adequate technical 
knowledge Interference must always be of the 
nature of restraint, and at any rate theoretically one 
mnv ask whether some compensation is not justified 
It can hardly be doubted that the communi^ will 
have more and n»rc to provide knowledge for in¬ 
dustry of the kind that aelf-interest is powerless to 
provide for Itself 

Mill, however, and other economists clearly saw 
that academic economic principles were not univers- 
allv applicable to agriculture The reason Is obvious 
the soil IS not removable, but has to be utilised as 
best it can, and where it Is If it went generally out 
of cultivarion food would fail It was stiH, however, 
left to loissec fotre, except in some measure in India, 
where the Government undertook the pioneenng work 
In regard to tea, cinchona, rubber, and some other 
staples, and then left their commeiTJal development' 
to private individuals In any other country but our 
own the work of Rothamsted would have been pro- 
mofed by the State There are undoubtedly advan¬ 
tages In scientific research being left unfettered to 
Individual efforll but it is only the ncliest landowners, 
such as Coke of Hotkham, and the Dukes of Bedford, 
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who can afford to add to agricultural know)adga bgr 
expenroent The average cultivator Is powerlm to 
follow other than traditional methods Yet It is In 
the Interest of the community that he should do 
better in order that the maximum return may be 
obtained from the land. 

When this country began to acquire tropical posses¬ 
sions, It was seen, however, that something more 
than latssez fatre was rcquir^ for their economic 
development It was the Kwal Society, at the hands 
of Its president, Sir Joseph ^nks, who first took the 
work in hand Having the ear of the King, he was 
able to use Kew, which was then the private property 
of the Royal Famil>, for the purpose The mutiny 
of th^ Bounty was nn incident in an attempt to add 
to the cultural resources of the West Indies An in¬ 
direct result was the foundation .of the great Dutch 
colonial botanical establishment at Buitcn^xirg When 
It was decided that Kew should be malntatned as a 
national establishment, its colonial utility was aptur- 
ently one of the main reasons for the decision In a 
' scheme which received the sanction of Parliament the 
interests of “commerce** and “agriculture** were 
recognised, as well as the supply * of authentic and 
official information on points connected with the 
I foundation of new colonies '* Its functions in this 
respect were steadilv fostered by the Hookers, father 
I and son The history of Kew thus affords one of the 
earliest Instances in this country of the recognition 
; of the du^ of the State to promote scientific know. 

ledge in tnc public interest And the historic mean. 

: Ing of the controversies which have occasionally 
brought Kew prominently into public notice is simply 
; the attempt of a policy of lafjscs fatre to arrest its 
work 

But anything which is rooted m sound principles 
cannot be chewed, because their necessity insists on 
disserting itself, and the West Indies again supply the 
' illustration Obviously their chief asset is solar 
energy Our channel islands supply us with early 
vegetables In a rule-of-threc sum the West ladles 
stand for the channel islands of the North Atlantic 
shores Alfred Jones saw this, and started a line of 
steamers to ffo^ us with West Indian fruit But 
this IS anticipating In the 'nineties their condition 
was the reverse of prosperous And, if it is a paradox 
that science was indirectly the cause of the mischief, 
it happily was able to supply the rcmed\ 

The Napoleonic empire leh behind it two permanent 
legacies—the French code and beetroot sugar When 
Napoleon's continental system closed the ports of 
Europe to British colonial produce, the import of 
tropical sugar was cut off As sugar is a necessity of 
modern fo^ there was the strongest impulse to find 
a new supply I need not repeat a well-worn story 
The chemist and the cultivator lavished nil their re¬ 
sources on the qnpromising beet, and ultimately de¬ 
throned the sugar-cane Then came the bounties 
which flooded this countiy with sugar at scarcely 
more than cost price, ancl drove cane-sugar out of 
consumption 

There is a fundamental principle in agriculture 1 
never to trust to a single crop Ireland trusted to the 
< potato and Ceylon to coffee, and both failed them; 
this was from disease The West Indies trusted to 
sugar, and in their case the ruin was economic The 
I balance of solar energy being in its favour, on equal 
' terms the cane should at least hold its own with the 
> beet But now comes the mistake and its moral The 
sugar cont^t of the cane was held to be incapable of 
increase, the methods of manufacture were often 
I archaic and wasteful. Deotront-sugar was the praduct 
of the most refined scientific skill in both direcnont. 
' It was the fjble of the hare and the tortoise. 
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In the 'nineties then the West Indies had sunk 
from prosperity to poverty I heard it publicly stated 
at a meeting in the City of London that annexation 
to the United States was the only remedy On some 
of the islands the peasantry were clamouring for food. 
And so things might have remained but for Mr Cham¬ 
berlain, who has never hesitated to cut himself adrift 
from hide-bound prejudices, and, regardless of them, 
to apply a practical remedy to an evil 

In it^7, after obtaining from Parliament some tem¬ 
porary relief, he sent out a commission of inquiry, of 
which Sir ^dwurd Grev was a member, and to which 
Sir Daniel Moms, then assistant director of Kew, 
i^as attached as secretary llie Imperial Deportment 
of Agriculture was established the following year, 
and Sir Daniel Morris left Kew to take up the duties 
of commissioner In u recent paper before the Royal 
Lokinial Institute (see Nature, January 26) he has 
given a full, and 1 think extremely modest, account of 
what he was able to achieve That paper wiU speak 
for Itself My purpose is to show how success flowed 
from the patient and persistent application of scientific 
method 

ITit first thing ^^n8 to see if the sugar-content of 
the cane could be improved Like mnnv other plants 
subjected to long cultivation, it «ns bclitved to have 
lost the power ot producing sc^s I'he Pacific Islands 
had been ransacked without much success to find 
more productive kinds which might have arisen pos¬ 
sibly by bud-vnrintiofi The White Iranspnrent enne, 
which is regarded ns n standard in the vVest Indies, 
fields 2I tons of sugar to the acre As sugar-content 
vanes, like ever\ thing else, In individual plants, it was 
suggested from Kew that an improved race might be 
obtmned by the process of chemicni selection by which 
the Vilmorins worked up the beet to a high standard 
and maintain it at it Some success was obtained, 
but it was evident that it would be extremely slow ' 
By d stroke of goixl fortune a more rapid method was 
discovered About 1RH8, Mr Bovcil and Prof Har¬ 
rison noticed the spontaneous occurrence of seedling 
sugur-canciD in Barbados It was found that the 
sugar-cane did actually produce seed, though in so 
small A quantity that it had been overlooked As this 
at once opened the door to seminal variation and 
selection, the attention of the Colonial Office was at 
once directed b) Kew to the importance of the dis¬ 
covery Ihe work was vigorously taken up by Sir 
Daniel Morris, and from onwards seedlings have 
been raised on a lirge scale bv Mr Dovetl, and con- 
ttnitouslv selected from, as well ns hybridised 

The result has surpassed expectation One seedling 
cine, for example, B 3405, gave an increase more than 
the standard of one ton an acre, representing a net 
profit of Dr Watts, the present commissioner, 

estimates that the benefit to Antigua and St Kitts 
alone would more than cover the expense of the depart- 
irent Much light has been thrown on the food require¬ 
ments of the canc by carefully controlled experiment 
As might be expected, potash is found to be favourable, 
but pnnsphntic manures to have involved monetary 
loss Dr Watts, who has been the pioneer in the pro¬ 
motion of central factories, has obtained an increased 
production of 40 per cent more than the " Muscovado 
s\stem ’* Nor is this all The pesis and diseases by 
which the sugar-cane, like all other cultivated plants, 
is attacked hud to be combated The CamWidge 
School WM drawn upon for mycologists and entomolo¬ 
gists ‘Mr Maxwell-Lefroy achieved a notable suc¬ 
cess in discovering the means of controlling the 
destructive moth-borer 

T ^ upshot is that a moribund industry has been 
given a now lease of life by bringing scientific method 
to bear upon It Imsicz /aire would that the 
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pUintim might have done it for themselvea. But they 
did not, and, in fact, could not; a sctcobfic campaiga 
can no more be conducted by amateurs than a ibUI- 
tary one, the planters would not have known whet 
positions to attack, nor could they have found the 
necessary men to do it nor directed them if they had 

Other industries had to be revived or created Per¬ 
haps the most important of these was the production 
of Sea Island cotton with the generous help of the 
United States 

Lastly, but by no means least, an ethcient system 
of rural education has been organised for the negro 
peasantry 1 have no hesitaliun in saying that It U 
tar in advance of anything which exists In the county 
where 1 am writing 

And thug Sir Charles Lucas, speaking from the 
perspective of the Colonial Office, is able to say that 
* while the eighteenth century huw the greatness of 
the West Indies, the nineteenth their distress, the 
twentieth centur}, he hoped, would witness their re¬ 
generation " 

But this IS not the end of the story. What has 
been accomplished in the West Indies has not been 
without Its effect as an object- 1 esson|Cl 8 ewhere. It is 
to the credit of the Government of India that it has 
been, as already remarked, in advance of its time ii> 
pioneering work It deprived China of the monopoly 
of tea, and, w^th the help of Kew, it has created the 
rubber industry of the l^sl But except as regards 
forestrv it hos c/fccted little in intensive cultivation. 

Canning claimed that he brought the New World to 
redress the balance of the Old The Department of 
Agriculture for the West Indies has stimuloted a new 
activity in the East, where somO of its trained officers 
have found a larger scope for wxirk The recently 
published “Report of the Board of Scientific Advice 
for India" shows an aw^akeness and initiative which 
would have been looked for in vain a dozen years 
ago W T Tuiselton-Dybr 


PICTORIAL NATURAL HISTORY * 

N this little book the experience of the expert 
photographer has bcnin combined with that of the 
keen naturalist, the result is a volume full of interest 
to all lovers of the countryside The publisher, in a 
special preface, directs attention to the unusuaUy 
large number of illustrations, which are exclusively 
reproductions of photographs taken by the author 
Mr Douglas English's success with his camera has 
been demonstrate on many previous occasions, and 
in “A Book of Nimble Beasts" he certainly gives us 
of his best There are a number of pictures in this 
volume which are probably unique, and the reader's 
special attention is directed to the remarkable series 
of photographs illustrating the life-history of the 
sana-WQsp {Odynerus sptntpes) 

The somewhat clumsy title is apt to give the im¬ 
pression that Mr English's book deals in the mam 
with the higher animals; this is by no means the 
case, and, indeed, some of the best pictures and 
clusters deal with the lower forms of life 
Ine value of the illustrations is increased by the 
fact that all are brought closely into connection wi^ 
the chapters which they illustrate, a somewhat rare 
quality for a book of this type 
As in many recent books dealing writh nature-study, 
Mr English's text consists of a senes of short stones, 
in the course of which the characteristic habits of 
different animals are brought out with the utmost faith¬ 
fulness, and It IS a pleasure for the reviewer to record 
the absence of anv irntating zoological erren-s such as 

I Book of Nimble Beuit.'' Danny RnbbltJiSqnf'nl, Toad umI 
“tbow BOft of paoplo By D Englbb Pp. 319. (Umdon Ev«M|b 
Nub, 1910 ) Prlc« 6r ntt. 
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mtfr to commonly jnet with In natural history boc^ for 
the young. Tor the “Book of Nimble Beasts*' 
addraSMS Itself to children in particular, although it 
will undoubtedly appeal to their elders as well 
Mh English *8 style is peculiar, and, although the 
nwjonty of his stories are clearly narrated and read 
wwl| be occasionally gets carried away by his enthu¬ 
siasm for odd words and still more odd constructions, 
so as to become almost unintelligible at Umes, as in 
the following passage from the last chapter on the 
pygnw shrew —“He missed both shrews, who, ddsh- 
ing tind left of him, entangled him in doubU^ 
minded purpose Rested the pygmy, shrunk to a rigid 
wlm o£ apprehension, car straining, muscle-tautened, 
behind a flimsy screen of bark " Such passages are 
fortunately rare, and the greater part of his text is 
marked w great lucidity It Is dimcult to single out 
any particular storv, among the best nre “Bunny 
Rabbit *’ and “ Spinipes the Sand-Wasp " 



Fok Cnb. From '* A Book of Nimble Hoaits.* 

The volume is tastefully bound, and both print and 
paper good The “Book of Nimble Beasts” will 
prove a welcome gift for many a young naturalist 


ALCOHOL AND EVGENICS^ 

I^URTNO the course of the }ear igio there issued 
^ from the Eugenics Laboratory of London 
University a memoir, entitled “A First Study of the 
Influence of Parental Alcoholism on the Physique and 
Ability of the Offspring “ ITie conclusion arrived at 
bv the authors (Prof Karl Pearson and Miss Llder- 
ton) was, broadly siieaking, that parental alcoholism 
has no such influence A result so sensational and 
so Opposed to the opinions of many social workers 
was bound to arouse a storm of hostile criticism It 
weakened one of the arguments against the excessive 
use of alcohol, and was interpreted ns being a direct 
encouragement of vice 

(i) Prof Pearson divides his critics into three 

I (1) '* A ^pojJ Sn^y rf ^ lAflnum of Parmiil Akoholiim oo ih« 
Pbywiiw «nd Ability of tba OCipriw; ' Bv Kari Pmnem F R S.. and 

<,) " A PraHnilnirt SMdy of Kecnou Abelialisn In Adnlti." By Amy 
Mntnn ind Knrl PMnoa, P ILS, with ih« UiliUiie* of Dr Dnnd 
liSca fMtnoin, XIV Pp. 55 (Lnntloa Dulnii 
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clames —(i) Paid ofRcinls and platform nwatori of 
vanouB temperance organisations, (2) economists 
(already answered in a supplement to the ori^al 
memoir), (3) men with medical training who have 
written on the subject of alcohol It is the last class 
who are dealt with In the first of the two papers now 
under consideration Their attacks—for one can 
hn^Iy apply the term cntiasm to much that they have 
written—are repulsed with eonsiderable 
It M shown that many of the errors attributed by 
them to Prof Pearson and his fellow-author may be 
found in an aggravated form in the investigations 
quoted as evidence rebutting their conclusions A 
sample of this evidence Is itself examined and its 
complete worthlessness exposed It consists of data 
^talned by Dr MacNicholI m America, by Prof 
Laitmcn in Helsingfors, by Uemme in Berne, also a 
curious piece of htatistical work bv Bc/zola The 
defence and counter-attsick are admirably conducted, 
the writing is clear, so concise as to make 
a BUininary impossible, and as entertain¬ 
ing ns some of the cnntmverfiial tsxays 
of Huxley Yet while iiccording this high 
praise to the memoir, we regret the neces¬ 
sity which compelled its production and 
thus diverted from its proper channel of 
original mvestigition any part of the 
energies of the Eugenics Iwaboratory 
staff ^ 

It iK With the greitcr satisfaction that 
wc turn to (i), m which the rtUiiions 
betwcHin extreme alcoholism, mental 
capacity, cduaition, occupation, and re¬ 
ligious profession are discussed Ihc 
material on which the discussion is based 
consists of the published reports of the 
Langho, or Lancashire Reformatory, for 
the ycuifh 1905 10, supplement^ by 
fecial information from Dr F A Gill 
Particulars as to the age, number of con- 
victionsj religion, and ^ucation of 333 
female inebriates were obtained this way, 
and of the mental condition, pKvsica! 
state, and conduct of joy among thenn 
As the authors point out, results b.uwd 
on numbers so small ire not in an> wav 
final, they may, however, suggest u solution of the 
problems, or nt any rate indicate mithods by which 
they can be prohtnbly atuacked Ihey cerUiinly em¬ 
phasise the need for the publicsilion of good records 
of individual cases 

Perhaps the most pressing of the problems referred 
IS the relation of alcoholism to mental defect The 
closeness of the association between the two is shown 
very clearly in the memoir In table x 223 female 
inebriates nre classified with regard to Ihcir mental 
state Of these only 37 per cent were of nonnal 
intelligence, 53 per cent were defective mentally, 6 
per cent very defective, and 3 per cent actuiUy insane 
It is of the utmost importance therefore to determine 
whether it is the intellectual deficicncv which leads to 
the alcoholism or the alcoholism which causes the 
deficiency Light can be thrown on this point bv 
measuring the correlations between education nge and 
mental capacity, among the alcoholJsts If it is the 
abuse of alcohol which causes a progressive degenera¬ 
tion of the intellect one would expect to find a sensible 
negative correlation between mental capacity and age 
—mental capacity diminishing as age increases No 
such relation has been found Allowing for differences 
of education the correlation between mental capacity 
'and aire is found to be 000610047, or quite 
negligible 
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Questions of great interest are also raised in the 
dscussion of the relation between alcoholiBm and relU 
gioo Of the female inebriates in Langho AOTlum 
quite one-half are Roman Catholics, while of the 
populations from which they are drawn not more than 
one-third are of this denomination in Liverpool or 
ofle-sixth in Manchester These facts indicate that 
the Roman Catholics In Manchester and Liverpool are 
more given to alcoholic excess than the Protestants, 
and It is suggested that a reason for this may be 
found in a racial difierence The Roman Catholics 
are largely Insh immigrants, and the Irish imrm- 
gfants in the industrial towns of England are not the 
most desirable specimens of their race In this con¬ 
nection it IS noted that “ the Irish distnet of Liverpool 

. IS one of the few instances in which during the 
last twenty years there has not been a fall in the Dirth« 
rate '* Inus if alcoholism is due to an hereditary 
deficiency the dllTerential birth-rate in Liverpool (and 
Liverpool is probably not exceptional in this respect), 
must lead to its propagation to a disproportionate 
extent 

That prostitution is in intimate assoaation with 
alcoholism and mental defect Is shown also in the 
tables of this paper More than one-third of the 
\riiole number of women dealt with were prostitutes, 
but among these no greater proportion of mental de¬ 
fectives was found than among the remaining 
in omen llie Rom in Catholic inmates of the asylum 
included a relatively smaller proportion of prostitutes 
than the Protestants, but this is due to the fact 
tAit the total proportion of alcoholists among the 
Roman Catholic community is greater, and not that 
the proportion of incbnate prostitutes Is less 

Since the publication of the memoirs here described 
a further attack by Dr Mary Sturge and Sir Victor 
Horsley, in the “First Studv of the Influence of 
nrental AlcdioUsin on the Pnysioue and Ability of 
the OITspnng/' has appeared in The British Medical 
Journal of January and this has In turn given 
rise to letters in The Times from both sides Six main 
errors are attributed by these critics to Prof Pearson 
and Miss Eldcrton Firstly, they are atxused of having 
“committed the fundamental error of providing no 
adequate control of their investigations into the con¬ 
dition of the offsprmg of drinking parents ** Secondly, 
of the unscientific use of terms, particularly of the 
term sober These two criticisms cannot be con¬ 
sidered Independently The memoir only claims to be 
a compariHon between the offspring of sober and of 
alcoholic parents, therefore, if the term sober is used 
lo a definite sense differing from alcoholic, the control 
provided la adequate for its purpose A reference to 
i^will show that the word has been carefully defined, 
nhd that the definition would be accepted by most 
people The second alleged instance of the unscien¬ 
tific use of terms Is that of the word “ offspring “ in 
the title As the critics rightl> remark, offspring 
ipight include persons of all ages, whereas only chil¬ 
dren of school age are dealt with This would hardly, 
however, appear to be a lustifinble ground for making 
such a charge since a " first study " of a subject does 
not claim to deal exhaustively with the whole of it 

The third accusation is “ selection by the authors of 
H non-representative population ” It is stated that a 
slum peculation is dealt with in which 62 5 per cent 
of the families were tointed with dnnk or in receipt 
of charitable aid, and that by selecting this population 
the authors cut themselves off from the posslDllity of 
making a comparison between the chiloren of alco- 
b^ic and non-alcoholic parents respectively It is a 
little difficult to see how the percentage to be placed 
in either group affects the possibility of niaking a 
valid comparison, nor is it explained ni>w the receipt 
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of charlt^la aid affects the question* With fwgdrd^ 
to the hxqilied accusation that the date u^edti-wjjBre' 
selected in order to give results of a partioiilAr^wid, * 
it may perhaps be remarked that as the chief dtftcuUjr 
in the systematic study of biological queodoas affM- 
ing mankind is to obtain trustworthy data on wUc^ to 
work, the possibility of seUcitng data on any otbv 
grounds thkn that of their tnistworthlnesa <ms not 
exist, and it may be conjectured that Prof Pda^sop 
and his colleague used all the evidence before then at 
the tune of writing the paper* 

The fourth, charge is “absence of any proof of 
alcoholism beginning before the birth of the cfajld." 
In so far as there is reason in this charge U Is due 
to the deficiency of the data* The authors nave had to 
make an assumption concerning the state of die 
parents before the birth of the children, namely, that 
people who use alcohol excessively after the of 

their children are very much more likriy to have 
been similarly addicted before and at the tune of the 
birth than those who do not If this assumpdon is 
correct, and few people would dilute it, it Mlows 
that a classification according to the later habits 
would be reasonably correct alM wth regard to the 
earlier A few parents would, no doubt, bs plac^ in 
the wrong groups, and although this would tend to 
lessen anv contrast between the offspring of the two 
divisions, it could not eliminate it, nor, inde^, r^uce 
It seriously 

The fifth alleged error is “contradictory statements 
by Miss Elderton and Prof Pearson concerning the 
children of alcoholic parents—for cxaimle, their 
physique, health, and higher death-rate *' l%e contra¬ 
dictory statements appear to be (1) that the death-rate 
among the children of alcohoUc,plMnts is hJglh«r, (a) 
that the health of the surviving children of this diu 
of parents seems on the whole to be slighUy better 
than of those of the sober class It is diSicult 
to see in what respect the two statements are contra¬ 
dictory, though It may be contrary to expectation 
that the children among whom a larger prop^lon of 
deaths occur should be slightly healthier than the 
others Prof Pearson ana Miss Elderton attribute 
this partly to accident, overlaying, bums, and other 
causes arising from carelessness, partly to want of 
home care, to food defects, and to other factors pos¬ 
sibly toxic 

Ine sixth charge is “erroneous conclusion that the 
efficiency, as measured by wage-earning capacity, of 
an alcoholic male parent is at least equm to that of a 
less alcoholic male parent,'* which the critics describe 
as the chief generalisation raised by Miss Elderton 
and Prof Pearson With regard to this, we will 
quote the letter to The Times of January 16 by the 
latter “Will it be believed that in a memoir of 
forty-six pages scarcely more than half a page is 
given up to the wage problem, and we dunnctly 
state the purpose of tmit inquiry—namely, as a rough 
test, that the alcohol users were not initially, phy¬ 
sically, or mentally, inferior to the sober “ No con¬ 
clusion such as that attributed to them was arrived 
at by them Inndentally, the charge is made of 
“Imagining and publishing statistical data where 
none exist in reality ’*, as an example of this we are 
told that Prof Pearson has Included In hli tables 
seventeen jiorters, whereas only thirteen exist in 
really “He therefore has Invented for this trade 
four unaguiary Individuals, though asserting through¬ 
out ^t ne Is quoting the Edinburgh figures-*' This 
is what Prof Pearson is accused of what he Ims 
actually done L<t to group as porters all those men In 
the class defined by the Kenstrar-Gmeral as engiqpd 
“in storage, porterage, and messagM" 

• B. H. J. S. 
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NOTES 

•jf 9 B the ra^ettng of the Brltlah Association for the 
AdvUnceioent of i$clence< which it to bo held this year nt 
l^Ottamouth on AuguH 30 and following dajs, under the 
pre^dency of Sir William Romta/, K C B , F R S , the 
Tollowlng^ pretldentt have been appointed to the vanous 
aacHdna -^Matbematlpal and Physical Science, Prof H H 
Tumar, F R S , Chemistry, Prof J Walker, F R S , 
Cleology, A Harker, F R S ; Zoology, Prof D'Arry 
W Thompaon, C . Cieography, Colonel C F Close, 
R E ■ C M G , Ecc>homlc Science and Statistics, Hon W 
Pember Reeves, Engineering, Prof J H Biles, Anthro¬ 
pology, Dr W H R, Rivers, F R S , Physiology, Prof 
J S. Macdonald, Botany, Prof F F Weiss, with W 
Bateson, F R S , as chairman of the Sub-iectlon of Agri¬ 
culture j Educational Science, Rt Rev J E C Welldon, 
Yormerfy headmaster of Harrow School 

In December, 1910, n circular, signed by Profs R 
Maldola and W J Pope, was sent to a certain nunihpr 

the Fellows of the Royal Society inviting subscriptions 
to a fund for the furchase of a portrait of Sir Wilham 
CipokfS, by Mr E A Walton, of the Ro^al Scottish 
Academy Wc learn that the necessary fund, of which 
Lord Avebury is treasurer, has now been raised, and that 
the portrait will be presented to the Royal Society at a 
meeting of the subscribers to be held at Burlington House 
on February 16 

At the annual general meeting of the Rovil Astro¬ 
nomical Society, to be held to-morrow, February 10, the 
gold medal of the society will be presented to Dr P If 
Cowell, for hJs contributions to the lunar theory and 
gravitational astronomy 

As Prof Karl Pearson is unable to lecture at the Kovnl 
Institution on March 3, the Friday evening discoursf* on 
that date will be delivered by Dr F A Dixey, his subject 
being “Scents of Butterflies “ 

The Reale Accademia del Lined has unanimously elmtid 
Ring Victor Emmanuel honorary president, in recognition 
of his work on Italian coins, the “ Corpus Nummorum 
Itallcorum “ 

To the list of names of honorary foreign members of 
t^e French Chemical Society, published in our last week's 
Issue (p 448}, should be added Profs S'vantc Arrhenius, 
of Stockholm, and G Ciamician, of Bologna In the 
«ame paragraph, for “ Cannlzaro “ read “ Cannizzaro “ 

The death Is announced from Paris, in his seventy-first 
year, of Dr Achllle Kelsch, member of the French 
Academy of Medicine, and known by his work in epidemio¬ 
logy and diseases peculiar to warm climates 

The Association of Economic Biologists will hold its 
tenth general meeting at Birmingham, in the University 
tMilldIngs, Edmund Street, under the presidency of Prof 
Oeo H Carpenter, on April 6 and 7 Non-members wish¬ 
ing to attend may obtain partii^ars from the joint 
honorary secretary, Mr Walter E Collmge, 59 Newhall 
Sitreet, Birmingham. 

Mb Huoh CiutHOLM, editor of the new edition of the 

Enoydopaadia Bntannlca “; Mr F W Dyson, F R S , 
Attronomer Royal, and Surgeon-General Sir Alfred Keogh, 
R C B , Rector of the Imperial College of Science end 
Technology, have been elected members of the Athenvum 
Ohib under the provlslont of the rule which empowers the 
nnitil election by the oonmilttee of a certain number of 
pdraotia “of distinguished eminence In science, literature, 
the arts, or for public sendees “ 
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The systematic study of the megslithic and other re* 
mains In a district is a promising held of work for 
members of local scienrific socktus We are glad, there¬ 
fore, to see that In one of the papers to be read before 
the Cotteswold Field Naturalists' Club on trbruary 14 at 
the Technical Schools, (iloucestor, Dr A M McAldowie 
will deal with “ An Astronomic'il Study of the Long 
Barrows on the Cotteswolds, with Special Keference to 
the Meridian *’ 

At a general monthly meeting of thp members of the 
Royal Institution on January 6, iht treasurer reported that 
he had received laoo/, part of the legncv to the Royal 
Institution of the late Miss Wolfe, and 62/ loi , a portion 
of the legacy of the late Mr C ^ Lb\tun The Hpcrial 
thanks of the members were returned to Dr J Y 
Buchanan for his donation of luoi to the fund for the 
promotion of experimental research at low temperatures 
The institution has recently received a gift of looof from 
Dr Hugo Muller 

The services rendered to forestry in the State of Ver¬ 
mont by Dr Lewis Ralph Jones have been recognised In 
an exceptional way by the decision that the new forest 
reserve shall be called the “ L R Jones State Forest '* 
Dr Jones wos professor of botany at the University of 
Vermont from 1889 until he resigned the post last year 
to accept the chair of plant pathologi at the University 
of Wisconsin During this period he secured the establish¬ 
ment of the State forest nursery and the creation of the 
position of State forester, besides promoting in other ways 
the movement for better forest management 

Tine Manchester Museum has recently received, through 
the generosity of Mrs Leo Grindon, the important and 
extensive privatt herbarium formed bv the late Mr Leo 
Grindon, who was well known in Manchester as an 
enthusiastic botanist and teacher, as president of the Field 
Naturalists and Arc^sological Society, and as lecturer m 
botany in the Medical School until its incorporotion with 
the Owens College The herbarium is arronged on some¬ 
what unique lines, for each plant U accompanied by 
numerous coloured and other illustrations, together with 
much valuable printed matter in the form of cuttings from 
various botanical books and periodicals The herbarium 
IS rich In specimens of garden plants, and affords valuable 
evidence of the effects of cultivation on various species 
1 he gift is greatly valued by the committee and the 
University authorWies, not only as a specially valuable 
instrument In bi nical teaching, but also as a memorial 
of a ManchesteJ citizen who was a distinguished teacher, 
and inspired much affection in the wide circle of his 
acquaintance 

Great interest attaches to an account, by Dr E 
Frouessart, In La Nature of January 14, of the reported 
discovery in the Congo of a new mammal, which appears 
to be known to the natives as the “ water-elephant “ A 
herd of five of these animals was seen by Mr Le Petit, 
one of two explorers sent by the Paris Museum of Natural 
History, on the northern shore of Lake Leopold 11 
Before the animals plunged into the lake, Mr Le Petit 
had the opportunity of seeing that they were smoHer than 
elephants—^eir height being estimated at b feet—with 
much shorter trunks, smaller ears, relatively longer neCks, 
and apparently no tusks Their footprints are also 
different from those of elephants In on interview 
accorded to a reporter of The Daily Express, recorded In 
that journal of February 6, Dr Chalmers Mitchell ex¬ 
pressed his belief In the authenticity of the discovery, and 
suggested that the apparently new animat might represent 
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a primitive typp of efephunt In this ronnetiion, it may 
be pointed out that Mr Petit's dcsrnptlon of the 

nnimal accords almost exnitly with the restoration of 
Pulvomastodon, of the l^wer Tertiarv of the havum, 
f(lvpn by Dr C \\ Andrews on p aa of the “ Guide to 
the klephanta in the Uritish Museum, Natural Historv '* 
I he members of that (ifenus are there stabd to range in 
hf ight from 4 to 0 feet 

Mr (jRORCr (iRrv, whose death at the Nairobi Hospital 
on Febru iry 3, ns the result of wounds reteixtsf from a 
lion mil lie widely lamented in geographual ind mining 
I ircles ns well as by his munv personal friends His 
«xploriitory work as n mining engineer is of scientific 
as well as rommercinl value, the discoien and locntton 
of the great mineral belts In North-weslern Rhodesia and 
the Katanga district of the Helgliin Congo being due to 
him Fleven \ears ago Mr Gre\ moppfd out n hundred 
copper mines from Knimnschi to the Knmhone, us well as 
the olluvnl goldfields of R(iwe, rich tin areas, and other 
V iluablc minerals, rontrolhsl bv the 1 nnganMk'i f'on- 
ctssions Company flis work added 10 geographiral 
knowktJge and opened up u v ist region to mining, com¬ 
mercial and pastoral enterprises 

Prop D Olufu, h RS, who eomplried his rlghtieth 
\eur on February 0, was in uitlve contributor to liotanical 
literature during his tenure of the position of keeper of 
the herbarium and library nt Kew Gardens, which he 
vacated more than twenty years ago Mis eirlust piper 
in this connection was an article on the Indian S]MTies 
of Utncularui published in the Jourmi of thi Llnnean 

Society, vol in , in 1859 Among his numtrous sub- 
secfucnt publications, the more iiii|Kirtant have been — 
Thf Atlantis H>poihesis in ils Botunicnl Esprit (1862)^ 

On the Distribution of Northern Plants (i86j). The 
Structure of the Stem in Dicotvledons, p irt i (186a), 
part 11 (1803), Notes on the lornnthacec, with c S\nopsis 
of the Genera (1803), lessons in Fli menl erv Botany 

08(14), reprinted nl fnejuent intervals, with n n<w ediium 
in 1881, f'lora of Fropicnl Africa, vol I (iht>H), \ol ii 
fiHyi) Vol 111 (1877), First Book of Indian Botany 

(1H09), The Botany of the Speke and Grant Expedition, 
part 1 (1872), part 11 (1873), part 111 (1875) I numera¬ 
tion of plants Collected bv V tt (aim ran, Lieut 

R \ in th( Region about Lake Tangan\lka (187b), 1 isl 
of Plants Collected by Mr Joseph Ihoinson on the Moun¬ 
tains of Lnstern Kquatorial Africa (iKH^), with many other 
papers of great v due on African and Arctic plant collect¬ 
ing especially Thi excellent qiinlitv of Prof Oliver's 
work IS well known, the high upproi latlon m which it is 
deservedly held may be gathered from the fact that, in 
1H84, th< Royal Society bestowed on him one of its Royal 
medals, and In 1893 he was awarded the I Innean medal— 
thi highest honour it can bestow—by the Linnean Society 

\t a sptxinl general meeting of the Geologirnl Society 
of l,ondon on January 25, the following resoluttons were 
pushfxl —(i) That the space now occupied bj the museum 
be made available for the extension of the library 
(2) 1 hnt It IS desirable that (he ftocicty's coHections of 
foRslls, minerals, and rocks, with certain exceptions to be 
subwqu^tly specified, be offered to one or more of the 
notional museumfi. provided that guarantees be obtained 
that the specimens will be properlj registered and rendered 
a^ailiblc for scientific purposes (j) That it is not 
desiwilile that the society should accept money for any 
part of (he collections, or in consideration of them 
(4) That the ixiuncil be empowered tos approach sucji 
institution, or institutions, with the view of carr\!ng ♦he 
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I above resolutfonfl Into effect, and that the council eball" 
call another special general meeting to expreu opfttovai 
, or otherwise of the arrangement proposed 

A COPY of the prize programme of the SoclM Batave 
I de Philosophic exp^nmentulc de Rotterdam for 1910 has 
reached us In it some forty-eight questions are prtk 
pounded, and answers are invited which have necessitated 
research work Ihe gold medal of the society, or its 
monetary value, as tht author of the selected thesis may 
decide, will be awarded to the reply which ii selected by 
a general met ting of members of the society Memoirs 
should reach the pniuipal secretary of the society not 
later than February 1, 1912, and should be in Dutch, 
French, (jerman, or J.nglish, and not In the author's 
handwriting Tho memoirs which are awarded prizes 
will be printed and published by the society, and twelve 
copies will be offered to each author llie quesrions lor 
solution rxnge over most bramh^s of science A few 
examples of the great divi rslt> of subjects proposed are — 
un experimental research on the cause of phosphorescence, 
jMirticulurly in lowly organised nnimal forms, an experi¬ 
mental study of ihc elettncul propi rtiA of some metallic 
alloys, and an experimental determination, carried out 
with the greatest 1 iri, of the atomic weight of at least 
one elf ment 

SjH Bovfhion Kkowooi), chairman of the Chemical 
Industries (ommittet. Board of Irade (Exhibitions 
Branch), announces in u cinular letter that in the British 
section of this ycir's 1 unn Exhibition chemical and 
physical 'Apparatus will be shown m a practical and novel 
manner (jenr rally spe iking, no means arc provided et 
exhibitions for diinonstrnting the utility of the instruments 
ixhibitixl, and jl has bexn deiided to Improve upon this 
plan by showing apparatus as it would be used in a 
laboratorv Arrangements nre being made by which, it Is 
anticiputfxi, there will be on view at Turin at least two 
wcll-cquippid chemical laboratories, with such work going 
on as will illustrulc various pro* esses There will be a 
large spice available for the display of cfumfcul products 
and apparatus not in use in the laboratoncs In the court 
devoted to ‘Kientific instruments, arrangements are in 
hand for the display of appar itus ready for work, electric 
supply, where nix-ded, being provided ITie equipment of 
a large durk-room is undf r consideration, and here it Is 
proposcnl to show apparatus, such as oscillograidis, 
spectroscopes, optica! lanterns, and photometers The 
organisation of ihese exhibits hoa been placed bv the 
Exhibitions Branch of the Board of Irade in the hands 
of Dr F Mollwo Perkin, under the direction of a joint 
subcommittee of the Chemical Industries Committee and 
the mathematical and Scientific Instruments Subcommittee 

SiNCK the report of tho British Science Guild on tho 
synchronisation of clocks was issued, the following addi¬ 
tional information, showing how the post office are 
extending their operations, has been sent to the com¬ 
mittee by the post office representative —The post office 
has had u system of bvnchronlsatlon In perfectly successful 
operation at Leeds und Birmingham post offiM for the 
past eighteen months Tn the former case, the svstein 
has been utilised for the correction of a large four-faced 
turret ckick, and, of course, in both cases the svstem 
controls clocks expowni, as at all post offices, for public 
purposes, nvor the posting boxes and in the public offices 
Ihe system has been so successful that arrangements ore 
being made for the clocks at the following post offices to 
be Bimllarlv dealt with —Aberdeen, Belfast, Bristol, 
Glasgow, Manchester, NewcastIc-on-Tvne, and Llverpocl 
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, (where electric clockv on the magnetn eystpin 

elMdy Installed, In which cose it Is. of rourK, only 
necetMf^ to synchronise the master clocks) the synchro¬ 
nising ^stem has been extended by open wires to the 
clocks at certain branch post oflices Further, at ShefTield 
an el^trlc^lock system driven by a synchronised mailer 
clock, which controls (In addition to the ordin iry public 
clocks referred to above) a large double-dial bracket clock 
Axed outside the building, has been erected A sifnilir 
S}Stefil is about to be Installed ut Taunton It is hoped 
that before very long the post office will be in u position 
to offer facilities to the public fur the synchronisation of 
tkicks at such rental rates as should remove the main 
objections which have been urged to the general adoption 
of the principle 

In connection with the subject of the synchronisation of 
imbllc clocks, it U of interest to record that a time ball 
4 feet in diameter has been provided on the summit of thi 
dome of Messrs S M Henson's building on the west sicb 
of Kingswny, and the ball is dropped at eaih hour b\ 
electric current Unlike time balls i^hiih only i\ork once 
n day, and rc<]ulre t<#be set up by hind d iilv before iht ir 
fall, this one Is wound up quite automaticully by <in cli etne 
motor shortly before each hour of daylight, and is rtli'istil 
preclsclv at every hour by ihu rin*enwiLh time signal It 
was lold down us a condition by the arihiterts that thir^ 
should be no shock or jar ocrosiomHl by tiu fall, ind this 
hab been overcome by a system of counterbalancing 
uhereby the acceleration due to gravity is neutralised just 
before the ball peaches the bottom The installation % is 
designed by Mr Hope-Jones. and carru'd out bv tht 
Synchrbnome Company, of 32-34 Clerkenwell Koid F C 

A DSPINITB step towards the reorganisation of the 11 rig 1- 
tion of Mesopotamia, so long neglected, h*is bein taken b^ 
the signing of a contract between the Turkish Government 
and the Arm of Sir John Jackson (ltd) contractors and 
engineers, Westminster, for the construe lion of a lorgi 
dam ut the head of tht Hindia canal, as reported in d iilv 
papers on January 31 J'his is a portion of the (omiirt> 
hensive scheme put forward by Sir William Willtocks, und 
has for its object the turning back of the waters of thi 
huphrates Into Its own bed instead of (lowing down thi 
Hindia canal, whereby a large area of country has berome 
waterlogged By this scheme water will ]k restored to 
the Euphrates channel, which is now dry in summer, and 
prosperity both on its bank and In the present m irshy 
tracts along the Hindia canal will be greatly increased 

Of the four quarter days of the old May year, Candle 
mas Dav, hebrunrv j. has beiome less marked than thi 
rest It would appear, howt.ver, from the following com¬ 
munication to Thf Daily Mirror that it is yet observLd in 
HoHood —“ Srheveningen (Holland), J hursdny —lo-day 
Is Woman's Dav in Holland Her slipper is in the 
ascendant Your Dutch * vrouw ' is no believer in 
suffragette dreams of equality, no clamant seeker after 
votes for her sc* Only on one diiy in the yeur 
February a, she claims abMlute autocracy hor that one 
day ahe Is lord and master (baas) On awakening, 
• mynheer * discovers his wife's slippers hanging conspicu¬ 
ously and ominously over his head Ihroughout the day 
the flaunts her brief spell of emancipation in his fan, and 
In the evening she gives a ' feast,' and tlun coquettes and 
contracbets and Uases the very life out of him \t the 
end of the evening he gets his reward Ihe slipper 
domination U at an egd hhe acclaims hfm her king, hir 
all 4 n*a][ baas, and crowns him with flowers "and ghdtv 
slips back Into her pcMition as wife und lover ” 
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The port of Hull Is shortly to have a fisheries museum, 
which will be appropriately situated in the western 
division of the city, where the population and manufactures 
are closely connected with the stcam-trawl Ashing Indus* 
try, the cost of the building will be defravod by Mr C 
Pickering \ suitable site has been granted in the new 
Pickcnng Pork, and the Hull Museums Committee hope 
for the cooperation of the owners of Ashing vessels, &c 
J he nucleus of the colk'i lion will bp the Anu collection 
of nK)delK of Ashing nietho<lh and applianLOs, nnd pre- 
si rved specimenN, recently presented to the Hull Corpora¬ 
tion by the Japanese Ciovernmont Ihese specimens arc 
all excellentiv made and are of great interpst It Is sug¬ 
gested that the museum should illustrate the growth and 
f volution of the ANhmg and shipping indu*ttrios at Hull, 
and Ashes, both from u natural history and an economic 
point of view Mr I'liktring has undertaken to help with 
ngard to models of various types of trawlers, specimens of 
representative Ash, &c Suih un Institution should be of 
gfvat educational value to Hull 

A COMMUNICATION from Sir Harrv Johnston, published 
in Natuub of IX'cuiiber 15, jqio, (o the tlTcu that three 
living okjpifS Wire then on thnr way to New \ork, is 
stated in the held of January a8 to be iniorreit In 
answer to an inquiry from th it journal, the leting director 
(Dr 11 Townsend) of the Ami rlean MiisHuni of Natural 
HiKton—to whlrh instit ition tlif specimens were nported 
U> In long—states that no live okipiin hivt been secured 
hv the museum tollertor in the Congo We submitted the 
note in Ihe Field to Sir Harry Johnston, who replies us 
follows —** I have nothing to add to my original state¬ 
ment or to tht remarks on it in the FiWd of January 28 
ixcipt to s ly that Dr Bumpus, of the Nntur il History 
MuUuni, N( w Anrk, did in a Utter of last October give 
me the information regarding the capture of living okapis, 
which I quell'd textu illy in my review in Nature I am 
sure Dr llunipus mode the statemi iil on good foundation 
My review did not appear immedulcJv It was sent in, con¬ 
st qumtly the unnouiuimtnt when publishtsl was a little 
old V\ hat IS really w inti*d bv svience is not un\ more 
mounted skms of okapis, but the whole carcase preserved 
for the careful dissection of the soft parts I his is even 
mort important than the exhibition of live ok ipis as a 
iiiriosity ” 

The Lord Mayor presided over a public niealng, hi Id 
in the Ciuildhall on February b, to consider the dfsirability 
of the systematic destruction of rats and other vermin in 
lh( interests of the. public heallh us W( 11 as in those of 
ignculturc and commerce In moving a resolution to this 
I fleet, Sir James Crichton Browne referri'd to the danger 
from plague-infected ruts, and remarked that while ihirt 
IS no cause for panic, on iinounr of the outbreak Jn 
Suffolk, there Is cause for unxirlv so long us anv rots 
carrying the plague bacilluH remain in the land The 
following resolution was also Tdopted upon the motion of 
Sir Charlefl McI area, seconded by Prof G H T 
Nuttall —** That urgent representations be midc to the 
Government as to the necessity for the immediate appoint¬ 
ment of a Royal Commission for the purpose of inquiring 
into (i) the increase of vermin and the steps to be taken 
for their destruction , (2) the question of what matures 
are or are not harmful to mm and his Industries, and 
(3) the safety and efficiency of the various viruses on the 
market and other means advocated for such destruction " 
It WHS decided to osk the council of the Roval Institute of 
Public Health to take steps to give effect to the rcsolu- 
>ons adopted by thS meeting 
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Hts Majesty's battleship Thunderer was launched on 
Wednesday, February it from the vard of Thames Iron 
Works, Ltd Ah thU ship la the lurfjcst floated for the 
British Navy up to the present, tlic builders have to be 
congratulated on the enterprise and courage which has 
enabled thorn to overcome the difficulties inherent to the 
'building of ships on the Thames When finished, the new 
■hip Will have a displacement of 23,500 tons, her length 
IS S45 feet and her breadth 88 feet 6 inches ParMms’ 
turbines, to give a speed of ai knots, ar^ being constructed 
at tho builder's works at Greenwich The launching 
weight of the vessel and cradles was about i)6no tons, and 
the ways were §0 designed as to keep the pressure under 
a tons per square foot The Inclination of the w'lvs was 
I in 16, and about 10 tons of tallow, together with oil 
and soft soap, were used for lubrication The launching 
operation passed off without hitch of any kind, and the 
vessel was Immediately towed down the river to Dagenham, 
where the firm have had constructed a new ferro-conerrte 
jLtt} for the purpose of enabling the ship to be finished 

A REPORT has just been published by Mr F Palmer, 
chief engineer to the Port of London Authority, in which 
U described a very comprehensive scheme for the improve¬ 
ment of the Port of Ixjndon In u summary of the re¬ 
port, Engineering for February 3 states that the net 
tonnage entering the Port of London has Increased in 
recent years at the rate of about three million tons every 
ten years. The maximum size of vessels using the port 
has increased from 10,000 to 14,000 tons The new scheme 
in Its entirety will cost about 14,500,000/, and provides, 
among other Improvements, for four n< w docks and re- 
arrTngements and reconstruction for those at present in 
existence The depth of water in all will be Increased, 
and from the Millwall Docks seawards there will hh a 
channel 600 feet wide, giving 30 feet at low tide and 
41 feet at high tide Just above the Albert Docks this 
will change to a channel of corresponding width, but of 
10 feet greater depth, whilt a little lower It opens out to 
1000 feet in width As oil the best docks ot pre-sent are 
fully occupied, but little additional tonnage can be 
attracted except by the provision of new or Improved facili¬ 
ties, and there seems little doubt that many of the sug¬ 
gested improvements will be earned out in the near 
future 

Ik The Times of February 3 a correspondent savs that 
another attempt to cross the Atlantic Ocean by airship will 
be made early this year The enterprise is being promoted 
by a German syndicate, and It is reported from Riel that 
the airship, named the 5 wchafd, Is practically complete, and 
will, after tnals, be shipped to St Vincent, Capa Verde 
Islands The 5 ucfiafd differs essentially from the Wallman 
airship The gas envelope Is constructed more or less on 
the lines of the Parseval dirigible, but It is of stouter 
material In length It is 195 feet, and Its greatest diameter 
IS 55 feet The cubic capacity Is 9400 cubic metres, and 
an abnormally large air bellonct Is fitted Care has been 
taken to devise a system of balancing which will keep the 
vessel as nearly as possible at a uniform height The 
motive power will be fupplied by two petrol engines of 
aoo horse-power, mounted m a boat slung beneath the 
envelope In the event of mishap to the envelope, necessi¬ 
tating Its being cut adnft, the motors can be employed to 
propel the boat The entire power plant and all the stores 
ore to be placed In this boat. A light upper deck or plat- 
^ >rm is situated above the boat of the 5 uckard, which gives 
access to envelope The promoterc claim that they will 
be able |d ^cross the Atlantic in threeways, namely, by 
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the dirigible, with the engines running and tbb trad4 £ 

helping, by balloon, In the case of the fallti^ of 
engines , or by nv)tor>boat ^ ^ 

An article by Prof G H Bryan In the 

Magasme for February deplores the loss d Hfe bf 
plane accldenU/ and suggests that the trial-«nd-error 
methods bv which the development of a8nal navlgatfoit 
has been accomplished do not provide the quickest or the 
beat means of solving the problem of stability or of pro¬ 
ducing machines by which the difficulty of flying will be 
reduced to a minimum " The difficulty of flying 
straight," he remarks, " has been overcome, net bv a 
complete investigation of the problem of stability and the 
consequent construction of stable oilroplanes, but by 
aviators learning to balance themRelve# on more or letf 
unstable machines " Work is wanted in the laboratory, 
and experiments with models In the air, to provide the 
material required for the mathematical solution of the 
problem of maintaining equilibrium in the air under various 
conditions While many valunble money prizes are Offered 
for successful flights, practically no encouragement is 
given to any mathematical or othec purely scientific In¬ 
vestigator to devote one or two years of fairly continuous 
work to the study of the stability of motion of an aSro- 
planc There arc plenty of mathematicians who are 
admirably equipped for such an investigation, but the 
pressure of their everyday duties, or the necessity of earn¬ 
ing a modi St livplihood, prevents them from undertaking 
the woik except In their spare time Prof Bryan himself, 
working with Mr Harper, finds that jn ordinary circum¬ 
stances " u machine 4 s less liable to overturn by pitching, 
but some machines are more liable to overturn sideways 
when gliding downwards than when flving horUontally " 
He considers that most machines at present In use are 
more or less unstable laterally, and that the methods bv 
which progress has been achieved have involved—to use the 
title of his article—unnecessary “ Wastage of Men, Afiro- 
plones, and Brains " 


The report of the Public Health Committee of the 
London County Council, containing the report of the 
medical officer of health of the county, Sir Shirley Mivphy, 
for the year 1909, has recently been issued It contains 
a mass of statistical matter of the utmost value, as well 
as sevtral special reports by the assistant medical officers 
on subjwls of importance m public health Of tha latter, 
Dr Hanitr's on nuisance from flics and the seasonal 
prevalence of vermin in common lodgmg-houses {s of 
particular interest A census of flies In selected localities, 
the species to which they belong, their seasonal prevalence 
and relation to Intestinal diseases, are discussed 


As article referring to the Chinese tree originally named 
CupressuM Hodginstt, by Mr S T Dunn, appeara^n The 
Gafdenet*s Chrontele (February 4) Dr A Ijfiwi ^ 
consultation with Mr H H ThAnoH, that 

from an examination of further material they Sinaia It the 
typo of a new genus, Foklenin, Intermediate betwe en 
Cupressus and Libocedrus It agrees with C(uprMnii in 
the shape of the female cones, and Is . similar to 
Libocedrus in the unequally-winged seeds oM general 
characters of the foliage Another announcement in ^ 
same Issue relates to the discovery in a Dutch noredry 
of a fertile sport of the maidenhair fern I Adidmiem 
Farfeyense, often mentioned for its sterility, \ i s. mtt- 
production of spores The new variety la sadd to be 
superior in other respecU, inasmuch as it thnves at a' 
lower temperature and bears the pmks more (erect and 
ngkL \ 



NATURE 


485 


^ ----- 

4 lflkulty of produc*ng definite proof even for 

phytiologfcal principles Is cxt^mplifled In tho 
prticki on the translocation of carbohvdrntps in plants 
hy Mr S Mangham to Snrnrc Prof^rcts 
(Ohtobur^ 1910, and January, 1911) Formerly the opinion 
WM^ gHiaralty accepted that, while albuminous substanccH 
pttM through the sJeve-tubes, the carboh) drates travel i 

(jhlefly, if not entlrelr, through the parench>mat(>UH cells 

of tha vascular bundle In 1897 Cxupelc enunciated the 
view, which Is here affirmed, that Che sieve-tubes furnish 
tha path for rapid translocation of the assimilates as a 
whole The problem is discussed both with regard to the 
structure of the conducting tissues, more espcciall> of the 
small veins in tha leaf, and the results of physiological 
experiments The weightiest arguments ore derived from 
the Interpretation of Schubert's examination of the lenf- 
vrins and the author's experiments for tracing the sugars 
in the tissues by the formation of osazones I 1 )c latter 

method la only briefly indicated, but further details of the 

prece s e and results are promised, meantime, the author is 
justified In stating that he has furnished strong evidence 
in favour of Czapek^ theory 

Ws have received the Almanac for 1911 published by the 
Survey Department of Egypt It has increased in size, 
and coQlaina a large amount both of statistical and general 
information concerning Egypt and the Nile basin Much 
Informatloa relating to such important matters as taxation, 
areas of jurisdiction, &c , which is not always readilv 
accessible to the public, Is here included 

In the report upon the rams of the Nile basin and the 
Nile flood of 1909, published by the Survev Department of 
Egypt* Mr J 1 Craig gives full details of the rainfall 
and its effect on different parts of the river system He 
points out that certain anomalous variations of the level 
of Lake Victoria in 190S hove been definitely traced to 
instability of the gauge at Jinja, and are not to be con¬ 
nected with possible crustal movements The number of 
stations has Increased, there being now 96 in Egypt and 
the Sudan, while data from lai other stations in surround- 
Ing regions are utilised In a final chapter he summarises 
recent investigations into the possibility of predicting the 
character of the flood 

In the January number of the Geographical Journal 
Prof T Park de^ibes the area affected by the Tnnwera 
eniptkm in New Zealand in 1886, its erosion since that 
date, and the development of new vegetation The sheet 
of grey ash which then covered the dissected tableland on 
the shores of Bav of Plentv has now been deeply scored 
by rain, and many points of Interest, such as the distribu¬ 
tion of the black andesitic ash, may now be seen Since 
1890 the growth of vegetation, mainly bracken, tutu, 
veronica tree fern, blue gum, and acacia, has been rapid, 
some of the gum trees being now more than 30 feet high 

To the Bulletin of the St Petersburg Academy of 
Sciences of December 1, MM Dudetzkv and Weinberg 
communicate a short paper on the mlcrostnicture of hail- 
stonea These were collected during a thunderstorm at 
Tomsk (Sibenn) on June ra, 1910, were mostly spheroidal 
in form, and generally 7 to 10 mm in size Their con- 
cMtric spbericai layers were alternately opalescent and 
flMipsrent, and divided according to the rays by a quantity 
<<4 alMnibbles, frequently oblong In ahape Many of the 
■tones consisted only of one Uver, sometimes quite trans¬ 
parent, in other egaes milky An Interesting peculiarity 
f fsteted itself m tome of the stones, fomied of several 
spherical layers, viz , the eccentricity of the milky central 
grain This occupied a lateral part of the hailstone, and 
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often formed but part of a sphere In the stones examined 
it was dlfflculc to indicate any relation between their 
crystalline and physical structure The only fact that could* 
be drawn from the visual study of the images of the thin 
plates on a screen was a certain enlargement of the 
crystalline grains with distance from the centre of the 
central layer 

According to a paper bv Dr LA Bauer in the 
January number of the ifmerican Journal oj SciencCt it is 
propos^ to take observations of the vului of the gravita¬ 
tional acceleration on board the American magnetic ship 
Carnegie during her future voyages, beginning at Cajie 
Town in April next The method to be adopted is that 
suggested by Guillaume in 1894, and used on land bv 
Mohn and at sea by Hecker It consists in the observa¬ 
tion of the height of the barometer and the boiling point 
of water with mercurv thennometors of special construc¬ 
tion, or with resistance thermometers The principal 
difficulty in obtaining accurate results is the * pumping 
of the barometer owing to the motion of tin nhip and this. 

It IS hoped, will be overcome by the construction ind 
mounting of the instrument The barometers and thermo¬ 
meters are to be compared at intervals with standard 
Instruments, and observations in port ore to be made on 
land and on water, and are to be compared with thf^ resulta 
of pendulum observationb wherever it is possible By 

these means Dr Baui r hopes to secure results free from 
the objections which cun be urged against those of Hecker 

Thb new convertible Balopticon lantern, of which a 
catalogue has been issued by the Bausch and Lomb Optical 
Co , fhavlea Inn, London, E C , is designed for the pro¬ 
jection of lantern-slides by transmitted light, opaque 
objects by reflected light, and for mScro'icopir'i! and 
vertical projection by the addition of the nicessarv ittarh- 
ments The apparatus appears to be very ingeniously 

devised, os by its aid almost any projection work mav be 
earned out efficiently that would otherwise require much 
larger and more complex arrangements It must not be 
forgotten, however, that the brilliancy of the picture to 
be obtauied with any projection apparatus depends 

pninariiy on tho power of the source of light, so that thp 

illumlnant, particularly for opaque objects, should be on 
efficient one In the present instance this point has not 
been overlooked, and as, In addition, tlie optical purls iro 
of a high order, the results to be obtained ure in e\erv 
way satisfactory Each one of the above-^nentioned 
methods of projection may be obtained olmoat instanth 
as required, so that for lecture purposes, where objects of 
u varied character are to be shown, the apparatus can be 
used with case 

The Builder for January >7 contains on Interesting 
account of a method of strengthening a bridge b\ m<^ans 
of sheathing the steel trestles with reinforced concrete 
Thp bridge operated on is that carrying the Wabash Rail¬ 
way over thi River Missouri Onginally designed for the 
moving loads prevalent at the time, the trestles were quite 
Inadequate for modern traffic requirements After pre¬ 
liminary experiments, all the columns have been conierted 
into octagonal reinforced concrete columns by appMng 
concrete embedding a spiral coil of No. 6 American gRUgt 
wire wound with a pitch of 3 inches The column bases 
consist of ft rectangular concrete block reinforced by a 
network of steel rods near the outer surfaces The struts 
bracing the four columns in each tower have been cased 
in concrete, the concrete being reinforced by eight half- 
inch rods, around which is a wrapping of wve netting 
The connections ^between columns and struts are stiffened 
bv reinforced concrete brackets The concrete used was 
mixed in the proportions of one part Portland ceratni to 
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three |wrrh of coarse sand lixts conducted at the Uni 
verjiitv of Illinuis show that the reinforced lonrrete column 
possessLs about double the slmn^jlh of the plain sitil 
Loluinn prior to reinforcement 

1 iiB Ixindon representative of the firm of F Merck, of 
Darmstadt, dtsircs us to sny that the " Index " referred 
to I iht wt*ek (p 4S3) cun bo obtained at the Tddress of 
the I-,«ndon house, i6 Jewry Street, L t , and th a the 
price of the book is 6s 6d 

liiK first number of The Irish Review^ a monlhU 
ma{*azme of Irish Uterature, art, and scienci, will be 
issued next month Iho review will be for Ireland what 
such ptriodiralB as The Quarterly Review The Edinburgh 
Revicu\ J e ilfercure de FraneCt have been for neijihbtmr- 
ing countries It will compete with no existing; pcruidical, 
and will publish in its literary pofji s nothinj; of merely 
ephimeral interest In each number will bi an luUiori- 
tntive nrtnli on a subject of scientific or economic re si arch 
jppliid to Ireland 

Messrs Fiattbrs and Garnett, I td , ta Dover Street, 
Munchesttr, have issued two new catalogues One pro- 
vidt's inti^Ti sting particulars of a series of new 1 mli rn-slides, 
and IS supplementary to the catalogue of lantorn-slides 
published by this hrm in November, 1905 Attention may 
be directcti specially to the slides illustrating plant associa¬ 
tions, b\ Mr W 13 Crump, bird photographs from recent 
negativi s , ind the reprodurtion and devi lopmi nt of Firtfis 
sylveslns The second list denis with optical lanterns and 
uccessones One novel item in the latltr is a combined 
lantern-srrcen and stand which can b« erected in two 
minutes 


OUR ASTRONOMICAL COLUMN. 

Nova Lackhtjk —In his note to (hi Aradi my of Sciences 
(Comptes rendus January 23) dtserihing th» spt rtra of 
Nova 1 accrtac setured at the Meudon Ohsi rv dory on 
January 15, M P Idrnc directs alii niion to the great 
width and the structure of the bright ludrogin lines 

Kaih of the hydrogen Inirs H/S-Hf exttnds ovir about 
40 Angstroms and in Hfl, H7, and H8 there arc strong 
maxim i at about la Angstrdms from the centre of rich 
band towards the red, the photograph is probably too 
weak to show th* m in Hs and Ilf 1 he bind at A 464 
IS as strong ns the hydrogen lines, and h is h irv liorderb, 
its width bring about 50 Angstroms, there is ilso a 
bright line at about X 437 

I he spectra secured are too narrow to show absorption 
lines definitely, but one is suspected on the nion r< frangiblt 
Bide of H7 Altogether, the spectrum appears to be of 
the no\a rather than of the long*period van ible type 

Mars and its Atmospubre —A mimbor of drawings of 
the surface features of Mars, reprodueexl and described in 
Cinulnr No ^ of Iraniivuul Observatory, arc of 

interest, inasmuch ns they represent the observations of 
two unbi isbed observers using a q inch refractor under 
favourable conditions The observations were made during 
th< latter part of iqoq by Mr Innes and Mrs II L Wood, 
Hod arc dipicteil on forty-two separate discs, Mrs Woo<l 
tlso contributes a composite map embodying the details 
•eon on her m pirate sketches 

Mr Inn(«) sow many fine and elusive shadings, but no 
"lamU,” in (he usual acceptance of the word, were seen 
by him He directs speo^iHl attention to the two conju¬ 
gate diami triL il, double canals usually shown crossing 
Hellas and states that he was never able to see more 
than Incurious curved shading On the other hand, Mrs 
Wood, in her drawing of October 2^ (No 40) and on the 
composite map, shons Poncus and Mpheus in their ctm- 
venlional forms 

'^n Rulletin No iflo of the Lick Obsenatorv Prof 
Campbell and Or Albrecht describe the results secured in 
an at ti dint ki obtnn evidence for water vspour and oxvgen 
In the Martian atmosplicre by the broadening or duplica- 
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tion of the corresponding terrestrial Un«s on 
persion spectrograms As red-sensitive (dates ^ -tlM 
readily procurable, it was expected that this appHca^rt 
of the Uopplor-Fizcau principle, which occurred to 
Campbell in 1896, might prove fruitful Sprttregprfmi 
were secured, some under excellent conditions, In January 
and February, 1910, with a specially designed gratings 
spectrograph made at the observatory, and the o^place- 
niints of the lines ran. fully measured 

The results induatc that the amount of watefiArapOur 
existing In the planet’s atmosphere on Februaiy a, 1910, 
wax certainly lens than one fifth that existing above Mount 
Hamilton, where the air uinperature was o” C , the 
relative humidity was 33 pf r cent , and the abMiute 
humidity was 1-9 grains per cubic metre, the aenith 
distance at mId-exposure was 55^ The amount of ootygen 
above unit area on Mars was apparently, also amaU as 
compared with that in the earth's atmosphere 

CoMFTART Theories —In No 4466 of the Asironomtteke' 
Nachnehttn Messrs Koe and (jraham, of the Syracuse 
Universit), suggest a new theory of comets which they 
believe to be bused on phenuniena in accordance with 
modern inathematicHl physics Hriefly, it is that the nun, 
as an intensely hciitcd bodv In which violent chemical 
action IS taking place, emits ibundan^ streams of negative 
electrons, and so acquire s a positive charge Other Hodii s, 
such as thi iQrih ind ronn is, will ail similarW under the 
nition of sonn igint iniiinitilv assoiiatcd with the ultra* 
violet ligiit ridulions which ttuv receive As the comet 
ipprofuhcB the sun the positive charge will tend to 
increase, and 1hi mutual repulsion of the ihiirged porticics 
wi'l overcoine the relitively siiiuU cometary gravity, thus 
producing streamers away from the comet and the sun 
Various nssoiiarod probh ms are discussed in the papet, 
and various distrablc lines of research arc briefly 
enunciHtod 

In No ^468 of the s ime journal Prof Eglnitis also 
discusses the phv>*H 'll constitution of comets as exemplified 
by thi phenomena ilitnding the recent passage of Hallev's 
comet After Muv 21, iqio, the toil appear^ to be much 
brighter than before, and Prof Eginitis attributes this 
to the fact that thin wi win looking at it by directh 
reflected solar light- the sulo illuminatetl bv the sun's rnvH 
was exposed to us 1 hi n fun , he argues, the material 

composing comets is but slightiv luminous, and we onlv 
see It clearly when it is acting is a reflector of the solar 
light From this it follows that the phyRical constitution 
of romfts is not piir»Iy gaseous—the comet is a mixture 
of gas with solid corpuscles 

Polarisation in the Spectrum of o Ckti —When, in 
1898, it was found that the bright Hy line In the spec¬ 
trum of Mirn was triple, it was suggested that the (flteno 
mens might be due to the Zeeman effect product by 

magnetic activitv in the star PofatflKopic observations 
were nut then pOM»ib1c, ond lln fiuntpi un of Mira in 1899 
defeated the preparations made for the maximum of that 
year 

During thi maximum of 11)09 preparations were again 
made at the T ick Obsi rvativrv, and photographs were 
secured, hut no definite general comlusion accrued As 

Dr Wright explains, in Lick Observatory Circular, No 
the whole problem is hcdgid with grave difllculties, 
chief of which ih that Introducwl bv the possibly Consider 
able changi s of direction of the magnetic field in the star 
All that can bi deduced dofinitrlv from hio observations 
IS that thev show that the multiple ihiracter of the lines 
Is not due to a magnetic field maintaining a constant 
direction throughout the source 

The Farth's Action on Sunlight and Heat —Mr 

James D Roots sends us a 'pamphlet In which ho 
enunciates a theory to answer the question " What Be¬ 
comes-of the Sunlight and Heat AbsorbiNl bv the Earth? " 
Mr Root believe* it is converted to " rndio-activity, and 
then bv stages of change to electric current,** which leaves 
the eirth nt the poles, completing a I'onlinuouH cycle sun 
to earth, earth to sun The story Is not so continuous, 
and often consists of such statemew^s as " The mafil 
currents rotate the earth,'* but it is rcassurlnjg to learn 
that Sir J J Thomson, In one passage of ms ->'* Blec- 
Irkitv and Matter,” '* almobt grasps the truth ** 
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EXPERIMENTS ON COAl^DVST 
, , SXPLOSIOSS I 

/i PRELIMINARY record of cxperimentu nude wall 
eofti duft( and other work of various kinds, carried 
out by ■ com^ttee of colliery owners on behalf of the 
Mlnlnjt Association of Great Jt^iiain, has lately U'Cii pub 
hshed to an elaborate and splendidly illustrated volume 
In tbs Introductory chapter the committee quott h the 
retfiarks of John Buddie (1II03) regarding '* the shower of 
red hot sparks of the ignited dust which were driven along 
by tbs force of the explosion," and those of haraday and 
Lyell (1884), "There is every reason to believe that miiih 
coal ^9 WM made from this dust In the very air of the 
minSf by the flame of the firedamp which raisid and swept 
1/ much of the carbon of this dust remained 

unbumt from want of air A general list is then given 
thN>se who have taken part In the Investigation since 
1875 (not 1870 as stated), ngardle^ts 
of chronological order, and reference is 
made to the opinions expressed by thf 
Royal Commission, 1891-4, and of i 
committee consisting of the members of 
the Royal CommUikm of 190&, which 
is still In existence, and an Hdvisor\ 
bosnl associated with it, to the effoit 
that experiments with Loal dust should 
be maoe on a larger scale than an\ 
hitherto undertaken The circumstant-t 
which Induced the Mining Association of 
Great Britain to undertake to find the 
necessary funds, which wer* estimaud 
at 10,00^ , are also described 
Ihe committee illustrates in cross- 
section some of (he dlfTurint gulleries in 
which previous coal-dust experiments 
were ma^i as well as those now being 
empitwed in France and Fngland, 
ana finally sums up the resultb 
of the work of its predecessors 
as follows —“ These galleries or 
tubis have In no instance been of 
suffii icfit size to allow of the 
conditions prevailing in u mine 
lieing rep^uced " “ Neither 

were thev of sufficient length to 
obtain tfie development of ex¬ 
plosive force POT of sufficient 

strength to resist the latter if 

obtained The inflammability of 
coat dust had been demonstrated 
by horuday ” 

Again, In the first paragraph 
of chapter ill the commiitci 
save — ‘ As has already been 
stated In the Introduttion, oro 
of the most 

. important objects 
J^of this inquirv 

has been to 
demonstrate u h 

conclusively o n 

possible the grexi 
danger that exUiN 
from the presence 
of coal dust on 
the roadways of j 

mine, and by ensuring the absence of gas to definitely 
csUbliih the fact that it is not essential that firedamp In 
addition to coal dust should be present for an explosion 
to be propagated " 

These nistorical references are singularly curt and in¬ 
exact Whatever may have been the actual motive that 
dictated them, they have the appearance of being an 
attempt to set aside any possible claim to having done 
i^ly useful work by those who occupied the field In the 

t *Eiciorf ofths Pint S«rt« oftho Briihh Cool DnU Experlmenu, con 
dpM bf tbs OBmbuo Appojmod by tbo MUni AwnrSflon of Grtst 

HijiWfca Ca, 1910.) Prlosiof.Mt 

» The l i MM sw int lovlow sf a 
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interval between the time when torsday showed by fut 
experiment that flame is enlarged whtn coal dust is allowed 
lu fall upon it und the present day Ihey appear to 
simulate ignorance of the fact that the dangers due to the 
presence of coal dust, both with and without the simul¬ 
taneous presence of firedamp, was conclusively proved long 
ago—the explosion at Allofts Colliery in 1880 (Proc Roy 
hoc , vol xlii 1H87) having bi.tn, itself, the culminating 
proof on a gigantn. scale of the sei'ond alternative 

Does the Uritish coHiery owiur, as personified In the 
committee, hope, by thus assuming the nirs and manners of 
hir Oracle to conceal his own lai.hes in having hitherto, 
with few exceptions (of whom the late Mr Archibald Hood 
may be taken us the most brilliant example), contributed 
nothing towards thi. solution of th( coal-dust question, but 
contented himself with clasfi1f>ing those who were bearing 
the burden and heat of the day as faddists and theorists? 

One can understand the grief and dismay of the French 
Government engineers who, by their inept criticism of the 
present writer's expenmtnts and conclusions and of his 
description of Penygrajg explosion (1880) (Proc Roy Soc , 
No a 19, 188a), and by their own abortive experiments 
with coal dust, lulled themselves and thtir fellow-country¬ 
men to sleep twenty-eight years ago, on being rudely 
awakened by tho 1 ourri^n.s explosion, with its hotocaust 
of more than 1100 men 

One can sympathise with the confusion of the United 
States Government cnginctrs at being caught lagging in 
tht roar of an important movement 

But it is difficult to understand why one's own country¬ 
men should be less generous than were the Prussian 
Government engineers who showeil Sir W Thomas Lewis 
and the present writer a most viuUnt explosion of air and 
coal dust, " without any admixture of firedamp," In their 
gallery at Neunkirchen on October 35, 1884, frankly 

avow^ that they drew their inspiration from the present 
writer's earlier work, volunteered the statement mat he 
was the inventor (zic) of the method of proving the 
explosiveness of coal dust in an experimental gallery, and 
added that his gallery of 1880-1 (for whkh the Cfovem- 
m^nt Grant Committee of the Koval Society provided the 
funds) had served os a model for their own 

Ihefic blots upon a work that in otherwise admirable 
in many respects ought to have been avoided at every 
hazard There was plenty of room for the colherv owner 
to come in with his gigantic imparBtus to demonstrate the 
dangers of coal dust to himseIG his officials, and the com¬ 
munity in general, without having to push others aside in 
the process 

Ihe demonstrations with the Altofts apparatus are so 
ov( rpoweringty convincing that, in the opinion of the 
present writi r, the (kivernment ought to make it obliga¬ 
tory on the part of everyone who holds a mine manager’s 
rertlficale to have seen them They constitute, as the 
committee itself properly observes, the most important 
function of the apparatus, before which all the other 
questions which it proposes to investigate pale into 
obfirunty 

The second chapter is devoted to u description of the 
experimental galltry, the method of pn^parlng the dust, 
and the means of raising and igniting it 

That part of the apparatus (hig i) In which the 
explosions are effected la a straight tube AB, 7 feet 
6 Inches in diameter, made up of the outer shells of 
steam boilers with their ends abutting against, and fixed 
to, each other, 600 feet long, <^n at one end, closed at 
the other, and with a branch CD, 6 feet In diameter, also 
made up of boiler shells, which extends at right angles 
from the closed end of the tube AB to an exhausting 
ventilating fan at E 

The branch CD is bent four times at right angles to 
Itself, and Is provided with two relief valves at each bend, 
one At A and another opposite the junction at C, making 
ten altogether, which open when an exphraion takes place, 
and thus prot^t the fan from Injury A segment In the 
bottom of the explosion gallory, with an arc ^ feet wide, 
filled with concrete, constitutes a level floor on which a 
line of rails of a5-lnch gauge U laid The rails rest on 
sleepers 3 feet apart, cmMded in the concrete Five rows 
of wooden shelvea, % inches wide by 1 -Inch thick, fixed on 
Iron brackets, extend along each side of the gollery ftom 



A, which II called the downcast end, to F, a distance of 
350 feet, which is shaded in the sketch 
hor seven minutei before, and also while the experi¬ 
ment IS being made, the fan draws air Into and through 
the gallery fr<»n its open end at the rate of between 50,000 
and bo,000 cubic feet per minute 
The dust employed In all the earlier experiments up to 
^he twent>-four^ was obtained from the colliery screens, 
but in all subsequent exporlmcnts (exclusive of some made 
with dusts from other tocalltles and from abroad) it has 
been produced by grinding nut-coal from the Silkstone pit 
Altofts Colliery in a disintegrator The composition 
and degree of fineness of the latter are as follows — 

Intgrcsp ift l by 


Moisture 

3 »> 

100 mesh 7 S5 
150 M 7 50 

Volatile nutter 

3368 

aoo „ 3*00 

Fixed carbon 

S ST'fe 

^40 M 9 35 

Ash 

SSI 

Finer 73 00 


100 00 

100*00 


The quantity employrd m nn experiment is i lb per 
iineur foot, or o<3o ox per cubic foot of air-spacc It i< 
ihruwn on to the shelves by hand 

It IS usually Ignited by bring a charge of 24 oz of 
3*unpt>wder, tamped with 8 

Jnihrs of dfy cloy, from a hole, _ 

a inches in diameter bv J hot u# l "" 
q inches deep, in a c'lnnon, [ * 

4ailed the igniter, placed in llie 
middle of the floor, pointing t \ 
upwards at an angle of from 3a 
to 35 dr green, facing towards the •f “'t 
mouth of the gallery and at a 
dIslame from it of anywhere 
brewer n 2O0 and ^(10 feet, as the 
case may require But when 
it IS dfsirrd to toke special pains 
to secure ignition, as, for ex¬ 
ample when visitors are present, 
a 4rrond small cannon charged 
With 4 uz of gunpowder and 
3 inches of clav-tnmping plat'cd 
U u point 90 fi»it nearer the 
open end than the igniter in sikIi 
a position that it cannot ignite 
the dust, IS fired first so as to 
raisp n »loud of dust which the 
air-rum nl then carrits inwnrds 
tow irdN the larger cannon Both 
cannons arc fired eltUricallv, 
the smaller one two seconds 
l)efore the larger 

Ihe discharge of the smallor cannon drives a cloud of 
dust 4 or 5 feet long out at the open end of the gallery, 
lint of the larger rnnnon drives out a simUar cloud 
between 30 und 40 fm long Ihen comes a rush of dust, 
•folK>wa*d immediately by flame, which shoots out to an 
average distance of isb feet, In some cases to 180 feet, 
aicompanled bv a loud report, which is said to be h<.ard 
at a distance of 3& miles Finally, the flame rises up and 
irumiflos into the iloud of coal dust which preceded its 
hiwt appearance, now floating in the nir above it, and a 
gieat volume of smoke and dust drifts slowly away 

In Fig a the open end of the gallery Is seen at the 
right-hand side, the white areas immediately In front of 
It and In the smoke-cloud represent the flame Fig 3 Is 
u nearer view of the mouth of the gallery when an 
explosion It In prognsfi 

All these phenomena, without exception, are Identical, 
except ni regards nwgnitude, with those produced with 
mlxtiffes of coal dust and pure air, *' without the presence 
of inflammable gns,*' in the Royal Society gallery in 
ift8o-[, in the Aoisalan galleir at Nnunklrchen in 1884 
^sre later), and In Hall's experiments m the Big Lady pit 
r) 1890, all of which the present writer has seen, as well 
a** the Altofts expenment. 

On the other hand, the Altofts gallery Is Itself a mere 
to)L compared to one of the galleries, 5^00 feet, or nearly 
twenty^limes as long, in Altofts Colliery, through which 
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thd explosion sped in a straight llna In 8 n 4 8# tfty^ 

committee's own experiments, described ijl 
chapter li, have shown that the pressort ipa velorky 
Increase rapidly with the length strewn with cool 4 «tii ft 
seems somewhat absurd of the oommlrtee to psppOe^ to 
make minutely correct observations of presture, 
temperature, the 8ixe> shape, and comporitiiofi^of perwfes 
of coked dust, and so on, with the idea that these -obetrra- 
tloni will be of some practical value in solving q u s it ip TT S 
relating to colliery explosions, which they mnisr In- 
deflnltriy class unw the far-renching title of ^chemical 
and physical phenomena * 

A mine-waggon weighing 4i cwt, placed on the rath 
at a distance of 6 feet inride the gaHerVi ffoocheti along 
the surface of the ground in front to a distance of sever-u 
hundred feet when the explosion takes place A sUlar 
experiment was witnessed by Sir W. Thomas Lewis and 
the preMHt writer at the Prussian gallery at NeunkfaKhen, 
referred to above. The explosion itself Is described In 
Natuw of November 6, 18^ p 13, at foUows — ‘ Nof- 
wtriijfonding ihe entire absence of ftredamp, there woe a 
true explosion of the most violent kind, and the clouds of 
afterdamp which streamed from every opening Halrkehed 
the air in the neighbourhood of the gallery Tor two or 
three minuter ^ A mlne*waggoa loaded with Iron j so as 
to wugh 154 cwt, plBi^ at the enKance to the mll^v, 
was driven up on tnclint, rising at an angle of ^ to n 


Ir' 1 

' Sy'"! 


Fig. 9 —Flame iMuiiig from Doiauast Eod 

distuncf of 23 feet The quantity'of gunpowAr used In 
the shot-hole was only 230 grams, or practically half a 
pound 

The observations (p ai) regarding the position of 
depCMits of coked coal dust on timbers hxed In the galkry 
to represent props m a mine are for several reasons, one 
of which Is the baffling effect of the ventilating currant, 
of no practical value as a means of throwing light upon 
the point of origin of nn explosion m a mine 

Chapter iv , On the Chemical Analysis of Coal Dust, 
and chapter viil, entitled “ Laboratory Investigations,” 
arc intensely Interesting and Instructive, wlnctpally on 
account of the numerous, carefully thougnt-oui d^cfs 
described in the latter for obtaining, coUe^ng, and 
analysing the volatile constituents of coil, and if pUbllrited 
as a separate pamphlet would form a vahiabte addltM 
to the library of everyone (nterested In the analytli of 
mineral fuels. The methods of estimating volatUe moceer, 
ash, and fixed carbon are matticaUy the saoM at tlM)ae 
recommended by Dr Pollaro In the Memoln of the 0 ao» 
logical Survey* 

In chapter v, tha Instruments Intended '* for lavarij- 
gating the mode of propagation of coal-dust iXpMom 
(which, stated In plainer language, meant QkO« nr 
measuring pressure, Velocity,- and temperature, and nr 
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_ iplw ti th« afterdamp) are deicnbed and 
lltMtral«d Om of two metbodi ot ascertaining velocity 
wblch appear# to be fairly aatisfactory consists in fixing 
f^Hpa OT tia-foU| 4 inches tong by ^ inch wide in a 
lioraKmtal poaidoo mride tlie gaflery at intervals of 50 feet 
from each others which on Mng melted eucccssively by 
the paeiage of the flame break electric contacts in the 
same order^ the results being recorded by an instrument 
of simitar type to that usually employed for similar 
PMrp®*®*< 

The maaometer is ingeniou*i and appears to work sati9 
faoton^l but takes no account of n^ativc pressure It 
^KMild pa supplemented by adding another much more 
daneata instrument for the latter purpose 
No ■atisfartoiy instrument for recording temperature 
instantaneously has yet been devised On thr other hand 
the oofitrivaoce adopted for collecting samplts of after 
danm suitomatlcalfy is vimpJe and efficient 
whsn there are obetactos in the form of props and 
bars '* toresumably of Umilar dimensions to the t mbers 
eifiptoyid for supporting the roof in the roadways of 


The highest pressure recorded vu 100 U) per square 
inch appears to have been in experiment 5^ whm a length 
of 150 feet next the mouth of the galled was free from 
dusti the next foltowing 375 feet strewn with dust and” 
the Igniter was fired at the innermost end of the dust 
zone that Is to say at a distance of 335 feet from the 
mouth with presumably thirtv six sets of * props ancT 
bars forming obstacles in the path of the exptoslon 
The manometers were in the sime positions as in the 
other experiments recorded above and below 

When there are no obstacles the pressures are much 
xmilUr and appear rather to decrease than to increftse- 
with d stance ^ travel as shown betow — 
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nunes) fixed at 1 distance of 9 feet apart in the gallery 
the pressure and vetocity of the exptokon are found to 
vary more or less directly with the length of gallery 
strewn with coal dust through which the flame hat to 
travel between the igniter ana the mouth In giving rise 
to greater frictional resistance these obstacles a( parent 1> 
raise the pressure and temperature of the oir advancing 
toward and rushing past them and thereby promote a 
more rapid and intense combustion of the coal dust 
Two manometers A and B fixed at distances of ^nd 
150 feoC remectively from the mouth of the gallery re 
corded the following maximum pressures p r square inch 
when Ae point of ignition was at the respective distances 
from tham shown in the foltowing table — 


NMbV 

‘btStODCt " 
froB uniwr* 

Pnwun 
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The records of velocity arc os follow*) *- 
First with bilkhtone coal (lust and w ih obstructions irt 
the form of propb and bin* in the gallery (pp i55-0}f 
it IS stated that the vctocitv betwri^n one contact breaker 
175 fut from the point of gnit >1 and 1 second contact 
breaker at manometer A (aoo feet distant from the fir tV 
was S014 feet per second in So 63 experiment and that 
between the point of ignition and a point 375 feet distant 
It was 475 feet per second in No 53 experiment 
Secondly with the bamo coal dust ind without obstruc 
tions tho vatocities between s x pomts—the first at tbq 
Igniter the second 59 feet the third 109 feet from the 
tint and so on with an incr aae of 50 feet succe^ively 
up to the sixth—were 397 3535 735, 1190 and 3336 
feet per second rebpectively 

Thirdly with South Afncan coal dust and presumably 
with prepi and bars in the gallery, the vetocitiea 
between five points—the first la feet (Lstant from tho 
^nlter the second 50 feet thr third 109 feet from the 
first and so on •with an increase of 50 feet as in llv» 
last case up to the fifth—were as given below in feet {wr 
second — 
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Considered as a whole^ these results are so discordant 
that It IS Impossible to draw anv other conclusion from 
them than that cither the Instruments ure ut f lult or that 
there is some disturbing clement at work, due, most 
probably to variableness in the ijuuntlty of dust suspended 
in the air m different sections of the gutlerv when the 
flame of an explosion is traversing it 
Owing to the very nature o 7 the experiment, it is 
obviously impossible to provide that each section shall 
always contain the same quantity of dust, mixed with the 
same degree of uniformity in the air which occupies It, 
at the Instant an explosion is passing through it It is 
equally obvious that, unless that condition can always be 
rigidly complied with, the results cannot be concordant as 
between one section and another, although the sum of the 
results ma> spom to be fairly uniform when one explosion ; 
18 compared with another Hut the snme absence of | 
uniformity must necessarily obtain In the workings of a 
mine when an explosion is passing through It, and, there¬ 
fore, if the aim of the committee is to reproduce that 
phenomenon as nearly as possible in their ortincinl gallery, 
the observed discordances show that they have already 
succeeded in doing so 

The haulage roads, along which the coni is conveyiHl 
from the working places to the shaft, contain larger 
quantities of ver) fine coul dust than any other parts of 
a mine, and e\er since the time when the coal-dust theory 
of great explosions was first propounded,‘ they have been 
recognised as the routes along which explosions, com¬ 
menced at any point in a mine, travel to every other part 
of the workings, however remote This was wi 11 
exempUfled m the plan which accompanied the description 
of Pen}graig Colliery explosion* (iSflo), previously rt^ 
forred to It has also bran recognised, of course, that 
If cool dust could be prevented from accumulating tn the 
roadways, or be rendered Innocuous by water or other 
means, the range and disastrous effects of explosions 
would be greatly limited fo prevent accumulation In the 
first place by the employment of mine-waggons with dust- 
tight bodies, ff//cd only to the bnm and provided with 
coverit iM obviously the best possible expedient that could 
be adopted, and would be InfimCelv pre^rable to the pre¬ 
sent careless system of carrying the coal In all sorts of 
leaky or over-loaded waggons, from which it dribbles or 
falls upon the ronds, and is then ground or trodden Into 
the very dust which constitutes the danger 

Under existing conditions, os regards the mode of con¬ 
struction of mlnt^waggons, the production of coal dust it 
inevitable, and although there is no legislative enactment 
in this country compelling the mine owners to do so, 
many of them already water the dust in their haulage 
roads once or twice a day in order to render it innrauous 
But in man^ other mines water cannot be used for this 
purpose, ns it causes the ground above or below the seam 
to swell or fall to pieces, and consequently the dust is 
allowed to remain dry It has been proposed to give the 
owners of the latter class of mines the alternative of 
rendering the dust innocuous by covering it from tune to 
time with Inert dust, or with a hygroscopic or other salt 
The committee have, accordlnglv, directra their attention 
to the question of using inert dust for this purpose, and 
made careful experiments, which are describeo In chapters 
vl and VII , to ascertain, first, the effect that dust of this 
nature has In arrestliw the progress of an explosion, and, 
secondly, the cost of applying it practically in Altofts 
Colliery 

The inert dust for both purposes has been prepared bv 
^Indi^ the roof-stone of one of the seams of Altofts 
Colher^ in a rolIer-mlU at a cost of as per ton 

In the five following experiments a standard length of 
»75 feet of the gallop was strewn with coal dust, the 
Igniter was fired at the Inner end of this lone, and the 
^ace at Its outer end, 150 feet In length, was treated as 
follows — ^ 

\ Trf. »1 t , p. J54 (1876). 

■ /,tc eff 
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In experiment 55 the flame passed Just beyond the outer 
end of the dustlcss xone, in 57 It penetraM 5J feet into 
the stone-dust zone, in 58 it penetrated 54 feet Into the 
stonendust zone, In 6a it passed through the dustleu and 
coal-dust zones, and shot out 100 feet beyond the latter, 
in 116 it penetrated aa feet into the stone-dust lone 

These experiments show that a zone of atone dust is 
more efficient in arresting an expkMlon than a diistless 
zone, and thus help to answer, but do not conuletely 
solve, one of the questions still being considered w the 
Royal Commission on Mines, as to whether It fa desirable 
to compel the owners of mines in which water cannot be 
employed for the purpose of laying the dust to surround 
certain lengths of thu mum roadways with In'lckwork or 
concrete, and krap these lengths continually wet. 

In chapter vii it is shown that It^^costs 1*8^ per j^ard 
In Altofts Colliery and ad per yard In New Moss Conier\, 
which Is under the same management, to *' dress" the 
roadways with stone dust The experience obtained in 
Altofts Colliery, which u practically free from coal dust, 
in consequence of the fact that many of the mine-waggons 
arc duMt-tight, the remaindi r nearly so, that none are 
filled above the level of the bnm, and that the traffic is 
Vtiry slow, is Inapplicable to the case of most other mines 
in which all. or nearly all, these conditions are exactly 
the reverse, so that no conclusion as to the probable cost 
in the latter can be drawn from it At best it seems 
rather a roundabout way of solving the question first, 
to allow coal dust to accumulate, secondly, to cover It or 
mix it with inert dust, and, finally, to have to remove the 
mixture when thi accumulation becomea ao great aa to 
commence to Impede the traffic 

The ** Miiruscoplcol Investigations*' described In 
chapter lx refer to the mirrosooplcal examination of 
grams ond nggrigotlons of coked coal dust, groins of other 
matter, and fragments of fibrous substances that have 
bran subjected to n high tempernture, and are accom¬ 
panied by twenty full-page beautifuUv coloured Illustra¬ 
tions, which remind one more of a birds'-egg book than 
of a serious treatise relating to a subject conn^rted with 
mining It is not easy to see how these Investigations 
are llkdy to affect the question one way or another, but 
possibly the committee may be able to extract tome 
information from them that docs not appear on the 
surface 

Chapter 1 of part n , written by Dr Wheeler, the 
arrompliihed chemist ind physicist attached to the testing 
station, entitled ** ITie Mode of Propagation of Coal-dust 
Explosions Introduction,** purports to " rerord the main 
facts that have been established regarding tbo nuide of 
propagation of coal-dust explosions." but d^ not deal 
with anything specially new or original ^ 

The second chapter of part 11 , and the appendix on 
** Experiments with Welsh, Scotch, and South African 
Coals ** have been already referred to so far at leemi to 
be necessar} in the present place 

The volume concludes with lists of the Illustrations and 
plates, and an index to the subjects, and is, as a whole, 
most creditable to the publishers W Galloway 


EXPLORATIONS JN NEW GUINEA 

AT the meeting of the Royal Geographical Society on 
^ January 30, Dr H A Lorentz gave an account of 
his latest ^rney In New Guinea, in the course of whtdi 
he succeeded in reaching the snow-covered peaks of tht 
main range Much Interest attaches to thoM reglont fn 
the tropics where perpetual snow u occurs, with thelf 
transitions from the luxuriant vegeUtlon of the equatorial 
zone to the scanty flora of the snow-tine, which on the 
slopes of Withelmina Peak was reached at an altitude Of 
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about 4460 motroi, sfid above this the mountain rose to 
47^ mitrei. A former extension of glaciation In this 
of the range down to the altitude of about 4000 
nitres was shown bv strUe on the rock surfaces and the 
presence of a small, tvpicai glacier lake, though no 
glaciers are existing In this part of the range now Ihe 
expeditlda encountered many difficulties in the journey 
from the coast to the mountain ranges in the interior, but, 
tau^t by the experiences of the first expedition, special 
arrangements were made to push up the North river so 
far and so rapidly as possible to avoid the doJa>H and 
aickneu Incidental to a prolonged stay m the low and 
marshy region 

Besides the geographical information obtained, much 
work was also done in zoolomr and botany A thousand 
birds' skins and ten thousana Inserts collected during the 
expedition are now being studied at Leyden, and numerous 
new spedei have been obtained, the Australian character 
of the fatma Is well marked, and especially so among the 
Ashes captured In the North rlver^ 

The botanical collection, ranf(ing from the trojncal to 
the Alpine Aora, shows a majority of plants having a 
Malayan character, but there arc so large 11 number of 
endemic forms that New Guinea and the adjacent islands 
seem to be separable as a botanical region from ihi 
Soenda Islands S^annas, consisting largely of intruding 
species from North Australia, occur, but the Alpine flori, 
on the other hand, is said to be of a northern character, 
resembling that of the mountains of Java, Suniaira, <jnd 
the Himalayas 

The Wilhelmina Peak is stated to consist of AlvtHvlina 
limestone, and generally the geological age of the forma¬ 
tions traversed was of comparativelv recent date, eruptive 
rocks were only met with near dcclvink 13 ay A verv 
interesting collection of ethnological objects wot, obtoined, 
and many observations were made concerning the Papuans 
living in the plains and those of the mountains 

The results of this expedition, together with tho^c of 
the British expedition now in New Guinea, should greitlv 
extend our knowledge of this region 


RADIO-ACTIVITY AS i KINEilC THEORY 
Olf A FOURTH STATE Ob MM PER ^ 

ERE are many points of resemblance between ilic 
movements of the molLCules of a gas and the movt- 
ments of those corpuscular radiations with which wt havt 
become acquainted m following up the discovery of raduv 
activity In both cases we find that things of extremeJv 
minute dimensions are darting to and fro with great 
velocity, and m both cases the path of any one individu il 
Is made up of straight TOrtions of various lengths, along 
which it is moving uniformly und free from cxLtrnal in¬ 
fluence, and of encounters of short duration with other 
individuals, when ^ner^ is exchanged and dina lions of 
motion are altered TTierc is even a resemblance in 
the universality of each movement The motion of iikiIp- 
cules Is a fundamental fact throughout the whole of 
our atmosphere, and, indeed, in all material bodies, the 
motion of the radiant particles emitted by radio -k live 
substances is also widely distributed, and of great import¬ 
ance. Taking Eve's PNtimate of the usual Ionisation of 
the air, we can calculate that In this room, in evirv 
Kcond, some thousnnds of a and particles enter into 
existence, complete their paths through all the atoms thi > 
meet, and sink into obscurity, some of them, viz the a 
particles, as atoms of helium These last move through 
dofAnlte and well-known distances In the air bor ex¬ 
ample, a third of those which are due to radium pro- 
dlKts move through a ran^ of just above 4 cm , an equal 
number have a range of just below 5 cm , and again an 
equal number move through 7 cm , and the speed is so 

r at that the life of each a particle as such is completed 
about a thousandth-millionth of a second They leave 
tMr marie behind them In the Ionisation of the air 
through which they have passed, and in the heat into 
which their energy nos been commuted The former effect 
la earify detected 4 y the sensitive measuripg instruments 

_ t Dbena ist dalhwvd at ths Reysl Tiw(tniloo on Frklsy, Jumsnr t7f ^7 
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which we now possess , the latter is too bmall to meosurD, 
and must be greatly increased by the aid of radium Itself 
before it can be investigated But on a large scale, whuh 
takes into account the distribution of radio-active material 
through the earth, the sea, and the air, the effects are of 
first-rate Importa ice to the physical conditions of our 
earth 

If we compare the movements a little more closely, we 
find differences as interesting as the resemblances The 
motions which the kinetic theory of gases considers are 
those of the molecules of whn h gases consist, in the case 
of radio-activity, the things which move are quite different 
Ihey are sometimes eliH-trons, which have cumi to be 
call^ 3 ruys when their speed is great, and kathode ravH 
when It is somewhat less, or they arc y or \-rays, which 
are new things to us, or if as a particles they are helium 
atoms, such as we have known before, they move with 
excessive speeds which give them quite new prnjiertles 
In general, the radiant particles move hundreds of 
thousands of times as fast us the gas molecules do, and 
It is, no doubt, on anount of this fact, as well us through 
their usuullv extreme minuteness, that their power of 
penetrating matter is so great WHii n two moh cules of 
I gas collide, th< v approach within a fairly definite dis¬ 
tance, which we call the sum of the radii of the molecuUs, 
and the approach is followed bv a recession and new con¬ 
ditions of motion Each molecule has, as it were, a 
domain into which no other molecule can jienelrqto But 
the defences which guard the domain arc of no account 
to the vigorous movements whuh we are considering now 
The radiant particles pass fres 1 > through the atoms, and 
their cncountr rs are other with one or olhi r of u number 
of circumscribed 11 nd powerful centres of force which 
exist within the atomic, domain, and net with greit power 
when, and onlv when, 'ipproached within distoncea which 
are small In comparison with the atomic radius It is on 
this account that the new theory opens out to us such 
possibilities of discovering the arrangement of the Interior 
of the atom Never before have we been able to pass 
anything ihronf^h an atom our spies have alwa)s b<»en 
turned back from the frontier Now we inn at pleasure 
cause to pihs through uny Horn an m particle, which is 
an atom of helium or a 3 particle, which is an electron, 
or a 7 or V-nv, and m*f what has happened to the particle 
whin It eni) rges igain, and from the tn atment which it 
seems to have nccivid we must try to find out what it 
met with inside 

1 he newer movement exists superimposed upon the 
other Its velocities are so great thot the gas (or liquid 
or solid) mol* rules arc, in rompanson pi rfeclly still 
There is, ns it were, a kinetic theory wilhin a kinetic 
theory, there w a grosser movement of g'ls molecules 
which has long bi < n studied, and m the sumo place and 
at the same tunc there is a far subtler and far more lively 
movement which is practically Independent of the other 
Your vice-president, Sir Willnm Crookes, was the first 
to find an> trace of it The behaviour of the kathode ra\s 
in the vacuum tubes which he had made showed him that 
he was dealing with things in no ordinary condition 
Whatever was in motion was neither gas nor solid, nor 
liquid, as ordinarily known, and he supposed it must be 
possible for mitler to exist in a fourth stntc We have 
gone far since Sir William's first experiments The X-ray 
tube and radium have widely increased our knowledge of 
phenomena parallel to those of the Crookes tube But 1 
think we may still be glad to use Sir William's definition 

There Is another very striking characteristic of the 
newer kinetic theory which differentiates it sharply from 
the older The experiences of any one of the radiant 
particles in an atom which it crosses arc quite unaffected 
DV any chemical combination of that atom with others, 
that is to say, by anv molecular associations it may have 
Naturally, tnls simplifies investigation We may, no 
doubt, ascribe this state of things to the fact that a radiant 
particle Is concprned rather with the interior of the atom 
than with the exterior, and that it is the latter which is 
of importance in chemical action 

T^t us take notice of one more Important difference 
The molecules of a gas move with velocities which vnry 
at every collisl^, vet vary about a certain mean But 
the peculiar motion of the radiant particle is only tern- 
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porary For only a very short time can any ray bo 
dewibed aa matb^r In a fourth state, at the end of it the 
extraordinary condition has terminated, the article has 
kat Its tremendoub speed or suffered some other chan^fe, 
and the ray ceases to exist Speaking technically, we are 
dealing with initial, not permanent, conditions 

Let us now come back to resemblances between the two 
kinds of motion, for there is one point of similarity which 
IS not quite so obvious as others I have mentioned, and 
Is, 1 think, of the greatest importance, In fact, it is 
largely on account of this similarity that I have ventured 
to put the two theones together for comparison 
When the first experimenters in radfo-artivity allowed 
their streams of rays to fall upon mntonuK of vorious 
kinds, they found that the irradiated surfaces were the 
sources of fresh streams of radiation The secondary ra^ 
were sometimes of the same nature and quality as the ; 
primary, sometimes not Further, they found that the 
secondaries, on striking mati rial substances, could pro¬ 
duce tertiaries, and so on Ihe examination of all the 
variations of this pr^lem^thc investigation of the con¬ 
sequences of changing the primary, of (hanging the sub¬ 
stance, and last, but not leasi, of changing the form of 
the experimental arrangemente—has been the (.ause of an 
enormous amount of work Ihere Is a large literature 
dealing with secondary radiations of all kinds whuh, I 
imagine, but fiw have read with anv completeness, and 
the subject has become, on the surface at least, rompli- 
ented and difficult Now I hrllcvo that it is possible to 
clear away the greater portion of this complexits at a 
stroke by the adoption of an idea which makes it possible 
to describe and discuss thi whole of these phenomena in 
a very simple way When an encounter takes place 
between two gas moleculeb, we suppose that the sum of 
the energies of the two is the same after the collision as 
before and further that there are just two things to 
consider—two molecules—after as well ns before I think 
that we mav carry this idea over almost bodily to the 
newf r theory A radiant particle encounters an atom 
1 he particle is a definite thing it cont lins a definge 
amount of energy, and whether it is an a, or ff, or y, or 
X-rnv, its < ncrg\ is to bi found almost entin 1\ msidt a 
very miiiulf volume I he rmounter tikts pi ui Whin 
It IS over therr are still two things an atom and a radnnt 
piniile, going awsv from it Th# sum of the enirghs 
of the two IS still the same which me ms th it wc ilenv 
a possibilitv mu( h considered nt one tmu, \\7 that in the 
encounter the atom could be made radio-ictive, ind could 
unlock 1 store of imrgv ukuallv unnvaihblr Wt suppose 
then IS no enc n»\ in be loiisldired (\upl I hi nriginnl 
eni rgv of ihi radmnl particle and w* supposi that there 
are not now two nr more r'ldianl iMirticli's in plue of the 
original one whuh ilso K n limit itmn on previous ideis 
It In a theory whuh ascribes a corpustular form to nil 
the radiations b uh particle, «, ff, 7, or Is to be 
follosved from its origin to its disappearance, and we have 
nothing to think of but the one particle threading ite way 
through the atoms Tt Joses energy as it goes, though 
little at anv one collision, and it passes out of our reckon¬ 
ing when It has lost It nil There are no secondary 
radiations other than radiant particles moving io dlrrc- 
rion^ which are different from those In which they moved 
at first Even when a kathode rnv excites an X-rnv In 
the cHidlnarv Rontgen tube, or the \-rav excites a kathode 
ray in a manner almost as well known It is hardly an 
exception to this rule The kathode rav has an encounter 
with an atom and disappears slmultancKmsJy the X-ray 
comes out of the atom, a cnrcumscribed corpuscle rarrv- 
ing on the energy of the kathode ray There is a change, 
but it extends only to the external characteristics of the 
carrier of energyThe X-rnv passes through the glass 
wall of the X-rav bulb, or at least It does so sometimes; 
Tt mav pass through other matter as well, but sooner or 
later ^t has a fatal encounter with an atom, and the 
reverse change takes place In all rases, in that of the 
undeviating a ray. or the $ rav which suffers so many 
deflections, or the 7 or X-rays, it Is n matter of tracing 
.he movements of Individual minute quantities of energy 
until they finally melt awa\ 

Let US consider one or two simple experimental results 
from this point of view In order that we may llhwtrnte 
this corpuscular theory, and at the same time mnv learn 
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somtthing of the properties of the eonmeolea agd of 
arrangements of the atoms through wUcta thsy pwt« 

We take first one qf the simpler caasa* m 
of an a particle through a gas The rswvsJy Jarffi wim 
of the particle gives it an effectiveness which the otbv 
radiations do not poMesa It moves straight tbrou^ 
every atom it mcete, and ionises most of tbem« Vsty 
rarely docs It buffer any deflection from Its oqurn VAtfl 
its velocity is nearly run down Then, IimImcI, It does 
appear to depart conbiderably from the straight pafftk. and 
It may be that it ib much knocked about ^ eoluskxtt 
before it finally comes to comparative rest In thU way 
wc may explain the distribution of the ionisation along 
Its path, which increateb slowly at first and rapktty after¬ 
wards, until the « particle has nearly finished its Jpuraey, 
it then falls off rapidly Considering that the ionisation 
increases as the particle slows down and spends mors 
time In each atom, and considering the more broken nature 
of the path near its end, the reason of these pemillaritles 
IS clear enough Apart from its comparative simpitcity, 
there are boini other very Interesting featum of the 
particle's motion It is found, for example, that the kwa 
of energy which the particle incurs in crossing an atom 
lb proporiional to the square root of the atomc weight 
very nearly, and there ib no certain explanation as yet of 
this cunuus law And again, GrvigeO has examioA the 
small btattering that dues occur, ana found that a particles- 
vriien moving quickly may be swung round completely 
even by the thinnest films of gold leaf, though the number 
IS so small that the effect would have remained undetected 
had it not bi'on for the scintillation method which he and 
Rutherford h iv( p<rf(.it(d Hi has found that about one 
particle in Hooo is returned in this way from a gold plate» 
which need consibi only of a few thicknesses of gola leaf 
in order to give the maximum effect 

Now let ub take an example from the behaviour of 
the J 9 rays Jhe ff particlp is so light that it is easily 
deflcitcxi, (ven though il moves several times as fast as 
the hi avlrr a particle Because it therefore possesses 
little rnngv its effects are much smaller, and no one has 
yet suiuetiid in hondJing a single jS particle in the same 
way is Rutherford ind ficigor have handled the Other 
irt obliged to (ontrnl ourselves with observations of 
the (.flitts ol a irowd of ff pai tides, bince the combined 
ndion (if m inv is ntnssnrv to give us an observable 
result, and n the same tmu that the fi paiticle gives 
much bss (ffut thin tiu a, it has a much more irregular 
coursr, so th it thi problem is doubly difficult are^ 

in fact, onl\ just beginning to understand it ^Thera n a 
lompinsiiion in iht fact that its very liabllilv to deflec* 
tlon makes it ill tht more interesting an object It iS 
possibli — ind this IS the particular ff-ray problem I wish 
to (onsidii now—to (xaiiiim tlu deflection of a sin^^ 
0 particle by u singW atom, the pomllel result m tite 
kinetic theory of gases has never, of courbe, been achievefTf 
Suppose that we project a sin am of 0 rays against d 
thin plate and measure the relative number sent bark, 
which we do by measuring the ionisations caused by the 
incident and returned rays respectively We do this foC 
varying thicknesses of the plate, and plot the results, as, 
for example, Madsen has done His plate was ma^ of 
gold leaves, which could be had of extreme fineness* 
Prom the relation thus obtained, It Is possible to obtain 
with confidence the amount of 0 radiation that would be 
returned by the thlnnebt plate that oouM be Imoginedi 
only One molecule thick In such case the particles tumea 
back could have had but one collision, and we havd 
achieved our purpose Madsen's figures s 1 k>w that a plate 
svelghing 4 milllf^ams to the square centimetre turned 
back a tenth of tlie 0 particles that foil upon It, and, up 
far as can be Judged, the ratio of the proportion tumea 
back to the weight of the plate would be almost doubled 
for very thin plates We could go more Into detail, and 
find tho distribution of those that are returned; we should 
then have data from which we might determine In sontf 
measure the distribution of the centres of force inside thd 
atom We cannot follow this up now, but I would 1 M 
to direct your attention to a curious indication wMdh 
obtain when we compare the results Mr goM with thoaSH 
which Madsen found for aluminium They show that the 
lighter metal turns back fewer 0 particles, and that ite 
I power of absorbing a stream of ravs is rather an ah ao h iw 
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i^^tv^ctkn ^ energy Tkerc li clearly an actual abftorp- 
dl^Ctf which U dUtInguUhra from the ecutter- 

«ffecL Inditd, the two effects are obviously of 
y B crwa kaportaoce in the two cases When a g ray 
iltHkn a gold atott it must be much more liable to 
>daflect(on utaii when it strikes the lighter atom of 
atumialuiil* On the other hand, I think It can be shown 
dearly that In ploughing through aluminium atoms there 
Is a rethtlvely quicker abaorntfon of energy Wc may 
ilhutrate this by a rough mooel Let us stand an eleuro- 
snagoet upright on the table, and let us suspend another 
magnet so but it can swing over the fixed ono and ;ust 
clear It If we draw back the swinging magnet and lot 
it go towards the fixed oim, the currents running so that 
the two repel, then as the moving magnet tries to go by 
than will be a deflection depending on the relative speed, 
the doaeness of approach, and the strength of the poles 
This VUT represent the turning aside of an electron by a 
oentr^ of force inside an atom Now let the magnet at 
the table be supported by a spiral spring so as to be still 
wrlght, but have some frecabm of motion, then, when 
the experiment Is repeated, the twinging magnet pushes 
the other more or less to one side, it Ts less deflected, but 
It has to give up some of Its energy This is exartly 
what happens In the case of the 3 particle The cenm 
of force in the golcratom behaves like the stiffer eletlro- 
magnet on the table, it deflects the electron more, but 
yobs It of less energy in doing so It will not do to sup¬ 
pose the gold atom to differ from the aluminium atom 
simply in the number of centres of force, such as electrons, 
which It contains if It la supposed that they all act in¬ 
dependently There is some other fundamental diffcrcncp, 
equivalent to a difference in the stilTntss with whith (lit 
electrons are set In their places There arc two things 
to be expressed m the behaviour of the atom towards the 
0 particle, os has been pointed out several times H \V 
Schmidt has actually calculated them from experiments 
which gave them mdlreiUy and somewhit approximately 
The method I have just outlined gives one of them directly, 
vis that which la called the scattering cooftiticnt, and I 
think the other can al'to bo found directly b\ a mt thotl 
which will serve as an Illustration of the behaviour of 
7 rays 

Wo must first, however, consider the port whuh y and 
\-rQ )4 plaj generallv In this theory Workers are b\ no 
means agreed as to the pro|Kr wav in ivhich to ngird 
them but there Is no need to «ntrr at onn on a dimu*.sjon 
as to their nature It is well known that thej have the 
most extraordinarv powers of penptrition, 'uid ^rp un¬ 
affected by electric or magnetic fields 1 hi v have oin 
property ahich alone, as I think, brings ihi m within our 
experience, that is to say, the power of exuting 3 rn\s 
from the atoms over which they pass Were it not for 
this they would still be unknown When we examine thiH 
production of 3 rays, we find that in the first place ihi ir 
need depends on the quality of the y rays which c lusr 
tnem, and not on the nature of the atoms in which they 
arise, in the second, that tho 3 ravs to a largo digree 
continue the bne of motion of the y rn>s, ax if the latter 
pushed them out of the atoms, and, lastly, that the 
number of the 3 rays depends on the intensity of ihe y 
rays It is those farts whirh suggest tho simple theory 
\ have already described The y rav ix some minute 
thing which moves along in a straight line without change 
of form or nature, which penetrates atoms with far gn ater 
vase than the a or 3 particle, which Is not cicctrlfiwi, and 
which sootier or later disappears inside an atom, handing 
on a large share of its energy to a 3 particli which tikes 
Its place The absorption of y rays is sjmplv the measure 
of their disappearance in giving rise to 3 rays, one y ray 
producing one 3 ray, and no more 

We find the same sort of scattering In the case of y 
irays as^ In that of 3 rays Of a stream of rays directed 
vgifitfr a phte which It can penetrate easily, we find that 
# few are turned oo™ietely back, a veir much larger 
fmmber are only slightly turned out of their path, and 
rest go on The scattered rays are very similar to 
the* original rays^there is no need to suppose that the 
Mrigltfal my disappears, to be rnlaced by aieecondary any 
tnom than there Is to suppose that ■ and 3 rays disappear 
4rtd ire replaced by others in similar cases, when, therc- 
fbrci ■ 7 ray enters an atom, three possibilities await it 
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The first is a negative one, it may go through the atom 
untouched, and tms mutt h^pen In the majority of oaaea, 
the second chance is that of deflection, and the third that 
of conversion mto a 3 ray, using the word conversion In 
a general sense, without going into details as to the nature 
of the process 

Now we may consider our y-ray problem Suppose a 
stream of these rays passing over a block of any sul> 
xtance, such as aluminium, or zinc, or lead When they 
are real!) penetrating rays they are equally absorbed by 
equal weignts of these materials, which means that In 
equal weights equal numbers of 3 ravs spring into exist¬ 
ence If these 3 rays were able to move through equal 
weights of the metals, we should find in each metal the 
same ** density " of 3 rays, and the important point is 
that this Is Independent of whether the rays are straight 
or crooked in their paths If ten lines of given lenji^h 
were begun in every square centimetre of a sheet of paper, 
the ink used In drawing them isouid bo independent of 
the straightness of the lines, but proportional to their 
length Now if we make n cavity In each metal the 3 
rays will cross it in their movements to and fro, and if a 
little air is Introduced into the cavity, the ionisation pro¬ 
duced in it will be a measure of the dcnsit} of the 3 rn\s, 
tnd therefore the average distance each moves In the 
metal Expenment shows that we get twice as mui h 
ionisation in a cavitv in the lead as in a similar cavity 
in the aluminium, and wc contludo that the 3 partiile 
I rally has a lunger truck in the heavier im tnl 1 hts 
experiment gives us the second constant of 3 ~rQy absorp¬ 
tion, that IS to sai, the rate at which ifs t nergy is tikrn 
awav from it the other experiment gave the chanti of 
dt flection only Wp see that the path of n 3 ruv in 

aluminium is more direct, but of lexs length thxn in It id 
in the latter metal it has really a longer path, but It does 
not get 80 far awn\ from its starling point beenuse it 
suffers HO many more dcfleriions 

J^innll), let us take u problem from the X-rays let 
us see how He ma\ lest the idi a th it \ and y nys do not 
Ionise theniseUix, but leave all the work to be done by 
the 3 ra)B which the\ profluce Suppose a pencil of 
X-r'ivs to p isq arroxx a \esscl and to produce ionisation 
therein ft is 1 onvenienc to u-i», not th# original X-rnys, 
\\hich are heti rogeneoUH but tin nvx which xre scattered 
b\ a plate of tin on which thi pnm 4r\ rnvs fall Such 
“tinra^s, * a-, we often mil them briefly, ore fairly 
hoinogi n^ou*' ind givi kathodi ra\s of lonvcnient pene- 
(ritiun In xomi expenmentu of mine the ravs crosw'd 
T liMf of oxygen 34^ cm wide having a df nsitv 0-00137 
ind the ionisation nrodiiied was 227 on nn irbitnrv xrnle 
The result mav be put m the following w i> Suppose, 
provision ally, that all thU ionisation is done indirectlv, 
the ox\gen has converted so muih X-rav energy into 
knthodi-ri\ energy, and these knthixle rais penetrating 
their one or two millimetres of oxvgen, which lx all they 
ran do, have ionised the gax Ihen we ma> say that, In 
rroising a la\er of oxvgen weighing 343x0-00137, or 
i>ao473 gr per sq i m , enough kathode rayi h ive been 
produced to cause an ionisation of 227 units, and there¬ 
fore that a layer weighing one milligram per sq cm 
would produce 48 units in the same wav We now pro¬ 
ceed to compare this production 111 oxvgen with thr similar 
effect In a met il such ns silver Stretching a silver foil 
across the chamber In the path of the rays, we find that 
under the same intensity of rn\s the ionisation is largelv 
increased, and the change 19 due lo kathode ravs which 
the X-ravs have generated In the silver Vot all these 
raxR get out of the si her but we con overcome this 
difficulty bv taking silver foils of different thickness draw¬ 
ing a curve •nnnecting the effect of the foils with their 
thirknesaei, taking the curve back to the origin, and so 
finding what would be the effect of a foil no thin that all 
the kathode rays did get out Tn mv case I found that 
a mflligram of silver pro^luced enough kathode ravs to 
give an Ionisation i^fki This is thirtv-three times ns 
much ai the oxvgen could do Now, according to our 
theory, this should be because silver absorbs tin ravs 
thirty-three times more than oxygen does, and experiment 
shov^ this to be verv nearly the ease In finding the 
absorbing powM of oxvgen, T measured first those of 
carbon and oxalie add, and then proceeded by calmlallon. 
for the absorption In a gas is difficult to determine 
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Two lntere»rin;{ pointi appeared In this experiment In 
the first place, the ratio between the two quantities of 
kathode rays, which ippear on the two sides of a silve-r 
leaf through which the * tin ra>K " pass, is nearly con¬ 
stant for different thicknesses of leaf \VIth the tliinnest 
leaf obtainable each quantity was about half Its full value 
It would have been desirable to have hud still thinner 
leaves, but it is fairly clear that the ratio would be nearly 
the same for extreme thinness I^e kothodi radiniion, 
which appears on the side of the leaf whence the X-ravs 
emerge, is i 'fo times that which appears on the other, 
and we mav take it thot this would be the rase even if 
the leaf were but one nlnm thick Thus when an X-rav 
plunges into an itoin in which its emrgy is converUd 
into that of n kathode ray, the kathode ray may emerge 
at any point, but there is a 30 per rent greater chance 
that it will more or less continue the line of motion of 
the X-ray thnrt that it will not In previoui work on the 
conversion of *y-ray into 3-rny energy, 1 have found that 
the 0 ray may practicnlly 1^ supposed to continui the 
line of nKition of the y rn>, so that there is a great differ¬ 
ence in behaviour of the two classes of rav In this respect 
It Is remarkiible that the irotti ring of tno 7 nys shows 
also a much greater diNsymmetry than Is found In the case 
of the X-ro>s It looks us If th( /3 rays that appear when 
7 or X-rays impinge on atoms are related r ither to the 
scattered than to the unsrattered prfm^iry rais Putting 
It somewhat crudely, no doubt, it might be sold ihjt 
when n 7 or \-rav is deflected in passing through an 
atom, it runs a nsk of being converted into a fi rnv in 
the process, so that $ rnvs are found distributed about 
the atom in rough proportions to the uecondarv 7 or 
X-ravs In the case of 7 rav9 this practically amounts 
to tin Ir all going straight on at first, In the case of 
X-rays the dihlnbution is more uniform 
Another interesting point arises in this way When the 
X-rays from tin arc allowed 10 pass into the Ionisation 
chamber through increasing thicknesses of silver foil, the 
kathode rays grow nt a rate which Is not represented by 
the exponential curve usually assumed The amount sis 
for some time more nearly proportional to the thickness 
of the foil A second foil adds its own effect without 
destroying much of the one on which It li laid 1 his may 
easily be ascribed to the relation of the ionisation due to 
the 0 particle to the energy It has to spend The ionisa¬ 
tion is nearly all at the end of the path, and the second 
layer does not absorb the rays made In the first because 
thev are still at the beginning of their career 
These few experiments which I have described mav 
serve to illustrate both the justice and the convenience of 
placing all these ravs, a, 3 , 7i and X, In one class We 
are tempted to consider them all as corpuscular radiations 
of some sort, and we then look upon our researches Into 
their behaviour ns attempts to understand the collisions 
of the various new corpuscles with the constituent centres 
of force In the atoms But if we ascribe corpuscular 

properties to the 7 and X-ra\s, we ore led far away from 
the original speculations as to their nature Stokes sup- 
poaed them to be spreading irther pulses, but In his theory 
the energy of the pulse spreads on ever-widening surfaces 
as the time passes, and Is utterly insufficient to provide 
the energy of the 0 rays which the 7 or X-rays excite 
Some sort of mechonism has to be devised bv which the 
energy of the 7 ray moves on without spreading, so that 
at the fateful moment it mav be nil handed over to the 
0 ray, which carries It on I had the hardihood myself 
to propose a theorv of this kind My Idea was that the 
7 or X-rav might be considered as an electron which had 
assumed a cloak of darkness In the form of sufficient 
positive electricity to neutraliae its charge Nor do I see 
anv reason for abondoning this Idea, for It Is at least a 
good working hvpothesis It means, of course, that not 
only does the energy of the 0 ray come from the 7 ray, 
but tl}p 0 mv Itself 

Many Insist that my neutral corpuscle Is too material, 
and that something more ethereal Is wanted, for it 
appears that ultra-violet light possesses many of the 
oropertles of X and 7 ra\8 It can excite electrons to 
Piotion, and sometimes the speed of the electron depends 
on the quality of the light and not on nature of the 
material from which It spnnf^i They pmoose, therefore 
a quasirCorpuscuHr theory of light, 7 and X-ra\s being 
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Included The Immedia e objection to this proposal Is' 
that It scenib to throw away at ooce all the Baarvelkua 
explanations of interference and diffraction which Ybung 
and Fresnel founded on a theory of spreading waves, and 
I do not think anyone has yet msoe good this tkfecti 
l*he light corpuscle which is proposed Is a perfectly new 
postulate It Is to move with the velocity of light, keepp 
Ing a circumscribed and Invariable formi to have ^ner^ 
and momentum, and to be capable of replacing and being 
replaced bv an electron which povsesses the same ener|9 
but moves at n slower rate, end, of course, it has to do 
all that the old light-waves did The whole dtuation Is 
most remarkable and puxrling We are working and 
waiting for nonie solution which, perhaps, will come In a 
moment unexpectedly. Meanwhile, we must jupt try to 
verify and extend our facts, and be content to ^eoe 
together parts of th^ puzkle, since we cannot, as yet. 
manage tne whole My object to-nl^t has been to show 
you how wa may conveniently bmd together a large 
number of the phenomena of radio-activity Into an easily 
grasped bundle, using a kinetic theory which has many 
points of resemblance to the older kinetic theory of gases 
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Cambridge —It It proposed to confer the degree of 
^laste^ of Arts, komirif rauta, upon Mr X J J 
Mackenzie, university lecturer in agriculture 

On Thursday next, February 16, a Grace will be offered 
to the Senate recommending that a site on the Downing 
Ground be absigned for a building for the department 01 
physiology, to the cost of the School of Agriculture At 
the same Congregation a further Grace will also be 
brought forward recommending that a space to the south 
of, and adjoining, the proposed building for the depart¬ 
ment of phvHiology, be assigned as a site for a laboratory 
of expeniiienl il psychology 

Oxford —On February 4 Prof 1 W F-dgeworth 
David. CMC, I R S I delivered a public lecture before 
the University, in which he describe the part he had 
taken in Sir Frneit Shackleton's Antarctic Expedition of 
1907-^, including the ascent of Mount Erebus and the 
reaching of the South Magnetic Pole On Februarv 7 
the honorary degree of D Sc was conferred on Pro# 
David 

The report of the committee for anthropology for the 
year iqio, just presented to Convocation, contains a record 
of continuous and healthy development of the study In 
Oxford fhe salary of the curator of the Pltt-Rlvers 
Museum has been raised from aooi to 500I per annumt 
and n readership has been founded In social anthropolof^, 
to which the secretary to the committee, Mr R R 
Marelt, Fellow of Exeter College, has been appointed A 
large number of lectures have been delivered In the course 
of the year under the general heads of physical anthro- 
pology, psychology, geographical distribution, prehistoric 
archeology, technology, social anthropology, and philo¬ 
logy, besides special iKtures for Sudan pi^atloners, and 
addresses on the art of prehistoric man in France, by M 
Emile Cartailhuc 

The consideration of the proposed amendments to the 
statute on faculties and boards of faculties has been 
resumed by Congregation 

It is announced in the Revue tetenUfique that Prof. 
Hans Meyer has presented 150,000 marks to the Uni¬ 
versity of I..elpzlg tor the inauguration of on Institute of 
experimental psychobgy , 

We have received from the honoranr secretary of the 
Association of Teachers In Technical Instltutioni a copy 
of a letter sent by the association to the principal of the 
University of Ixmdon directing attention “ to the marked 
Inequality of the requirements of the examiners for a 
* pass ’ In the respective subjects" for the Intermediate 
and final B Sc. external examinations Tabulated stadia 
tics, drawn up by the association fiwn the UnIversMy 
Calendar, show that in iqoq the follawlng percentagea 
candidotei, entering for the various tubjeds of sekmw in 
the intermediate external examination, failed —chemUti^ 

: 46.9, i^ysict, 30*7, pure mathematics, 1531 appUed 


NATURE 


495 


144 > botiugr^ 4^, toolog> 28 8 and 
the rnirinMimTiji numbers in the B Sc 
5i *99 . 58 5 physics 


inriwffnatwSi mathematics 43 1 

' 143, niAMOlogy, 143 Fhe pnn 

MU« to boifi thlstt WM other points foi considera 
bfe the SeWe end Gomeil for Pxternil Students 
10 the opinion of the dstodetloni a wnous injustice 
it tmny done to Itudents teechsrs 

Wv ieam from Soetice that the beauests from the 
J(«riiiedr estate for educetionnl end public purposes are 

lerfler then bod been anbcipeted Columbia Uni 
vcunltjr receives 473,000!, New Yoric University igo 400I 
end Robert G^l^, Contteetinopie, 360 oool thr 
beq u es t s to the New York PubUc Library and the KCetro 
poRtan Museum of Art are al>out 5^000! Barnard 
CbQege and Teachers College* CohunUa university e^ch 
regirive ao,oool , as tfo Haimltoo College, Elmiri Collej^n 
Awerot College, Williams College, Bowdom College Ynl#- 
Uidversity Tusl^ee Institute, and the Hampton In<ititut 
Lafayette College, OberHn College Wellesley Coltcg 
Berea College, and Anatoha (Tttfkey) cadi receive 10 000/ 
Science also states that Mr Carnegie’s latest gift < f 
760,000/ to the Technicil Institute in Pittsburgh s to br 
used approximately as follows —460,000/ for increase of 
present endowment ^75,000/ for new buildings cool 
for additional equipment, and 6000/ on grounds Jb 
residue of the estate of the lata Dr Seesel, valued foi mall 
at “not more than 50000 dollars,'' is divided betwe 
Yale and the University of Leipdg V^iih ilio inconi 
there Is to be founded at each institution the Iherps 
Seesel Fupd *' m memory of his mother to be us 1 f^r 
researches in biology 

Tui first volume of the report for the >car ended Juno 
30, 19x0, of the U S Commieeionef of Mutation has been 
reoeim from the Bureau of EAication at Washington 
At usual, the pubheatkm of purely statistical information 
is postpMed for the later vohime The commissionei 
Dr Elmer Brown, in his introduction to the volume abl> 
summanses the tendenaes and advances in the vanoib 
grades of educatiofi which may be regarded as the out 
standing features of the edueatkmal work of the ye 1 
under review The part of the introduction dealing with 
higher education 11 ol special unportance Dr Brown 
pdatB out that by its higher education the plate of th 
United Sutes in the world's civilisation and its prestige 
before the more enlightened nations are largely deter 
mined It Is,” he says, addressing his countiymen a 
patriotcc duty of the highest order that our colleges and 
unlversrties in all of the States, should get away from 
the more injunoua forms of competition and enter into 
more effective cooperation ” He enumerates many w ak 
nesses requiring correction He urges that an agreement 
among the colleges with respect to admission requ rt 
mente, which should do away wHh minor differences thii 
harass the preparatory schoola, would nd the educational 
situation of sosm of its moat serious embarrasbments 
There is, he oontinuet, a great deal of posbible division 
of labour, puticulariy as rteiudt instruction and research 
which II not yet realised Much has yet to be done i 
the way of a general sur vay of the present provision in 
American institubODs of higher education for 1 Winced 
Instruction with the view determining where enlarge 
loeiit Is needed. The exoesHve variations in the worth of 
American academic and prafenlonal degrefs is still, says 
Dr Brown, a cause of reproach abroad and involves much 
iojuitice axDoog Americans at home 

A NATIONu. oonfeteoce wHl be opened at the Ou Idhall 
on February afi, at 330 prm by the Loid Mayor with 
the ol^ ol saciiniig a nattoma system of industrial train 
Iqg The oenforen c e has bsea organised by a special com 
mlMe s of the etected repnaantativei of the chief euocia 
tfom of empleym and worisars and educational authon 
ties* The intention is te urge upon the Govirnment to 
•■ppiamwit our p rel en t systeso. of elementary edutation bv 
piolidl&g by legiiilation a ce mp leta systom of industrial 
prbfsmfanel, end oommerdel training Several r «>lutKm<i 
wlQ be subMttei erthe oonforence among which may be 
meoCloaed the foBowlfig That this conf renre views 
srttb grqve ooneam the large number of rhildirn annually 
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leaving sthool without piaUical training for dehnite voc i- 
ttoni, and resolves that a national by^tem of industrial, 
professional and commercial training bhould be estab- 
lished, to whu-h tho children shall pass is 1 matter of 
course (unless the parents are prepared to undertake their 
future training) tnu without interval fni a definite period 
to be thorou^ly tiained for entry 10 the particular call 
mg for which they aie b(,bt fill I such training to be 
under fully qualified instiuctors lhai the Ciovemment be 
urged to provide b} legislation buth 1 compute system of 
training free to all scholars and th fxpenses thereof 
defray^ from tho National Lxchequer The National 
Industrial Education League which it is proposed to 
establish at tho meeting will be composed of 2500 
organised bodies of workpeople en(,aged in trade union 
cooperative, and educational work and so fai as con 
be at present ascertained they represent more than thre 
mitlionq of worker? comprising 365 trides and professions 
in 421 cities and towns Intending supporters of thf 
league can obtain further information on application to 
th honorary secretaries Craig s Court House Charing 
( ro**? I ondon S W 

Ai the meeting of the Ku\al Society of ArU on 
lebiuary i presided over by Loid Cromer, Mr F J 
Hartog read a paper on eiwauiinations in their bearing on 
national efficiency lie raised the important question os 
lu whetlier it was not posbible to test general abihty, 
and to Siparatc the ablcbt candidates by methods involving 
less strain both on the successful and thL unsuccessful 
candidates f >^ould it be possible without reintroducing 
the evils of jobbery to folluih the lines laid down by Lord 
t rotuer in the I ptm 1 Civil Scrvie and by i ord Si Iborn 
in choosing eanaidates for the Vavy/ He su^ested th 
appointment of a Royal Commisbion to deal with the 
whole question with a suitable referciue such ab li 
nvestigite and report upon the methods and efbeieiu> 
for thrir purpos of examinations carried on by Govern 
ment departments and other public bodies in the United 
Kingdom to inquire into the influences of examinations 
the pievious fdueatJon of i ^ndidates and to suggesi 
such changes as may seem desirable Xhe eomimssion 
ho said should be a small one presided over by 1 states 
man with experience of affa rs and there sh >uld be no 
ati inpt to uehi vo the impossible by including in il 
repres ntatives of all parties eoncerm^ Lord Cromer 
oj>en d the discussion wh ch followed lie compared the 
merits of compel tion and selection for sc uriiig the best 
eindidatcs for any officf Ihe pnnnplo of selection h 
maintained if only it can be properly earned out possess 
m riti superior to those of r jmpetition T h former m * 
cr ought to result in the creation of leaders of nen Jh 
lifter lends rithei to prodme -i dull level of in diocnty 
(’If late ycais tliere has been ! id ncy n I ibly m th 
n litary navO ind diplomatic servic s to adopt th pi in 
ipit of selection in dealing with all the litir stOf,es of 
the cdieers of publ c servants mor thoroughly that 
f>rmrrly Ihis movement far from being arr sted should 
be pushed still further Ihe tis of first ippo ntment 
presents natuially greater difficulties Some few years 
ago It became nee bsory to ei nte a bud m se Civil Serv ct 
in tile first nstance th nppo ntm nts w r pr leti alh 
made by Lord Cromer He found it h said a difficult 
task but wliitcvcr suicess his ut< 1 led the ndministra 
tion of bgypt dunng th last tliirtv \ ais his h n mainh 
due to tho care which was taken n seleelmt and pro 
moting officials 
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Royal Society, l*ebruary t --Sir Archibald Geikir, K C B , 
president, in the chair —Colonel Sir D Bryoo, b R S 
Captains A h. Hsunyrton and^H R Bytommn, and 
Dr R Van Bomyryn I \perimentb to investigate the 
infcctivity of Glotttna palpahs fed on sleeping sicknebs 
patients under treatment —Colonel Sir D Bruoy, P R S 
and Captains A E Hymyrtyn, H R BotymM, and 
F P Mwokly Expenmenta to ascertain if Trypanoioma 
gimbt^s€ duriciA its development wilhin Glocwta palpaitt 
18 infective —Captain R MeOyrrlayn Furthei ezpen 
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mental researches on the 1 ttology of endemic ^tre — 
11 llamsbaw Thomas Ihc leaves of Calamites (Calamo- 
cladus section) Most of the material investigated orij^- 
ally came from the Halifax Hard Bed of the Lower Coal 
Measures Most leaves were very small, being only 
i-a mm long and 08^1 mm broad They oie falcate in 
shape, and were borne on blender twigs in alternating 
whoiib of foui I he structure of these slender twigs 
differs somewhat from that of the young Calaniiteon btcnib 
aJjcady described by Williamson and others, but it may 
be compared m some features with the structuri of the 
young stems of some modern Equisetums The titoucs of 
the small leaves show a concentric arrangement In the 
centre there is a vascular bundle consisting of four or five 
small tracheldes, surrounded by thln-wolled < longated 
cells ilie bundle is surrounded by a zone of cells with 
dense black \ ontentb, termed by Hick the mclasmatic 
ri«nie, and is probably comparable with the bundle-shr ath 
of the leaves of modern plants The celU of the pnhbade- 
hke assimilating tissue abut on to this, they have large 
spaces between them Ihe epidennib is thinner on the 
concave bide of thr leaf, and the stomata are situated on 
this face only ihe lallff ire chara<.ff nsed bj trans¬ 
versely striated guard cells, similar to thoM seen in many 
Species of modirn Equistlunis fheso leafy twigs beem 
to be identical witli the Impiession sprnes Calamodadu^ 
chararfortntt {Sternb ), their structure v 1 ms to indu ito 
that lhc> grew in a pendulous manner Sperimpnb have 
been oblaiivd showing v (nations in structure fiom tin 
normal l\pf Foui othei types of leaf hav( bc^n dis¬ 
covered differing in size iml in ariangement of tibsues 
In all of these there is a very conspicuous stiand of 
sclcunrlwmatous fibies tunning up the Bda\ial side of th( 
leaf, md forming a largr part of its apex Ihese Rbus 
bcccKiic more conspicuous in the longei leaves In soini 
types the thin-wnlled (phkun) tissue of the bundle ib 
much reduerd, or even absent The melasnmlic tibsue 
also vari*b lOiisideiabU in amount Some of these longei 
leaves were prohabh identic il with C grandts (Surnb), 
others with C * qui^etiforniis (Schloth ) Ihej are clmrac- 
tms^d by a more compact stiucture, with smaller afid 
fewer inUrcellular spaceb The structure of the smallei 
Itavcb probably indirates that they grew in a niuibi situa¬ 
tion, or where the atmosphere was humid The 1 irgei 
kaveb are more xi nmiorphic In character TTie rt suits 
obtained fjom this work indicate that the Calamites were 
truly mtcrophyllous —Di J O Wakeltn ■arratt Com¬ 
plement deviation m mouse carcinoma Iho object of the 
pnsent investigation is to ascertain if in moube carcinoma 
antibodies are produced in respect of the tumour The 
method followed i" an application of the complement 
devi ition test, nil i \tract of mouse tumour being employisd 
as antigen The expeiiments made fall into two groupb 
fii one the seium of the rabbit 01 of man was employed 
IS the source of complement, in the other the serum of 
the mouse served as the source of complement In l>olh 
cases the same n suit was obtained, nam« ly, that the com¬ 
plement deviating |K>wer of the serum of mic< with 
tumoufb wjb soitir tirm s gnotir than that of luimi il mouse 
serum, but not unfrequently thr serum of a mouse with n 
tumour was found to be identical in respect of its com¬ 
plement deviating powei with that of a normal moubc 
Unnean Society, January 19 —Dr D H Scott, F R,S , 
pretident, In the chair—C H Wiisht Flora of the 
Falkland Islands An endeavour has been matte to define 
the distribution of plants in the islands and to show what 
changes have taken place m the flora since the publica¬ 
tion of the " Morn Antarctica ” in 1847 Ihc plants are 
chiefly of dwiif habil, often with aromatir leiies, and 
oonroicuous, often scented, flowers, which are prodmed 
chiefly between November and January lh» earliest to 
appear It Draha funii ulaia. Hook f, in September The 
extermination <kl the fox (Canu anfarefirux) has 1 endeared 
possible the keeping of sheep, with the result that plants 
previously common have now become rare, amongst the** 
are the tussne giast (Poa flahellaia, Hook f ), cinnamon 
grass {Hiefochlor redolent, R Br ), and blue graiw (Agro- 
l*yron rehens, Beouv) Pumula fartnosa, var tnageU 
tertwa, Hook f, while still abundant, is much dwarfed 
m those islets where sheep have been Introduced Ferowca 
elUplua, Forst f, attains a height of 7 feet, and is ih# 
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tallest plant on the Ulonds, the next beltig Chili^itUlwm> 
ameUotdeum. Cass (the PAfiblma pCutt)- AfOfMv 
caespitosa, Cav (the bsd«am-b(^, fonng hnro tnoM 
to 10 feet long and 4 feet hu^ which r^dW dway on 
being wounded Fhe flora ihowc * grfK with 

that of Magellan and Chile--C Tbs geo* 

logical and geographical poa ltlon of Xw Dw^oniiX*-* 
Mr Hugh Scott ■umioarlaM the faUawing ftva roporta*** 
R E Turnor FoMorlal HymeoepOerL The nthor 
enumerate* twenty-five spedea, id which thirteen aTb ironi 
the Seychelles, eleven from AMebra and the ad)aoent 
islands, white one (a common Eastern form) waa only 
found in the Chagos —Prof J J fCtO#er Two fagdftei 
of Diptera, the Cecidomyiidse <gan-filo^) and the Qriro* 
nomidm No necies of wther family has prevlottdy been 
lecorded from the Seycheltet, and th^ hdve been but little 
collected in the tropic* a* a whole* Hmwe It U not ^ery 
surprising that the twenty-four apeclei of C e dd on i y ndm 
and the forty-eight specte* of CUtonomidm daecribed in 
these papers are oil new The CeddomyUdm all belong to 
genera which are not usually gall-fonnera, the Cmro- 
nomidfc, with one exception, all belong to EuroMOn 
gem ra, and forint of larger tlse are absent These 
familus cannot at present throw much light on the affini¬ 
ties of the Seychelles fauna as a wbote* owing to their 
not having been much studied in otlytr lands In the same 
region, but it is of great Importance that one should 
begin to gun some knowtedge of their irpresentatives In 
sui h plates is the Seychelles —Dr K Kdrtdu R«)0rt 
on 'i family of Diptera, the Stratlomylidse This deals 
with nine specie*, of which two are new to science, two 
new g( nera arc also described, one being established to 
nn already known ipecics Of the seven species 
of Stratiomyiidrv from the ^ycheUes and Aldabra which 
nic not now, one js nl&o known from Madagascar, and 
the other six from various Fastern localities, iucb as 
Cocos-Kot ling ind various Islands of the Eastern Archi- 
pi lago so fai as the Philippines —E Muirvliik Micro- 
icpidoptera of the groups Tortrlclna and Tineina The 
luthor statf'I th it In these groups the Seychelles and 
Aldabra faunas must be roiisidered separately From the 
Sevchnlles he lecogntses iii specie*, of whidn twenty-one 
are almost lertninly imported, white the remaining mnety 
arc probably endemic These ninety consist in part of an 
** annont but highly specialised fauna," analogous to the 
somewhat similar, but more primitive, fauna found In 
Mauritius snd Reunion, and in pert of forms which may 
have been derived sporadically from various parts of the 
Indian region Among the material from Aldabra, Mr 
Meyrick rreognises nine species, all new, but belonghig 
to widely distributed genera 

Mineralogical Society, Tannory 04.—Prof W J. LewL* 
F R S , president, jn the chair — F H luSler KeoSn. 
The kaolinite In the Glamorganshire Coal MeaanreS 
originated in the decomposition of felspar by carbonated 
underground water The secondaiy mica mid quarti of 
the Carboniferous grits and grdsens are due primaiify to 
the formation of potassium carbonate and ahimboAa- 
siliiic acid (Morozewic/), the add breaking up Into sUka 
and alumdisilicic acid (i e kaolin less water of crysUifllsa- 
tion), and the latter combining with the carbooate to jrteki 
muscovite and free carbonic add Kaolinite is destroyed 
concurrently with the growth of schorl in kaolin rod|^ and 
cannot, therefore, be n product of boratloo —Dr G T 
Prior and Dr G F H tailtii Sdiwartcemberglte. 
Analyses recently made by the former show that this 
mineral is a comp’ex lodate and oxychlorida of lead, 
P^IO,), 'i[PbCI, aPbO] —^ Nutohlnoon An Improved 
form of total reflectometer The Instrument Is a ||Dnio- 
meter of the suspended type with a large base pl^i to 
which a telescope and rollhnator, a microocope Usectlng 
the angle between them, and other apparatus con w 
clamped, and it intended for the meesureoient of mlmttB 
crystals, and for the determmatkm of the optic axial aa» 
of biaxial crystals, and of the refractive Indioes by Kohl- 
rausch’s method — T Crook A case of eteoMICBtlc 
separation The apparatus consists of two copper plates, 
one of which is coated on one side with a layer of fnttto*' 
Good conducting minerals ase a ttr act rf to the AeUask 
covered surface of the upper plate when It la efaaiged ^ 
means of nn electrophorus. 
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tp idtm ito of MtJuaff aod Motallurfy, JaDuary as — 
lUv ^tykiri prendtot. In the chair — \dfourwd 

H C l«vl0pii I9otet on Chilian mills in 
tUa popar autbor oroides a useful and 
tnotiM on tK« ilow-runnlng Chilian or Ld^e 
nmitr ” mlU^ iirvariabJy used in Rusna for crushing gold 
oraa aa a preliminary to amalgamatloOf kc After a brief 
hvMoilI funpmary the paper giva deocnptions uf the 
iWnwillli typa of Chilian auU now in use, and of th 
mllRrig nmods adopted In Russia, which aie followed 
bv AOM on an improwed tyM of Chilian mill and nulling 
dtet reeantly introduced Ihe deacnptions are smtibly 
Tllwnfted, and there are ample statistics relating to mills 
aiH dtkeir efflcisncy The author is of opinion th'it if th 
SAlde aasount of thought and attention wore de\oted to 
ehM type of null as has been given to the heavy stamp 
pip# tube mill combination in South Africa, it would pro\f* 


pip# tube mill combination in South Africa, it would pro\f* 
a sanous rival and ^ve a product neaixr to the ideil 
aimad at on that gddfltold —N A Laggl" ^otc s on 


phwer mining with special reference to hydrauliL sluicmf^ 
The autbor here gives the results of a wide ezpenenc i 

S taoer mining conducted on the hydraulic sluicing &yt»i m 
1 Che form of a ooUection of practical hints with re^ rl 

to the whole of the process involved from thi. mit al 

determination of the value of the gravel to h mined 

down to the most mitable locatxm of tlie dump As 
might be anticipated the chief points dwelt upon rtl ito 
to the anrangemtnt of an eiBcient supply of water to f 1 
the ^ glints" and ' deflectors *’ at the face of the min 
as tius constitutes the crux of the problem next in import 
ance to which comes the construction of the flume m 
which th« gravel is washed and relieved 4 f its gold 
contents 

EDiNavaoH 

■nral Boeiatv Decemter 19, i9io-«-Prof Bower vice 
praaidant, in the chair —Prof A C t ow a rd The 
Juraadc flora of Sutherland This contained a (.poor'll 

account of the fossil plants ooUected*hy Hugh Millet Dr 
Marcus Gunn and Mr Archer from the KimeiilKi n 
strata on the coast of Sutherland Dr Gunn s rollecti m 
has been recently acquired by the British Miseuin 
Thanks were expressed to Mr H B Woodwxrd f r lot s 
on the geology of the Sutherland plant beds The flor < f 
Sutherland with a few types collected by Hugh Miller it 
Fathie (Cromarty) may be regarded as representing the 
Juraiiic flora of Scotland as a whole the speiim ns le 
corded from western localities being ver> few md frig 
mentary The Soottish Jurassic flora indudes srv nl 
wtdafv distributed specie prevKHisly dewnbed fi<m the 
Inferior Oolite series of Yorkshire and el^wh r tog th r 
whh some Weolden types From a botanic d point of 
view the Kimendgian flora of Sutherland is nt rextinf;. 
chiefly on account of the additional evidence it aflords of 
tfaa general uniformity of the Jurassic vegetation of the 
SMrlo, and aa demonstrating the occurrence in north w <it 
Europe in the Jurassic era of such genera as H lusmanma 
Laoooptaris Araucantes, Ac , which are now reprov'nted 
by species in the southern tropics or in ncuih tempernt 
latthtdes —Dr A A I nwaow Phsse of the nucleus 
known as synspsis The argument was that s>naps)s was 
due, not to contraction as generallv supposed hut t ^ 
growth -^rof R J A B arr # The sectional in 1 >inv c f 
the head of the Australian abwigme 
Januarv 9 —Prof Hudson Beare vice pn mdent 1 th 
chair—^lan W C M a jMlaa \ method for d 1 rminmg 
the molecular weights of dissolved substances b\ m isurp 
ment of lowenng of vapour preMurr 1 hr app 11 Uus vi is 
■0 arranged that the temperature of the liquid with th 
disaohred substanoe in it waa sustained at the temp r uur 
of the vapour coming from the boiling pure liqu d wfiil 
at the same time part of the surface of thn impure liquid 
was subjected to the pressure of this vopour wh 1c th 
rest of the surface was subjected to the pnessun of its 
own vapour, which was somewhat less because of ih 
dtaaolvea subtCance The difference of pressurt was 
balanfied by the difference of height of the two surfaces 
of the liquid The method wis found to be eaiy of 
nwiipuhiboa and to lead to satisfactory me isurem nis 
Qaorge QraanR The fnedui operandt of the prism 
Tna aeboa of a pnsm on a Rht " pulse incident upon 
It 'Bas Oluatrated by means or the analog between the 
pttlie pwiWam and the hydro^amical pr^lem presented 
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by a point disturbance, moung uniformly over a liquid 
surface taking the ship wave pattern to represent the 
general form of wave disturbance within a prism immedi¬ 
ately after the incidence of a light pulse the autbor 
applied the theory of group velocity to arrive at the general 
features of the wave system after emergence from the 
prism deriving the usual formula for the resolving power 
—Dr John BroMinlM The relation of the mono- 
molecular reaction of life processes to immunity Dm 
simple law of exponential dec ly was found to govern 
many of these processes An interesting example was the 
mortality due to scarlet fever at different ages, the 
statisticb for two lirge towns showed that this mortality 
amongst children diminish d exponentially with increase 
of age 

Farm 

Academy of Bciencea, January 30 —M Armand Gautier 
in the chair — H Doelandree Researches on the move 
ments of the solai itmosphenc layers by the displacement 
of thp lines of th bpcitrum f aik of symmetry and 
pcculmntieb of th phenomenon Ihe author gives a 

bhort histuiical 5ur\ y of the wh le of th work done in 
this field and proceeds to discuss in detail the observations 
mad at the Obs ivator) of Meudon from 189s onw irds 
Special attention is given to the displacementb of the 
I ne ind the vicwb which have been put forward to ezpl-iin 
the observed facts — G Lippmann The action of 
external forces on the prex2>ure 0/ saturated vapours and 
the ga^es dissolved in a liquid The lowering of the 

V ipour pressure of a liquid in a capillary tube was I rst 
demonstrated by Kelvin The explanation put forward bv 
Kelvin involves the ronstancy of the vapour pressur 
throughout the whole column of the liquid th van iTion 
being assumed to be produced in a discontinuous m inn 
in the meniscus 1 he author proposes another explan \ 
tion according to which for equ librium th tension of 
a dissolv d gas vanes with th 1 vel according to the s line 
law IS th/ pressure of the gas in the interior of th 
liquid S iturated vapour n be r (^arded as a pnrticul r 
ast of this theorem M Onuy Iho existencf of \ 

p nbdc cleinrnt in thr magneto kathodic radiation It is 
known that in a hi^h vacuum the magneto-kathode bundle 
/mitted b> 1 wire serving, as a kithodr fotms a luminous 
sheet srparated from the kathod by a dark spaer 

I nder errtain conditions dirk and light fnngcs appeir 

II this turn nous p< rtion It has been found thit the 
maximum intensit> oiiesponds to rays the lengths of 
which ir xact niultiplrs of a certain length a which 
lb inverscl> propoitional to the value of the magn tic 
field D I h ^orofT Sets of measurable functions 

R Bourswela \ cause of an instrumental error in the 
n isurrment < I a base line In the determination of a 
bis line At Hilda invar wires standardised at the Inter 
national Bureau were used Certain discrepancies 
appeared in the rexults outside the ordinary experiment il 
error ind these were Anally traced to the inclinations of 
th rule from the honzont^ Ihe error was fhmir itid 
when th measui ments were made in opposite directions 
over the same hn and the mean taken—lorre'* 
Quwvado A mechanical co istruction f h- the linkage 
expressed by the formula d/9 da-tan v—\uguile RIvhl 
The probable ionising icl on of th maj, eli fi Id Soin 
xpenments an described in which th I hirgc potent il^ 
betwe n metallic electrodes in m c\h lustpd tube wire 
m/asured in magnetic fields of vary 1,^ strength Th 
hypoth SIS that the magnetic field can ] roducc ion** offi rs 
a possible explanation tf the observed facts C Limb 
Compounding alternator*, by means of electrolytic vnUi*. 
— E Urbsiln, Cl Boal, and A Foisw A nrw tyf) of 
arc lamp having a mercury kathexie and giving wl ite 
light An arc is struck m a quiitz tube between an mod 
ot tungsten and a kathode of men ury The light i*t pi k 
ticoUy white spectroscopic examination showing a con 
tinuouB spectrum with the mercury lines ^upirposed Ih 
yield IS high watt per candle) and th/ arc works 

with a potential difference of volts the voltage can be 
increased by the presence of an inert gas in the tube — 

I J Booolll Reaction velocitiea in heterogeneous systems 
—Louis Haolcopill The density cocffirient of expioMon 
and chonM of voKime on fusion of the alkaline metals 
I The metw (cssiflm rubidium potasbium and sodiumY 
ware distilled in a h gh vacuum immediatelv befoie 1 h 



experiment and directly into the experimental tube 
The expansion of the liquid metal was measured directly 
without the Intervention of any other liquid , for tne 
expansion of the solid, pentane was employed aa the 
indicating fluid It was found, Incidentally, that benzene 
and toluene are rapidly attack^ by liquid caesium with¬ 
out any evolution of giis the nature of the compound 
iormed is being investigated —Daniel Bortholot and 
Henry Oaudoohon^ Htu photolysis of complex acids by 
the ultra-violet rays The action of uranium salts as 
catalyscrs Details are given of the decomposition pro¬ 
ducts of various dibasic, icetonic, dnd alcohol acids when 
exposed to ultra-violet H^t The addition of small quanti¬ 
ties of uranium salts, without altering the nature of the 
leases evolved, increases the velocity of the decomposition 
from four to six times Job and P Ootoaotfod A 
crystallised gr^n mangdnitartrate —b E Blalao and 
L Ploard The action of the chlorides of the a-allcoxy> 
acids upon the mixed organo-metalllc derivatives of zinc 
—P L VIvulor a-Bromocrotonic aldehyde A descrip¬ 
tion of the products of the reaction of this aldehyde with 
hydroxylnmine, eemlcarbazide, hydrazme. phenylhydrazine, 
and urethane —V Qrlonord and Ch Oourtot Some 
new derivatives of indene —Marin Molllard Nitrogen 
and chlorophyll in galls —P A Oansoartf The deter- 
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Henri LobrO and L VIollo The ing<Jition of nuneral 
acids In the dog Ihe amount of bases secreted in the 
•urine is increased by the ingesfton of hydrochloric acid 
— M Doyon, A Moroli and A Polloord A demonstra¬ 
tion of the exclusively hepatic nature of entirhombine 
I'he extraction of this substance by a solvent for nuclear 
bodies -^l^ment VAiiwy Researches on the development 
•of Hypoderma hovit —E PInoy I'he form of Sporo- 
irichum Beurmanni in human lesions Its fructiflcation 
in the interior of the capillaries The visibility of the 
parasite Is largely dependent on the exact method of 
staining, and It is shown that in human lesions caused by 
this parasite the organism js more abundant than has been 
hitherto supposed— brunta The physiological signifi¬ 
cation of the leucocyte reactions of infections and Intoxi¬ 
cations—L Moroli and R de Drouin do bouvlllo 


Lepidorthosls in Leuciscus rufilur of the lake of Nantua 
—L Omydux The existence of limestones containing 
flyroporella in the Cyclades —X-ouis Oontll 1 he Riffian 
deposits of Morocco— Ixhiis Fabry The registration of 
small artificial earthquakes nt a distance of 17 kilometres 
Small earthquakf'S caused by Nubsidences m mining dis¬ 
tricts have been recorded on Ihe seismograph of the 
Marseilles Observatory 
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A^PRACT/CAL UODERR TREAT 75 E OR 
GEOMETRICAL OPTICS 

The Pnnciples and Methods of Geometrtcal OptieSy 
tspedaUy as Applied to the Theory of Optical In¬ 
struments By Prof J P C Southall Pp xxlU + 
6a6. (New York The Macmillan Company, Lon¬ 
don * Macmillan and Co , Ltd , 1910) Pnee 25s 
net 

T 18 safe to assert that this volume will at no very 
distant date be In the hands of every serious 
English-speaking student of geometrical optics We 
know of no other work in the Eng-hsh lanf^a^e in 
which the attempt has been made to give a thorough 
anu systematic account of the fundamental principles 
and methods of geometrical optics, so far as these are 
necessary for dealing with the problems of the optical 
workshop There are in existence several oonscien- 
tious text-books ofideservediy good repute, which, as 
Silvanus Thompson has said, serve—rather, perhaps, 
served—admirably to get up ^e subject for the tripos, 
and are dotted with ingenious and fascinating 
problems, e g to find the equation of the bright curve 
seen on the spokes of a bicycle wheel rotated rapidly 
in the sun, but these leave untouched a vast number 
of questions of fundamental importance to the prac¬ 
tical optician More recently Dennis Taylor, whose 
practical knowledge and experience are unquestion¬ 
ably of the highest order, has attempted to provide a 
handbook which would assist in practical lens calcu¬ 
lations, unfortunately the methods employed arc un- 
necessanlv cumbrous, while, as originally published, 
the book was marred by accidental, but senous, errors 
The need of such a ^ork in English as the present 
has been often stated, and with sufhaent emphasis, 
an Englishman may be pardoned for regretting that 
It now only reaches him from the other side of the , 
Atlantic 

To the reader who is familiar with Czapski’s I 
“Grundzugc der Thcorie der optischcn Instrumente 
nach Abbe” and with “Die Theone der optischen 
Instrumente" (vol 1), published by the members of 
the Zeiss firm, a gKnce through the pages of Prof 
Southall's volume will be sufficient to show how 
largely he is indebted to these works, both as regards 
method of treatment and detail, 1 debt, indeed, \^hich 
he warmly acknowledges The author exhibits, fur¬ 
ther, a wide acquaintance with recent French and 
German optical literature, to which most useful refer¬ 
ences are given throughout the work But the book 
Is no mere translation or compilation It is a 
thorough, logical, comprehensive account of the funda¬ 
mental pnnciples of geometrical optics and of the 
theory of optical instruments, written by one who 
not only has an exceptionally extensive knowledge of 
the work done by others, but has also nn unusinllv 
complete grasp of his subject and of the csscntinls 
necessary to its clear presentment 
In a work on geometrical optics nomenclature and 
notation are both ^ the greatest importance, and to 
these special attennon has been given The results 
are, we venture to think, on the whole conspicuously 
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Stated, agrees in most important respects with estab¬ 
lished usage, and is carefully held to throughout the 
work Great assistance is given by an index and 
explanation at the end of the book of the symbols 
used llie use of thick face tvpe to indicate points 
on the chief ray of a bundle is especially convenient 
As regards nomenclature, it may be noted that the 
term pencil of rays is confined to rays in one plane, 
the word bundle being employed for a system of con¬ 
current rays in space, the term “chief ray,” Sylvanus 
Ihompson's translation of “ Hauptstrahl,” has been 
ndopt^ as denoting especially the ray which passes 
through the centre of the aperture-stop in an optical 
instrument, or, in the object space, through the centre 
of the entrance pupil, and the words “Eintrlttsluke,” 

‘ Austrittsluke," are well rendered by the terms 
“cntrince-port,” “exit-port," denoting the virtual 
a(^rtures or windows which bound the field of view 
In the object spaco and image space respectively 

1 he general discussion of refraction through a prism 
or prism system is given early in the book In the 
treatment much use is mode of the work of Burmester 
This IS followed by chapters on the reflexion and 
refraction of paraxial rays at spherical surfaces and 
their refraction through thin lenses The discussion 
of the relations between object and image in these 
simple cases loads up to the important chapter on 
Abbe's theory of optical imagery, of which a full 
account is given in Czapski's volume above referred 
to In Abie's theory the assumption is made of u 
point-to-point correspondence, by means of rectilinear 
rays, between object and image, and from this, with¬ 
out any hypothesis os to the image-forming optical 
instrument, tlie fundamental laws expressing the rela¬ 
tionship between object and image are deduced, 
whether for a simple or a compound optical system 
III his clear and full treatment of this part of his 
subject Prof Southall makes great use of geometrical 
methods, which are, of course, specially appropriate 
It 15 possible that some practical opticians who are 
uniicquainted with the elements of modern geometry 
may find this a deterrent, but the amount of know¬ 
ledge necessary is so slight and so easily acquired 
that it would be unreasonable to give such an objec¬ 
tion serious consideration The results are applied in 
the succeeding chapter to the Gauss sjrstem of centred 
surfaces 

The general discussion follows of the exact methods 
of tracing the path of a ray through a system of 
centred surfaces when the angles of incidence are not 
necessarily small The computation formula given 
are those of Kerber and von Seidel, and some illus¬ 
trations of their use are afforded In the subsequent 
account of the approximate theory of the spherical 
aberrations the author has followed somewhat closely 
the plan adopted by Konig and von Rohr in the 
chapter devoted to this subject in “Die Theorfe der 
optischen Instrumente" Ihus the spherical aberra¬ 
tion on the axis, distortion, astigmatism, curva¬ 
ture of field, and coma, are separately considered, 
while in conclusion a somewhat modified presentation 
IS given of von Seidel’s theor\ of which an exf'ellent 
account is provided in Silvanu^ Ihompson’s tr insla- 
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tinn of Lummer’s “ Photographic Optics " A separate 
chapter deals with the reflexion and refraction of 
astigmatic bundles of r.i)s, and in a further chapter 
the colour abcrr'itions are discussed 

The last chapter, which is of considerable Import¬ 
ance, reproduces Abbe's theory of the action of Uie 
“stops” in m optual instrument, md deals generally 
with qui stions depending on the aperture and the 
field of \ie\\ 

rht pr(H.(ding notes will sufliciently indicate the 
sco[K of I he book It IS confint*d to the discussion 
of gLiicr il optical principles, and methods of calcula¬ 
tion applicable to optical! instruments, and does not 
actually deal with the application of these methods 
It thus covers practitallv the same ground is 
\ol I of ‘ Die Ihtorif dtr optisclun InslrimiLiitc ’ 
alreid> referred to Ihe subtitle of th it volume, 
“Inngi formation m optical instruments from the 
standpoint of gionutncal optics," is, indeed, excel¬ 
lently descriptive of the jnsint work I he r ingc is 
sufilcientlv extensive, and it would hardly be possible, 
within the limits of a single volume, to include in 
addition the theory of lens design, or the application 
of the general principles to special types of optical 
instruments On the other hand, a volume, or rather 
volumes, dealing with these uppliLations arc urgenlly 
needed It is to be feared that there are many prac¬ 
tical opticians in this country to whom it may appear 
that this work offers little of immeiliate practical 
importance, and to whom it would only be possible 
to work back, so to speak, to the present volume from 
one dealing with its immediate application to, say, ihe 
telescope or (fiW photogi^aphic lens It is earnestly 
to be hoped that Prof Southall may be persuaded to 
provide them with the opportunity There arc few 
who have his equipment for the t isk, and the need 
Is universally recognised There cun be no question 
that b> the issue of the present volume Prof Southall 
has rendered a grtai servic*e to American and to 
English opticians 

It ina\ be added that the gcncnil get-up of the book 
IS excellent, the type is clc ir, and the figures well 
drawn Some of the figures, however, would have 
been much improved if they had been reproduced on 
a somewhat larger scale 


MANCHURIA. KORbA, AND RUSSIAN 
lURKESTAN 

The Face of Manchurta, Korea, and Russian lurke- 
Stan Written and illustrated b\ E G Kemp Pp 
XV+ 248 +XXIV plates (London Chatto and 
Windus, iqio ) Pnee ys 6d net 
HE facihtu^ afforded by extended railway com¬ 
munication to remote regions of eastern Asia 
have rendered it possible for the leisured tourist to 
travel safel>, and with comparative comfort, from 
Russia to the seaboard of Asia on the east in a direct 
line traversing a vast area, a great part of which still 
Terrains unexplored, especially in Korea and Russian 
Turkestan, although excellent work has been done 
within the Inst decade by intrepid travellers in cross¬ 
ing the deserts, and surveying the mountain chains 
in which this part of Asia aboundsi Judging from 
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previous work, the author, as an eaipert tourittr bns 
had some useful training, and has not wholly confined 
descriptions of the route to the face of thlngSi but 
has invested the work with unusual interest by hitten*- 
icnl ind other notes concerning the races inbabltitig 
the countries traversed Four monthi covered the 
outward and return journeys, following the Hoes of 
the Transsiberian Railway, and onward by cophectlng 
lines to Korc.,! and home again. 

Ihe risult IS the volume under review, which formi 
an attractive addition to tourist literature, a plctur- 
(sque guide-book so igreenblv written as to captivate 
the reader who has neither tunc nor opportunity to 
follow in thi. author's footsteps The historical notes 
an discriminating and suflicicnt for the purpose, 
while till accounts of various regions and races In¬ 
habiting them, their religion, social oondidofi, &c , 
are not without interest The political outlook created 
by the new alli mie of Russia and Japan is 
paintcxl in sombre colours Ihe Japanese determined 
by force, if ncccs!»ary, to coerc^ the Chinese into 
throwing Manchuria open to Japanese colonisation, 
and the attitude of China to resist advances On the 
other hand, there is Russia’s demand to construct and 
lontrol ( railw i> direct from Irkutsk to Peking, and to 
prevent the Chinese running a line into Mongolia 
Tlu position ere it< d for C hina is therefore not with¬ 
out the gravest peril, and in the future may lead to 
serious complications in view of China’s progress as 
a military Power Ihc author acknowledges indebted¬ 
ness for trustworthy information supplied along the 
route The line into Manchuria joins the Trans- 
sfherian Railway withithe continuation of the hne to 
Mukden and Peking, enabling the traveller to reach 
the Chinese capital, starting from London, 4 n about 
seventeen days ihe Japanese appear to have been 
forestalled in their desire to colonise Manchuna, as 
thf country is being rapidly overrun by Chinese Immi¬ 
grants, owing to Its great fertility, and affording an 
excellent home to the settlers, who are more pros¬ 
perous than elsewhere in the empire 

The first section of railway to kharbin la under 
Russian control, having soldiers posted at Intervals 
till along the line Half-way from Kharbin to Mukden 
It becomes Japiinese, having military officers on board 
the trams The author’s brief historical note on 
Manchu history may bo rendered all the more interest¬ 
ing bv u perusal of Mr Meadows’s "History of the 
Manchus " It goes back to the eleventh century d c., 
and 15 full of adventure, enterprise, and war up to 
1&44, when the Manchus conquered and founded the 
present d\ntast> as rulers of China, when they settled 
down, adopting Chinese methods of government 
Mukden, the Manchu capital, a picturesque and 
famous old city, is visited and described It has 
fallen into deca>, although not without signs of re¬ 
newed life by the transforming influence of the West. 
Iho old palace museum contains perhaps the finest 
collection of ancient Chinese bronzes and porc^oin 
that exists Some account Is given of the Boxer 
rising and ravages The hospital of the missions was 
wrecked, but has been rebuilt, and we are pleased to 
note that the Viceroy has promisdd to contnbute 4fioi. 
annualW in support of this beneficent insUtutlon. The 
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*^ p ti tem» )i in Koroi ar« not tho leait !n- 
of tbo book- Korea proves a most 
< tni irien Add In the East- The annual 

y iMNo cootrlbutkm to the missions ts estimated at 

1W quaint dty of Seoul, under Japanese rule, leaves 
doiite in the minds of visitors of the thoroughness 
ttt ^ttwlr gfovomiog methods as carried out in minute 
detail. One of the most serious losses sustained by 
Koreans was the death of the wise Pnncc Ito. 
th^ governor. It was discovered when the murderer 
of tfie Prince was condemned to death that he was 
writiag a poem, and the Japanese Judge with grim 
hvMOur, or Confudan regard for literature, granted 
him ten days' grace m order that he might finish the 
eSiisloo. 

We must now leave the reader to follow the author 
through Russian Turkestan, and in connection with 
this part of the route he might consult Dr Stein's 
oocoiint of his recent exploration and wonderful div 
coverles in the Turkgstan desert, and Mr Camithers's 
recent survey in the mountain region peopled by the 
Kurghk The author's attractive sketches add to 
the value of the b€>ok J T 


VARIABILITY IS LOWERORGANISMS 
Dfs Voftahilitdi ntederet Otgamsmen Etne descent 
denMtheoreUsche Studte^ By Hans Pnngshcim 
pp viii + 216 (Berlin Julius Spnnger, 1910) 

Price 7 marks 

HIS book IS an attempt to analyse and correlate 
the known facts regarding variations m certain 
so-called **lower" organisms Among these, the 
Bacteria occupy the chief place, although the Fungi 
especially the Saccharomycetcs—and the Protozoa are 
also considered to some extent 
To anyone acquainted with the present state of the 
literature of this subject, It U unnecessary to point 
out the difficulties entailed in writing a book of this 
sort yet from the admirably clear and concise manner 
in which the author has presented the facts, the 
average reader will obtain but a very faint idea of the 
large amount of patient labour which has been devoted 
to the task. Perhaps no greater praise could be given 
to a work of this sort—a work which is unique in 
that it attempts to correlate the variability of uni¬ 
cellular organisms with that of " higher " forms, and 
tiius to supply biological facts in place of the a pnort 
notkms which are usually given regarding the 
" losrer " organisms when considered in relation to the 
theory of organic evolution 
As a compilation of facts, the work leaves little to 
be desired The omissions are, for the most part, 
unimportant With the author’s analysis and qsiter- 
pretatlon of the facts, however, we by no means 
always agree* but it*is impossible to discuss the«e 
properiy in a few words, as almost every paragraph 
In fb/t analytical sections contains a significant idea 
Bf die admirable method which the author ha« 
adopted of relegating the literature references and 
dota&i to a separate section—thus eliminating a large 
masi of facts of grelt, but secondary, importance from 
dv tgaln body of die text—a very dear and readable 
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statement of the facts and arguments has been 
achieved 

The author begins with a brief consideration of the 
significance and causes of variability in general, and 
of the heritability of variable characters. It may be 
noted that the term muiatton is rejected, and the 
variations of “ lower" organisms are designated 
fluctuations, when they arise from internal causes, 
and adaptions («<') or accommodations, w hen they 
are called forth by external influences After some 
discussion of the struggle for existence in "lower" 
organisms, and of the limits within which variations 
occur, the author passes to an enumeration of the 
obser^ facts regarding variations in these forms 
As alreody noted, most of the facts are derived from 
the Bacteria They therefore relate chiefly to physio- 
logical variations The author describes vanations in 
colonv formation, optimum growth temperature, 
motility, spore formation, metabolism, ferment and 
colour production, virulence, and a number of other 
variable characters Morphological variations—aris¬ 
ing naturally, from innate and unknown causes, or 
produced by temperature changes, poisons, &c —are 
also bneflv considered but picomorphism is dismissed 
in a few words, as the author regards it as a normal 
event In the life-cycle of those forms which display 
the phenomenon, and therefore properiy to be 
eliminated from a discussion of true variations 
The author’s general conclusions naturally consti¬ 
tute the chief feature of interest in the Iwk He 
believes "that all the observed cases of variability in 
micro-organisms may be interpreted as fluctuating 
varfatiofis" (1 e ansing from unknown and Innate 
causes) * and functkmal adaptations" and further, 
th-it * there are heritable and non-heritablc fluctuating 
vanations in micro-organisms, just as in highly 
developed animals and plants " 

Finnllv, the author conwderb the bearing of the 
fuu upon Wcismann’s view of the relation between 
iiuphimixiB and vnriabilit}. From the recorded 
observations on the variability of " lower " org.inisms, 
he concludes that no reasonable grounds exist for 
supposing that amphimixis causes increased variability 
in the organisms possessing it, because a high degree 
of variability is found in non-sexual “ lower " organ¬ 
isms which multiply by timple fission 
“One of the chief advantages of amphimictic re- 
prcxluction is the exclusion of the inheritance of 
acquired characters and the enforced caualisation of 
the variable characteristics of special individuals 
A detailed criticism of this important work is not 
possible In the short space allotted to the present 
review We would point out. however, that our chief 
personal criticism concerns the author’s point of view 
—implied in the title of the book, and Impressing 
Itself upon all the author’s biological ideas We do 
not regard the wxalled " lower " organisms as beings 
which arc nearer the beginnings of life than the so- 
oaUed “higher" forms The Protista—even the Bac¬ 
teria—display Considerable morphological differentia¬ 
tion, and a physiological complexity which U not 
"low" In any sense We believe that a much pro¬ 
founder analysis of fundamentals Is required than that 
given in this boak It is also our opinion that the 
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Don-sexual nature of unicellular organlfma—tadt^ 
assumed by the author—must be considered in an 
analysis of this sort the majonty of Protoxoa pre^ 
sent sexual phenomena in ttoir Ufe-histonea, and 
sexual processes also occur in many yeasts. Althoog'b 
we believe that the Bacteria are trufy non-aexual, we 
think that the posdbility of ampbimictic processes 
occurring in this group should at least hm been 
considered, os a certain amount of work has already 
been published In this connection 

C. CuPFORO Dowmi. 

BIOCEEMISIRY OF FATS 
fdonographs oti Biochemssiry Edited by Prof R H 
Adera Pllmmer and Dr F. G. Hopkins, F R S 
The Fats By Prof J B Leathes Pp. ix+xjS 
(London Longmans, Green and Co , 1910 ) Price 
4r net 


P ROF LEATHES'S former book on the 

** Problems of Metabolism ” proved him to be 
n writer with originality in his views and a capacity 
for stating them in a lucid and convincing manner 
One therefore turned to his long-promised monograph 
on the fats with considerable interest, especially os 
the subject is one to which he has devoted so much 
experimental research work 
The first hundred pages are devoted to a de- .. 
Bcrlption of th^ chemistry of fats and their ^ 
constituents, and the various methods for separat¬ 
ing, identifying, and analysing them This seo* 
tion of the book is useful and necessary» the 
facts, moreover, are clearly put and well arranged 
But thu laying of the foundations affords little scope 
for the thinker, and no doubt could have been equally 
well done by any competent chemist The real in¬ 
terest of the bo^ IS the superstructure built upon 
this, namely, the chapter on the physiology of the fats, 
and one’s only regret is that it occupies only eighteen 
pages Here the author is able to ^splay his gift of 
making the dark ways of metabolism as plain as is 
possible with our present knowledge, and in suggest¬ 
ing explanations and stimulating research on the 
questtons which are still largely hypothcdcal 
One word of criticism of a quasi-adversc kind 
appears to be necessary, and that relates to 
what, after all, is not the most important 
matter, namely, that of n<»nenc 1 ature The Chemical 
Society has laid down certain rules for nomen¬ 
clature In order to ensure uniformity among 
English-speaking chemists; such terminations as in, 
ine, oi, ole, ase, die, have definite meanuigs assigned 
to them, and surely aU writers should endeavour to 
follow the taws put forward by the society, which 
occupies the foremost place In the chemical world 
Prof Leatbea, however, speaks of lecithine, cem- 
Vone, nucleine, jecorine, &c , and the substance he 
terms phlorrhulne is recognisable, thou^ this apelU 
ing does not occur so far as one knows in any cAher 
English chemical book. 

has also introduced an entirely new nomen¬ 
clature for the principal lipoids, the phosphatides being 
dubbed pho^dioUpIiies, the galactotldes galactolipines, 
^and the basic constituents of gtlactqsides t^kines. 
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A new DohienclatMre 
fusion, especially among stodsn 
be introdwed without carehal t 
some proepect that it will at om 
it Is manifestly appropriate Rrof. 
doubt very carefully coosldend Ua 
everyone wiU agree with him that tfaO « 
mlndogy leaves miKh to be desired; but 
doubtful whether his new terms an better 
older provisional names. Tbs ehemicel eop 4 ^ll|^^ 
of most of the substance^ id questioo is stfll a i i et ii f; 
of doi^ and spcculadoo. The proper tinw to ' 

duce new names will be when thei^ ecNUt^uddd' lif ^ 
fully known, and terms con then be fftum^ 
will express their structure with oocitracy* At p eti w ci-s. 
Prof Leathes has only introduced h new set ef'pr'^ 
visional names, which, Eke the ones, wiU " 
appear when our knowledge Is more exact [ t > 
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UfUettung tut BeobachiAng der Vogehaeft By pti 
Carl Zunmer Pp ivHl^i34 (Liel^g Quelle afx^ 
Meyer, 1910 ) Pnee i 25 roarks^ ^ 

T he author of this work Is Or, Zimmer, keeper 
of the Royal Zoological Museum In Bredau 
On the first zoological excursioA he undertook wMi 
hiB pupils in the university qil that town (where be is 
also lecturer, as well as niAiseum custos) they fail in 
with a chaffinch smging in a tree On his demanding 
from them the name of the songster, the wqird 
’’nightingale" was ventured on after a prolonged 
silence) The little episode, which lndicated| to hU 
surprise, their lamentable lack of knowledge of the 
commimest local birds, induced Dr. Zimmer to prepare 
this bUchlem as an introduction to omithokgical 
observing In some respects it reminds one of the 
section in "Hmts to Travellers," issued by the Royal 
Geographical Sode^ on the same subj^t, thoi^ 
directed to a somewhat different class of observers^ 
One, however, lays the book down with the somewlud 
unsatisfactory feefing that it is assumed that the star 
dent will be made into an ornithologist by following thd ^ 
instructions—all of them exceUent and the result, of 
experience—therein contained, rtfther than that tftet 
ob^rver, who must be bom so, and Is alrei^, if 
that be his bent, an ornithologist, in embryo, bnore^ 
he is aware of it, requires proper guiding only. 

Many of Dr Zimmer’s hints will assiit ki directing, 
the young omithdogist’s earlier methods, and sug^ ^ 
gesting interesting lines of obaerradon, and so wiU be 
of oonsIderaMe value. After some words of kitrodikv 
tlon, the author gives a list of hdpful books' dg ^ 
omltodogy, especially those with good iUOStration^^ 
in EngUth as well as German. Hi^ nest acd|apl>-^ 
deafs with the subject of Oxcusolofts Into "the opga^^^^ 
in quest of birds In their stato-^" the ' 

cage Urds is a make-beHeve "-Hmd the period* ^ 
day adien they can be observed to fHbst adviiMIf^g^^ 
The most suitable Aeldglasies fdr tha 
described. ^ 


The larger portion of die bOolk dlsdupse^ 
at ihe diffttxnt seasons of the ystf, iapi iUrfrtjt 
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HMMi spedftlljr be obMfvcd during each 

to l^vMiakmg, tong, and nidi- 
iuminer to ufcubatioa^ nestlkiga, with their 
ei phmagtB, and in autumn and winter to 
f^fMjp^bgatlng of bi^ in flo6ka» and to migration 
I'jW migratory instincts and su^ Ulce A further 
ia demoted to the added help to field observa- 
to fie obtained from the study of cage birds, and 
protection of birds by artificial nests, and in 
'l^bt^eted woods The formation of collections, the 
metinda of preserving eggs, skins, and skeletons, the 
^^^scrlption of the proper Insthiments for the purpose, 
and iuQ{estlons on the making of anatomical, sys- 
;benitate« fauhisttc, and spedfic observatfons occupy the 
peipdtlmate sections The final pages supply some |j 
tfints off bird tdiservation abroad 
The volume is illustrated by excellent blocks, many 
of them being reproductions of Kearton'a welUezecuted 
photographs* lliere is also a good index 


ELECTRICAL ENGINEERING 
(1) Electric Circuit Problems tn Mines and Factories 
By E H Crappcr Pp vili+159 (London Col¬ 
li^ Guardian Co., Ltd , 1910.) Price 31 6d. net 
(a) Exercises m Electrical Engineering for the Use of 
Stcond^ear Students in Universities and Technical 
Colleges By Prof T Mather, F R S , and Prof 
G* W. O Howe Pp v+71 (London E Arnold, 
1910) Price IS 6 d net 

l)'T^HE publication of this little volume is very 
JL opportune Although the motter does not 
difer essentially from that found in other books on 
electrical testing of circuits, the manner of presenting 
the subject is admirable, and particularly well adapted 
to the class of reader for whkdi the book is uitended, 
namely, the colliery or factory engineer There is no 
padding and unnecessary scientific verbiage, but 
directness of treatment, which must be welcome to 
the busy engineer In this sense the treatment mav 
be called popular, there is only little mathematics 
used, and that is of an elementary character, yet there 
)s no sacrifice of saentific accuracy 
After a short chapter dealing with the units of 
measuremenU we get a chapter on the determination 
0£ insulation resistance, indudiog tests on live systems 
Here the author might with advantage have included 
RussePs and other tests on three-wire systems The 
following chapter, called ** Circuit Testing," is mainly 
ConoeVoed with ^le locntioo of faulU on cables by 
(^ndge and potontlofnetric methods, the latter being 
preferred by the author Then we come to the con- 
sfimotioo of cables, and what the author has to say 
oh f|ds suhjed Is well worth ceading 
^Flullyr there are some chapters on polyphase appa- 
fntlll Ang grorkmg llie only adverse criticism which 
reviewer hai ^ make is at to the appear- 
tilts little book. To present so much excellent 
so poor a guks is not doing the author 
The papdt is too tiiln and the illustrations 
(M'not neat liifl' are also of varying style, sesne- 
i my a ladcge jeale, somedmes widi' fine lines, 
eSattuin to a small seats, or with uonecessarlly thiclf 
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UnOSa making no distinction between lines that are 
Intended to represent bodily objects, and others that 
are mmly ifiagrammatic These may seem unlm- 
portant matters to the reader who sits comfortably at 
his walUlightcd writing-table, but let him take the 
book down a mine to consult it while he is making 
a test and he will begin to appreciate thick and non¬ 
transparent paper, large type, and a systematic method 
in iUuBtrating electrical connections 
(a) In this little book the authors have collected 
the problems and exercises set ui recent years at the 
Central Technical College, both as regards class work 
and examinations All teachers know how important 
exercise classes are, especially if they are conducted in 
a thnilgr manner to the everyday work of the practical 
engineer Now in practical work problems seldom 
present themselves in the definite manner In which 
they must necessarily be given as examples in the 
lecture^oom, the practical problem is often involved 
or obscured by side issues and part of the work of 
the practical man is to disentangle it'and separate 
that which really is of importance from that which 
IS merely a small disturbing influence, or without 
influence at all To present to students exercises pre¬ 
cisely m the same way as problems arise in practical 
work is, of course, impossible, for it would make the 
questions too long, but the authors have gone as far 
in this direction as may reasonably be expected Ihe 
questions are such that some preliminary considera¬ 
tion is required on the part of the student before he 
can translate the wording Into mathematical form, 
an||i that is excellent training for his future work 
The 437 questions contained in the book are 
arranged in twenty-four chapters, ranging from the 
elementary conception of electric circuits to maddnery 
and apparatus in practical use Not all the questions 
are set in such way that a numencal answer can be 
given, many can only be answered m a general way, 
and these are specially useful, because of forcing the 
student to think instead of merely to calculate by some 
rule learned in the lectures or copied out of an 
engineering pocket-bodc Where numerical answers 
are required the solution is given In an appendix, but 
the authors recommend that this appendix shall only 
be consulted after the solution has been found, not 
before Some chapters would be the better for a 
more extended range of problems Thus in the 
chapter on commutation we miss the subjects of influ¬ 
ence of speed, brush contact resistance, and interpoles, 
while great stress is laid on shifting of brushes Bur 
nowadays most machines do not require this shifting 
of brushes, qwkless commutation being obtained by 
interpoles, contact resistance, or some sort of com¬ 
pensating and commutating winding Again, m the 
sections dealing with A.C generators and trans¬ 
formers, oothiQg IS found on the subject of heating 
or the predetermination of the inductive drop. The 
nomenclature is also peculiar The authors distin¬ 
guish allemateni as of the "copper type," "iron type," 
and "inductor type" The last name is generally 
understood, but for the first two it would be better 
to retain the usual designation, namely, "without 
bran ” and “ with iron " in the armature These arc, 
however, quite ^inor blemishes, on the whole the 
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authora have given us an admirable collection of eaer- 
cises, and if students wilt take the trouble to wx>rk 
through these 427 questions conscientiously they 
will find it excellent training for the solution of 
practical problems Gisbsrt Ksfp. 


hSl?ECTS OF DARWINISM 

(1) Darwimsm and Human Life The South African 
Lectures for 1909 By Prof ] Arthur Thomson 
Pp xii + 345 (London Andrew Melrose, 1909) 
Price 5J net 

(3) Darwinism and the Humanities, By Prof. Janies 
Mark Baldwin Pp xi + 135 Second edition 
(London. Swan Sonneuschein and Co.. 1910.) 
Price 33. 

(I) pROF J ARTHUR THOMSON is well known 
E Bfi one of the ablest and moat (judicious of recent 
critics of the Darwinian position Fully appreciative 
of the extraordinary value of Darwin's contribution to 
evolutionary theory, he is yet ready to give an im¬ 
partial hearing to all genuine investigators in the field 
of bionomics, whether their results appear to be 
favourable or adverse to the views advanced by Dar¬ 
win Like some other wnters who strive to maintain 
a candid and unbiassed attitude in the face of con¬ 
flicting opinions, he is liable to the usual penalty of 
open-mindedness, the imputation, that is to say, of 
indecision—in homely phrase of ''running with the 
hare and hunting with the hounds ” Such an impu¬ 
tation, if meant as a reproach, would be in Prof 
Thomson’s case undeserv^, if intended as a tribute 
to his faculty for seeing both sides of a question. It 
would be justified 

The present volume, which is a reproduction in 
permanent form of a scries of lectures delivered 
under the auspices of the South African Assoaa- 
tion for the Advancement of Science, is a good 
example of the author’s skill in popular exposition. 
He does not shirk difficulties, but deals with them in 
a lucid ond popular manner In most respects ho 
may be trusted a faithful interpreter of the views 
bocn of Darwin and of his successors, here and 
there, however, in our opinoHi, he goes somewhat 
astray A notable instance of this is his treatment 
of Darwin’s term, the '‘Struggle for Life" There 
can be no reasonable doubt that the leading idea In 
the mind of the originator of the phrase was com¬ 
petition—mainly between organisms of the same kind 
Nothing is gained, and some confusion is introduced, 
by enlarging the conception so as to Include resist¬ 
ance to adverse external conditions, or the strife 
between carnivorous animals and their prey The 
evolutionary significance of these latter phases of 
organic existence lies in the fact that they necessitate 
competition, whether active or passive, and c<mse- 
quent selection, between generally siknilar individuals 
exposed to their influence. Here, In our opinion, 
Weismann, Haeckel, and Ray Lankester are right, 
andjthe author of "Darwinism and Human Life" Is 
wrong j 

On the question of the transmissibtlity of acquired 
^characters or "somatic modifications,’* Prof Thom- 
^00 takes the line ^atid indeed he ^Id scarcely do 
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Otherwise) that "we do not 
case whi^ would at present warrttit 
that a somatic modification is eyer ^ 

parent to offspring " At the some time he' 
nlses that these somatic modifications are Very pdf^oqf^ 
that they are of much individual importanoe, that 
may have an indirect Influence through the body W 
the offspring, and, In short, may exercise a& fmflfpct 
control over evolution in several ways. But he r^d^tly 
denies that evidence exists of thtir infhiendi^ die 
germ-plasm in a specific or representative 
That the germ-plasm can in certain cases be per¬ 
manently altered by extutial conditions artiflaal|y 
Induced was surmised many years ago by Welsmonn 
(for Chrysophanus phladas), and shown by Fischer ^ 
Chelonia caja) The same fact has now been demon¬ 
strated on an elaborate scale by the careful experi¬ 
ments of Tower on Leptinotarsa. But it is hardly 
necessary to point out that these results go no wray 
towards proving the "Lamarckian" contention 
Not the least interesting passages of Prof. Thom¬ 
son’s book are those in which he deals with the 
relation of Darwinism to social and political ques¬ 
tions But the bearing of tile doctrine of natural 
selection on human affairs in the wrldest tense re¬ 
ceives a still more thorough and extended treatment 
in Prof Mark Baldwin's volume, entitled "Darwin 
and the Humanities," of which a sectmd edition 
has lately been published (s) The special value 
of Prof Baldwin's contribution to Darwinian 
literature lies in the fact that he Is not 
primarily a biologist with an interest in philosophy, 
but a philosopher who seeks in biological data the 
sciggCBtuin and justification of his philoiophkal 
method Hence the importance of his convktioh, 
reiterated in the course of the present and otii^ 
treatises, that "natural selection is in pnnciple the 
universal law of genetic organisation and progress in 
nature-^human nature no less than physical nature *' 
This, he affirms, 


" IS the conclusion to which the lines of evidence we 
now have distinctly point, and while this has some¬ 
what the appearance of a forecast, it is one of those 
reasonable forecasts whidi give life and interest to the 
progress of saence and jtiiirosophy alike." 


The application of this view to the problems of 
psychology, the social sciences, ethics, logic, qilste- 
mology, philosophy, and religion, is the object of the 
present work, which, though it is In the author’s 
wordr "no more than an outline or sketch," yet 
succeeds in conveying in a cotnprehqnslve and effective 
manner the suggestion of a philosophic method in 
reasonable harmony with scientific facts and values ^ 
A characteristic and consistent feature of Prof 
Baldwin’s conception of Darwinian theory la the 
emphasis . 4 hat he lays on* the psyd&o-fdiysical r^r- 
acter of the material presentei to the operation^ of 
natural selection. Bound up vtith this U the 
nitimi of mental plasticity, or, to use Sir E. Ray 
Lankester’s term, '’educability," as ah aUdmporthht 
factor in progressive devdopment One outcoms of. 
Che view here spoken of Is the lather unlbrtujt|atdiir 
named piinclple of "organic ael^Qn "-- 4 s prihc^ple/ 
incidentally recognised, as' the' author abOWS, 

■a ^ -t 



NATURE 


505 




^ ^ „ blms^, though It was reserved for later inves- 

to dlicover how powerfully U reinforced the 
4 Svl£bM!(ivtly Darwinian doctrine against Lamarckian 


^^lluroughout Prof Baldwin’s work we find that his 
^vlyl 4 realUahon of the dominant fact of adaptation 
him faithful to Darwinian standards. 


Guide to the CfUftorra, i 4 rachnida, Onychophora and 
Myttopoda exhibited in the Department of Zoology, 
British Museum (Natural History) Pp 133+^ 
Illustrations (London Printed by order m the 
Trustees of the British Museum, 1910) Price is. 
This guide admirably fulfils its functions, It Is written 
1,1 a aear style, and indicates tersely the main points 
of interest associated with the chief families and 


“It is well," he says, “to cast about for other 
principles—to work out Vitalism, Mendelism, Muta- 
tlonism, &c—In those sciences which do not have to 
dtal with the problem of adaptation, or of the accom- 
fft odat ion of toe organism through its external char, 
aeters But wherever the question arises of the rela¬ 
tion of organisms tnter se, and to the environing 
conditions of their life, the foregoing [1 c variation, 
accommodation, selection] are not only the fruitful 
principles, they are the only principles we are able to 
consider at afl " 

FAD 


OUa BOOK SHELF 

The Manuring of Market-Garden Crops By Dr B 
Dyer and P W. E Shrivell New edition Pp 
14^ (r..ondon Vinton and Co, Ltd , 1910) 
Price iJ 

Markrt-gardsn crops play a considerable part m the 
agriculture of districts near to towns, especially on 
light soils in not too high or exposed a situation 
Formeriv the scheme of management was fairly 
straightforward the grower sent in his vegetables 111 
carts to the early markets, sold them, and reloaded 
his carts with dung from the town stables with which 
to fertilise the next crop But with the introduction 
of the motor omnibus, the motbr lorry and car, and 
the electric tram, the supply of town dung has fallen 
o^T, BO that the grower has less available and has 
also to pay more for it Increasing competition 
from abroad has forced down the price of his pro¬ 
duce. and has placed him in the unpleasant position 
of seeing hts income fall while his expensen have in¬ 
creased In order to meet the position he has turned 
his attention to artificial manures, and there is every 
Indication that they ^ill cheapen the cost of produc¬ 
tion 

Although a large number of expeninents have been 
made to show the effect of artificial manures on fnnn 
crops, few, if any, had been made with market- 
garden crops until recently Dr Dver and Mr 
Shrivell have for the past sixteen years been making 
trials at Hadlow, the cost of which is borne bv the 
Permanent Nitrate Committee, and have summarised 
their results in the little volume before us Practically 
all the crops in ordinary cultivation are grown here, 
nnd as each is the subject of at least half a do;^n 
trials, the number of plots is very considerable At 
no other place in the country, so far as the wnter is 
aware, are so many trials of market-garden crops 
^attempted, and this furnishes the most extensive 
demonstration we have of what artificial manures will 
do hi this particular direction 
The plots ore in^ded solely as demonstrations, 
th^ do not appear *to be duplicated, and no deter- 
pilnation seems to have been made of the magnitude 
of the experimental error Hence the results nave no 
precise quantitative significance, nor perhaps was it 
meant they should Their chief value is to show the 
grower diat he is not entirely dependent on town 
dung, but can qpe a mixture of artifidal manures 
wHh smaller quantities of dung than hitherto, and 
oao |(et as good a crop at less cost. 
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genera The principal characters of each subdivision 
—class, order, tribe, famil>—are concisely stated, and 
those of Its members arc singled out for mention 
which most aptly illustrate points in morphology or 
distribution, or show some striking habit. The sec¬ 
tion on the Crustacea opens with a short account of 
the lobster—its external features and appendages, 
some of its internal organs, its development, moult¬ 
ing, and the asymmetry of its chclee, following which 
are short notes on modifications caused by parasites 
and on adaptation to environment 

The systematic account of the Crustacea contains 
a large number of interesting references to morpho¬ 
logical and distributional points, which make it valu¬ 
able apart from the special purpose for which it was 
prepared To give two instances—(i) the formation 
ot a respiratory siphon by apposition of the antennules 
in the Albuneidae and of the antennae in Corystes, 
and (2) the appearance of Apus in Scotland in 1907, 
which is asenbed to the introduction of the eggs, 
perhaps on the feet of birds, from the continent 
The Arachnida (including Limulus and the Eur>- 
pterines) and Mynopoda are dealt with in a similarly 
interesting manner, nnd short notes arc added on the 
fnlobita, Pycnogonida, Pentastomida, and Onych¬ 
ophora A little more space might well have been 
devoted to the Ixodtds in view of their great Import¬ 
ance in connection with the spread of disease In man 
un4 onimals Ihe figures, many of which are new, 
are excellent and well support the teoit 

Life and Habit By Samuel Butler New edition, 

with author's addenda Pp x + 310 (London 

A C Fifield, 1910) Price 5^ net 
Published in 1878. this w'ls the first—and the most 
important—of Butler’s writings on evolution The 
present volume is practicalh a re-issue of the onginal 
edition, though a lew hitherto unpublished appenmees 
have been added 

Ihe central point of Butler’s s^stem—that heredity 
IS memory—has been alluded to m our recent notice 
of the reprint of his later work, “ Unconscious 
Memory’’, and we may pass it over with the remind¬ 
ing remark that automatic action proves former prac¬ 
tice in a pianist or knitter, therefore the apparently 
unpractised but perfect pecking of a newly-hatcheS 
chick proves that the chick has dune it before (when 
It existed in the bodies of itsparents) and now remem¬ 
bers how to do It again Tins, then, Is the point at 
which Butler continuallv hammers, and it brings up 
difficult and humorous questions, e g the question 
ol personal identity If a person at eighty is legiti¬ 
mately regarded as the same person ns he was wmen 
he waB an embr>o, we cannot tell where to stop chas¬ 
ing him back, so to speak, for he is as much the 
impregnate ovum as he is the foetus, and he is as 
much his parents, or part of them, as he is the ovum 
The upshot is that all animal and vegetable life must 
be regarded as “nothing but one single creature, of 
which the component members are but, as it wrere, 
blood corpuBctefl or individual cells, life being a sort 
of leaven, whlch^ if once Introduce into the world, 
will leaven It alt^ether ’* 

Butler was somewhat of a dilettante, and he admits, 
with his usual whlmsicalitv, that he did not at first 
I believe in his own theory!—that he only brileved In 
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it wh«n he gradually saw how aatonishingty well it 
did fit rhe foots But hs was certainly serious, benenth 
his bnlliaot ^adozes, and, though a pariah in his 
own day, he is now recogni^ as a true If somewhat 
waywaid and satirical genius. 

Stars shown to the Children By Ellison Hauks. 
Pp. xii+ii9 + 4t) plates (London and Edinburgh 
T C and E C Jack, n d) Pnee 2S 6 d net 
To give n cle.ir, comprehensive insight into present- 
day astronomy, in the Shown to the Children*' 
senes, was no light task, but In doing it Mr Hnwks 
has approached nearly the To children “stirs” 

impiies every eztra-terrestnal orb, save the tun and 
moon, and Mr Hawks exhibits his ability to reach 
the child even in his title 
Thus the first twelve chapters describe the pheno¬ 
mena of the solar system, and very brief chapters they 
are Yet the juvenile reader will become acquainted 
with practically all the broad principles of our know¬ 
ledge concerning the sun, moons, and planets, and 
will find in the sky a new and mezhaustible interest 
Nor can any important omission be pointed out in 
the eight pages dealing with comets, >et the instruc¬ 
tion is so interwoven with Interesting “story” that 
it is sure to l>e engei Iv assimilated “ Shooting stars,” 
in three piges, sh(xild lead to manv a watch, 

and produce n number of recruits for me still too 
small army of meteor observers the page or two 
concerning the Green Flash and the Northern Lights 
win probably not prove so fruitful 
The stars themselves occupy seven chapters, thirty- 
three pages, and only the most striking constellations 
are described and drawn, but the text is so replete 
with interest and star-lore that the intelligent jouth 
will find himself forced to fill in the details, The 
final chapters deal with the nebulae, the Milky WaV, 
and the appurtenances of an observatorv, and should 
complete the feeling of being “ at home in the young 
npcruit 

The fort\-nIne excellent Illustrations will of them¬ 
selves cofOmand the intelligent Interest of most 
children In one or two places it would appear that 
an effort has been made to meet the child, eg on 
plate \x\\v “The Mightv Hunter'* need not have 
been drawn ns the pantomimu “ Howd Slasher,” and 
hiB belt should have been propcrl\ directed, but w 1th 
so much to commend, these blemishes are relatively 
few and insignificant W E R 

A Treatise on Electro^MetalluffiY Embraring the 
AppUcation of hlectrolyus to the Plaiinc Dr- 
posttwft, SmeUtngy and kcfltnng of Vanoux Metals, 
and to the Reproduction of Printing ^urfacc^ and 
Art-work, etc Bv W G McMillan Third edition, 
revised and enlarged Revised by W R Cooner 
Pp XV4*43^ (London Charles Gnffin and Co, 

Ltd, igio) Price iss 6 d net 

The work of revising the excellent treatise of the late 
Mr W G McMillan has, on the whole, been admir¬ 
ably done bv Mr Cooper, although there still remain 
a few slight errors in the bod> of the work which 
might have been corrected For example. It is mani¬ 
festly an error to recommend for nickel deposition a 
solution of ft ^ufiis of nickel ammonium sulphate 
per gaffon (p 220) Some of the recent develop- 
ments in the practice of electropLiting might have 
been given more attention, such as electrolvtk 
methods of cleaning which of late vears seem to have 
come into favour, and the Important uses of the sand 
blast are still, os In former editions, almost ignored 
H Is. however, impossible to deal adequately within 
limits of a volume of reasonable sitt, with alt the 
aspects of so wide a subiect and the general excell- 
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ence of the treatise in its revised gtid siil WUt 
clicks warm apprdval. nfiyi 

The section devoted to sfectrolytlc refln|iii|f la tWCK 
extended, and a very good summary on the ahmM^ 
of Iron oros and the manufacture and refining of iCa^‘ 
^ electrical means is a new feature in this 
Inere are a considerable number of useful tabled ghress 
as addenda, and chapter xx consists of a convenient 
glossary of subKtnnccs commonly employed in electro¬ 
metallurgy, with their more Important properties, but 
the melting points of the metals might have hem 
tevjsed In the light of the great amount of laborious 
and excellent recent work done on these, such k 
standard temperature ns silver 961^ C being gfvien 
Bh 1740*^ F (940^ C). and the ancient myth of anti¬ 
mony at 800° P (427° Cl instead of 631^ C 
Tm book must, however, be oonsklered as at 
standard one on the subject, essential alike to studentv 
and practical electrometallurglsts 

A McWiluail 

Diptera Damca, Genera and SPecies of FlUs 
hithifto found tn Denmark By \V Lundbeck. 
Part III , EmpididoB Pp 309. (Cemenhagen 
G E. C. Gad, London . W Wesley and Son, igio.^ 
Price ns 6 d net 

Thr family treated in the present Instalment of the- 
* Diptera Dnnica" U one of canbiderable extent^ 
numbering 675 pal^eoa^ctlc and 440 North American 
specie^, deven being recorded as common to both 
i;egions The number of species described in the 
present volume is 104 (Mr £ E Austin estimates 
the number of British species as approximately 215)* 
divided into five subfamilies and twenty-seven genera 
The larvae live in damp ground, under leaves, or in 
mud, or in decaying wood, and are believed to be 
carnivorous, like the perfect insects, the habits Of 
which are very curious, oi^ recorded on pp 8) and 
Sometimes the male catches an insect and presents it 
to the female, who sucks it during their union, andT 
then drops it, and in other cases the male presents the 
female with a small dead fiy enveloped In a kind of 
balloon of froth 

The long and detailed dcftcriptions of genera and 
species appear to be verv carefullv written, and the 
141 text-1 lluhtrations of antennae, wings, Ac , are^ ex¬ 
cellent The book deserves the patronage of all British 
entomologists who are interested in Diptera, especialhr 
as it 18 written and pnnted In English for their 
benefit Although there are now more enromotogistr 
working at Diptera at present, the order has been less 
studied in Britain than any other, and we have not 
vet a sufficiency of works dealing wMth many large 
and important groups comprised In it. 

Elementary Physiography By Prof R D. Salisbury 
Pp xi + 359 (New H Holt and Co , n d ^ 

This work is a reduction and simplification of the 
author's larger book for schools, which was revlewetf 
in Natitre, voI Ixxxil, p 335 It Is expressly In¬ 
tended for schools that can give <miIv half a year to the 
subject The numerous illustrations retained will 
attract attention, and those dealing with types of 
glaciers and their products are unusually vonra hmT 
effective The Salton Sea (p has been unUaed 
as an example of deka-flooding, and the fauckttitg of 
tram-lines in San Frandsco in 1906 ts shown on p. 
197 There is In all American work a dedre to bmg 
the present activity of the earth home to the geffeTaT 
rea<m The some spirit is seen in Prof WaltherV 
crusade on behalf of geology in Gennony, and thero 
are signs that the next genmtion (yriU not Mw up 
entirely ignorant of this strange rotating batl on 
which we live . 

With the aid of maps and pictures fhrni the Brltidy 
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Stflubufy’s pmutnt book could be utiliMed 
adtoOlc* Maw geographical features can 
itrated from the open lands of the United 
I the teacher wiO find in this volume a fair 
tjuMher of referenccfl to European countries We can 
dwa Imagine a happy combination in a school course 
‘ jSalisbury’i Elementary Physiography '* and, say, 
M. i>avies’s “ Geograray of the British Isles " 

G A J C 

Dtflctent Ch$ldr€H$ thetr Treatment and 
Ttoimng By Dr G £ Shuttleworth and Or 
A* Potts Third edition Pp Kviii + 23b 
Uxinden H K Lewis; Philadelphia Blaklston’s 
Son and Co , 1910) Price 5s net 

Ths third edition of Dr Shuttle worth's well-known 
and excellent handbook has .the advantage of an up- 
|a 4 Bte revision by Dr Potts. It is not too much to 
nay that Dr, Shuttleworth’s small book prepared the { 
way for the recent Rovol Commission on Care and 
Control of the Feeble-Minded The mam conclusions 
of that commission are dealt with in the present 
edition Many details from actual special schools are 
given The book Is Indispensable to those engaged 
In the managemeffl and supervision of feeble-minded 
children fhe eugenics of the feeble-minded arc 
lightly touched u|>on, but, in a practical handbook, 
one looks rather for direction than for theor}' ITie 
fllustrations have been Increased in number, the biblio- 
grap^, already copious, has been substantially added 
to There Is a gem Index, both of subjects and of 
nuChors. 

The \^lume as a whole Is so well-balanced that 
It forms an excellent handbook to the study of this 
whole department, which, within the last five year**, 
has grown enormously in extent and in interest 

The Flower Book Being a Procession of h lowers ^ 
^ssing from Meadow and Copfnee through the 
liedge to the Garden, Pool, and Herb-Pafeh By 
Constance S ArmficliL Pp ix+15^, illustrated 
(London Chatto and Windus, 1910.) Pnee 71 6 d 
net. 

It would be difficult to find a more direct contrast to 
the formal method of nature teaching than the 
Imaginative yet fairly accurate presentation of epi¬ 
sodes in plant-life channlngly depicted in the pages 
of “The Flower Book “ The elements and flowers are 
ondowed with voices to express the tale of their dlffi- 
cukiet, their ambitions, and their victories The 
distms of the stock seedlings when transplant^, the 
aspirations of the snowdrops and the buttercups, the 
Spread of the pinks in the border, should appeal to 
tns imagination of any bripfht child, and as natural 
reasons for the various incidents arc cleverly worked 
Into the arguments it may be expected that grains of 
knowledge wiU be InstiUed. One item calls for 
knanedfate refutation, that is, the suggested origin of 
the- water plantain from tbe common plantain ^ere 
Is a general thame linking together me five sections 
noted in the title The illustrations ore not an entire 
•ucoess. as aome suffer from a want of proportion but 
grace and truth are comUned In the pictures of the 
rose, the bhiebell, and the Iris 


Hygiene and Public Health By L. C, Parkes and 
R. Kenwood Pp. xl + fipi (London H K 

Lewlf, 1911) Price w 6 d, net. 

In Its original form, the first edition of this book was 
reviewed at length In our issue of January 30, 1890 
<vOlk xU, p aooj. The present is the fourth edition 
voder the oonjobt authorship, it has been carefully 
cevlsedi and new matter has been latroduced where 
^ve^nsary to bring the treatise up to date ' 
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LETTERS TO THE EDITOR. 

[The Bdiior doee not hold hlmtelf reepontihle for obinions 
expresiod by his cortsspondents Seiiher can he unieftoko 
to return, or to correspond with the wrtters of, rejected 
manuscripts intendsd for thh or any other part of Natvox. 
So notice is tslicn 0/ SMcmymoiif communications ] 

Origin of Incsnaa. 

It Is natural that incense should Interest a botanist For 
at bast 4000 years mankind has usod for this purpose the 
product of several species of Boswcllia, natives of S E 
Arabia and Somaliland (the land of Punt) The English 
name Frankincense, borrowed from old French, sub^ 
stantlally means incense par excellence, and represents the 
fact that, except amongst the Hebrews, it has been the 
substance exclusively employed In ritual At last Epiphany 
frankincense and myrrh, in aetordance with custom, were 
offered at the altar of the Chapil Ko^al, St James's, on 
behalf of the King 

The use of Incense might have originated in two different 
ways, and It is not perhaps always easy to distinguish 
these developments Fumigation with fragrant or pungent 
herbs would easily arise a% a sanitary expedient ihb 
(ireeks called this fvp/apa, which connects with fumus, 
the plant name, thyme, derives from the same root This, 
as there Is evidence It did, would develop Into the notion 
0/ reremonbJ purJfiration and then of consecration and 
honour For such purposes it would be natural to bum 
frankincense on n firi‘-pan or renner Ihls was the 
Fgvption practice Mr Arthur bvans has discovered In 
Crete censers of Minoan age with lumps of some unde- 
term!ne<^ Incense still adheiing Much of the use uf Incense 
In modern religious ceremonies has onlv a sanitary iignific- 
unce Thus, at the coronation of (^oorge III , an official 
held a fire-pan on which frankincense was burnt, and this 
appears to have had no iltualKtic meaning It was not 
until the seventh century n^c that frankincense was ex¬ 
ported to Mediterranean countries It doubtksa carried 
with It is religious significance, and fiom this period dates 
the use of incense both by the Cjiecks and the Hebrews 
That incense was of exotic origin Is shown b\ the fact thai 
the Hebrews colled it lehAneh and the Oreeki 
names which, like the Arabic luhOn, probably all derive 
from some local name at the place of production 
The sacrificial use of intense developed gradu'illv and 
from a different source from the sanitaiy Sacrifices were 
primarily offi rings of food to the gods It was a later 
development to burn them so as to present them In an 
ethereal form Starting from the idea that the gods wore 
to be piopltiotcd through the sense of smell, frankincense 
was sprinkled on the burnt offerings to make tliem more 
fragront The latest refinement was to burn Iniense on 
the nllar alone The former the T,reeks called AigaMrrke 
^Tirti^rai, the latter KtBawmrhr irmBayl(ri9 Aristophanes 
in the fifth centurv b c carefully distinguishes (Clouds, 436) 
the three sacrificial nets the sncrifict proper (#vot), the 
libation, and -the acMItlon of incense 
Thr use of frankincense spread to Itulv, where it was 
used much as In Greece The Romans called it /as, whl<;h 
IS thi eouivalent cf The substitution of the letter r 

In the oblique case, tiu, tur-is, shows thit $&99 could not 
have found its wav Into Latin later than the fourth century 
n c In Greece olos was alwavii a saenfl* lal offering Mr 
Christopher Cookson, who has taken much kind trouble 
for me In this matter, Informs me "I can find no patsaga 
whore Woi need mean ‘ Incense' and many where It 
cannot ’* Now, the Romans had Iheir own word for a 
sacrifioe, socrij^ium tVhen thev began to use frank¬ 
incense, instead of borrowing Its Greek name, they used 
ttfs, the latinised form of substituting the name of the 
whole rite for that of a mere Incident in it 
The confusion so produced has oxKled for some 3000 
years There have been several notice** In NATtraa of the 
so-called Incense Altar of Aphrodite *’ at Paphos Thie 
la apparently baaed on the passag** In the Odyssey (8 363), 
where Homer sails It Msif But this Is merely 

one of hit common forms He uses It of the akai of 
Jupiter on Mount Ida (Iliad. 8, 48). nnd (11, 33, 148) 
of the altar of Sperchlus, on which Peleus hod vowed 
that Achilles should offer fiftv rams It is quite true that 
has beef translated “smelling with Incense ”, H 
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nwlly b«i Iti obvkmi and ilmplc meanlns of ** rocking 
with s«cri6ce " Virgil was, however, mmed, and para* 
phrasei the panuge Tn the Odyney (iCneld, 1, 416) with 
nU usual ampllncation Into ** centumque Sabaeoitura 
caicnt arae " But It Is evident that this was not acc^^ 
at the time The elder Pliny more than once discusses 
the question and asserts emphatically lUacis temporl* 
bus nec ture suppUcabatur ’* (N H , 13, 1, i) What* 
ever, therefore, may have been the development In later 
times, the Homeric altar of Aphrodite at Paphos could not 
have been an Incense-altar It Is true that it has been 
contended that sacrifices of blood were not offered to 
Aphrodite But this Is not sustainable Victims were 
offered to the Paphlan Venus In the time of Horace 

W T, Thisbltom-Dybr 


The Blactromotive Poice of Standard CsUa. 

At the International Conference on Electrical Units and 
Standards, held in London in October, 1908, It was 
decided that the electromotive force of the Weston normal 
cell should be taken provisionally as 1 0184 International 
volts at so® C until further measurcfnents, made under 
the auspices of the International Scientific Committee on 
Electrical Units and Standards, should enable a more 
accurate value to be assigned 
Measurements of a hi^ degree of accuracy have now 
been completed, and show that the Weston normal cell 
made according to approved spec. Iflcarions has an electro* 
motive force of 1 0183 international volts at so® C , 1 e 
I part m 10,000 less than the provisional value assigned 
in 1908 

In consequence, the International Committee has passed 
a resolution cxprosalng the desire that from January i, 
and until a further recommendation, electrical standardisa* 
non in the standardising laboratories of all countries should 
be based on the value of 1*0183 International volts for the 
electromotive force of the Weston normal cell at ao® C 
Accordingly, all standard cells tested at the National 
Phwical Laboratory will he compared with Weston normal 
cells of which the electromotive forces have been deter* 
mined by direct measurement to be 10183 International 
^ These latter cells, together with new 
^es, will from time to time be remeasur^ in terms of the 
international ohm and the international ampere In order to 
ensure a constant standard of voltage 
It was assumed in the National Physical laboratory 
certificates for 1909 and iqio that the electromotive force 
of the Weston normal cell was i 0184 international volts 
at ao C , and therefore these certifiiatei may be corrected 
for the change now Introduced by subtracting i pan in 
10,000 of the value stated on the certificate 

R T Glazrrrook {Director) 
The National Ph^slcol Laboratory, January 1 


Klaataeh'a Tbtory of th« Datcent of Mao. 

There appeared in Nature of Oerember ic. iqio, 
p. 306, a letter from Prof Keith on Klaalsch's theory of 
the descent of man As this letter is likely to give great 
discredit to the work of Klaatsch, In this country at 
least, 1 find myself, as a pupil of Kloatsch, justified in 
sa^ng a few words more almut it 
Klaatsch gives an account of his theory in a paiw, 
entitled “ Die Aurlgnoc-Rasse und Ihre Stellung im 
Stammbaum der Menschheil," in the Zeitsehr 1 Ethno^ 
/ogte, 1910, Heft 3 and 4 After a short description of the 
skeleton of the Aurignac man, described bv O Hauser and 
himself in detail before, and after some general remarks 
abcml morphological methods In comparing the fossil man 
with anthropoid apes, Klaatsch goes on to consider in 
some detail the comparative anatbmy of the humerus, 
ulna, and radius, and tte skeleton of the hind limb of 
Aurignac and Neanderthal man, orang-utan, and gorilla 
As Prof Keith in his letter says that this basis Is ‘ ulmsy 
®?**^P*‘*’ examine it again In 

thi skull, the resemblance between Neanderthal man and 
gorilla (called the N -G group), on one hand, and the 
Aurignac man and orang (called the A -O group) on the 
'^her, It ha^ly vj|^ble at all, only In the supraorbital ridges 
there arc atilt,'OMiie traces of It But the ?etemblancei are 
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very well marked In the 
the arms A superficial 
of A -O are slender, 

** clumsy '* But this Is no basis for eouct seUntlA;" 
search, the Important point is that there are tSfentabw 
In morpholo^cai details. The caput humeri, vdiidi artictf* 
lates with the scapula, has a greater loi^tudinal rtiamfitfir 
in A -O and a greater transversal dluneter in N^. 
There is a sulcus Intertuberculans between two rid^ 
for the insertion of muscles This runs straight down 
in A -O, whilst it Is somewhat B-diaped in N.* 0 . At 
the distal end, N -G shows a much greater mesial eplooo* 
dyle, so that there results a sort of incision (Inmiua 
BupracondyloldeB, Kt) In A -O the contour of the bono 
is much straighter, there is no diaip corner at all 

Very Interesting differences are found at the proximal 
end of the ulna, but as this especially is a point where 
verv detailed descriptions and technical terms are necessary^ 
1 snail pass at once to the (Tudlus The abaft of tlut bone 
—the same holds good ip both groups for the ulna—is 
almost straight In A -O , but Is distinctly bent in N -G.» 
so that the proximal and distal parts stand to each other 
in a well-marked angle In the lower limbs the differ¬ 
ences are not so well marked, althou^ there, too, thiqr 
exist Differences ore observed In the position of the 
trochanter major and minor, in the fomation of the 
posterior intertrochanteric Lines, In angle between the 
collum (neck) and the shaft of the femur, in the shape of 
the malleolus and of the caput of the tibia, and so on But 
they arc not so striking as in the upper limb This Is 
quite clear, because the hind-limbs in man are highly 
specialised for the purpose of supporting the body, so that 
the influence of function is here much stronger than it is 
in the arms, which are free, and not always submitted 
lo the same mechanical influences So the differences are 
more hidden But they can be seen by everyone who 
takes the care of studying the bones thoroughly 

1 hope that even this snort glance at the facts will have 
shown to the reader that there are two distinct groups of 
fossil man, the Aurignac man and the Neanderthal man, 
the Aurignac man resembling jn many points the orang, 
the Neanderthal man resembling the gorilla 

In the first part of his paper Klaatsch only gives these 
** rather dry moiphological facts In the second part 
he proceeds to offer an explanation of these facts Aa 
there is a close resemblance in morphological details 
of the Neanderthal race and the gorilla, and of the 
Aurignac race and the orang, he thinks thot there must be 
a real blood-relation between the respective races Klaatsch*0 
Idea, then, as to the descent of man is this There was, 
ori]^inally, one group of primates, proplthecanthropoi,'^ 
which, according lo iClaatsch, resembl^ man more cuseiy 
than any other now living pnmate These gave origin, 
among others, to one group, out of which sprang the 
Neanderthal race and the gorilla The Neanderthal man 
followed an upwards line in hli development, the gorilla 
sank back, having become specialised in one direction, and 
by this being unfit foe higher development Klaatsch ro* 
gards the gorilla and the other man-like apes as '* failed 
experiments of man " (miulungene Versuche xur defini- 
tiven Menschwerdung) 

In much the same way there sprang up another group, 
which developed into the Aurignac race and Into the 
orang So " the Aurignac man did not spring up from 
the Orang, just ns the Neanderthal man did not spring 
up from the Gorilla " (p 568, loc cii ) How these two 
races of mankind reached Europe, Klaatsdr tries to show 
in a sort of schepno, Which has been published In Nature 
already (November 34, 1910) The Neanderthal race came 
via Africa and Glbrutsr, whilst the Aurignac race come 
via Asia 

Further on, Klaatsch thinks it ^slble that there are 
races who are related in the same way to the chimpanzee 
and to the gibbon Other suggestions Prof Klaatsch 
makes about the existing races and the other prehlstbrlc 
races According to him, the Galley Hill xnd “ Brtlnn I 
skull belong almost certainly to the Aurignac race, very 
likely also CThancelade and Engls f As to the existing 
races, Klaatsch thinks to have found a relatkki of negroes 
to the Neanderthal race Otherwise 6is suggestions are 
very hypothetical, and only meant as a Working hypo^ 
thesis, so that It Is no good Aow to consider them closely 
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Mamina the theory itself thoroughly, and 
I drta; the eonchiilont 

, when Prof Keith statei that K las tsch ipcalu 

Sifleut a descent of man vm the gorilla or via the ornng, 
Ijils js wrongi as 1 hope to have made clear by the quota- 
tkgis of Klaatsch’s paper But when Prof Keith ipeaki 
about " convergence phenomena,*’ to which has to be 
aserUied a great deal, ha no doubt touchta the point most 
oaposed to criticism It is, indeed, very difficult to believe 
lit two racesi so much one like the other os man is to 
man, and yet so unhke in some minute morphoiogiml 
detailf as Aurlgnac is to Neanderthal, without supposing 
that they once wire very much more unlike, and that they 
afterwards got more alike again by converge nu But this 
difficulty of Klaotsch's thtor> must never make us foiget 
the facts The problem is this There are two distinct 

races " eaih possessing distinct morpholugiial chararnrs, 
the one resembling the orang in these characters, the other 
the gorilla How can these d^erences and llkonosscs be 
eaplained? It is certainly a very difficult problem, but u 
very interesting one too, that Is well worthy to receiv< 
serious consideration In any pase, we must be grateful 
to Klaatsch for having directed attention to this fact, and 
lor offering us an explanation—even if the latter should be 
only a pr^mlnary one Gbrhardi v Bonin 

Breslau, January a8 

Whiu admiring fkie manner In which Herr Bonin 
states the rase for his Professor, I do not think he has j 
produced any evidence that requires me to alter mv state* 
ment that Prof Klnatsch's latest theory of the origin of 
human races is founded on a ** fllmsv " basis I0 undrr- 
stand the nature of Prof Klaatsch's pan-anthiopoid " 
theory of the origin of human races, it is necessarv to 
know the clrcumsrancns which led him to furniulati it 
He found that the recently discovered Quatern ir\ in* 
dividual, which he has dignified with the name of ffotno 
uungHacenstM hausen—quite a modern type of man— 
followed closely in point of time the Individual he described 
in 1908 as H mousUenefuts hausen —a man of the 
Neanderthal type lo uciount for the manmr in whUh 
these two quiclcly succtcding types differ, Prof Klaatsih 
propounded the “ thiHirv " that the Aurlgnac man is di¬ 
stended from the orang stock, \ihile the Neandetlhal his 
arLen in the gorilla line of descent Now the (haracteis 
which separate those two types are exactly of the ^nim 
nature and of the same degree as separate n hIcKMi-horsi 
from j Shire stallion E\iry one of the points ntid lo 
differentiate these two types of men arc de^ndent on the 
degree of muscular diielopment Bones, espii tally limb 
bones, react sensitively to the muscles which move them , 
mubculai impressions and processes for the inbertiun of 
muscles vary from Individual to Individual, and from their 
nature are most untrustworthy for the purpose of tracing 
affinities 

There is thus, in my opinion, no need to have recouiv* 
to such a theory as Prof Klaatsch has formulated to 
explain the contrasted characters of the Aurlgnac and 
Neanderthal types of men, the problem Is of the same 
nature as meets us when we seek to explain contrasted 
breeds among dogs and hoises Further, from a study of 
acromegaly, that most interesting disease of growth which 
I have had opportunities of examining of late, it is quite 
apparent that on alteration in the acUon of the glonds of 
Internal secretion—especially of the pituitary—will change 
In the course of a few years a man of the Aungnac t>pe 
Into one of the Neanderthal type—not an exact replica, but 
near enough to leave no doubt that the characters of acro- 
mMallcs and of Neanderthal men arc of the same nature 

Prof Klaatsch also realised that If his theory were 
applicable to two races of men, It should hold true for 
alt Hence his suggestion that some may have arisen 
from tbe chimparuee dnd some from the gibbon His 
tbe^—a " pan-anthropoid ” theory—of the origin of 
humgn races is designed to account for the various features 
which diaracterlse and differentiate human races 

To tbewe acquainted with the great mass of evidence 
wbkh has accumulated In recent years relating to the 
itructare. development, and habits of living and extinct 
attUuopoldt, Prof • KlaatMh*s theory must appear 
altoge&ar untenable From 1890 to 1900 I devoted mvself 
to aa investigation of the Higher Primates, maxing com- 

NO 2155, VOL. 85] 


plete dissections of more than eighty animals, and 
collected all descriptions which had bran published at tbe 
clobe of that period, with the intention of tracing, from 
the mass of facts thus collet led, the evolutionary nUtory, 

not only of man, but of each of the anthiopolds An 

extensive analysis was made of the structural characters 
of each of these animal forms C haracters are found in 
them which also occur in lemurs, in South Amencnn 
monkeyb, In old-world monkeys Some characters are 
common to all the members of the Higher Primates 

(man, gorilla, chimpanxra, orang, and gibbon), other, 
which ase lommon to thi (nant Primates (man. 

gorilla, chimpanzee, and orang), others which are found 
only in man, the gorilla, and ihimpanzco, and then a 
considerable number whuh are peculiar to each member, 
and may be rcgardid as Itte acqulsitionti 
The characters 1 relied on were not buch as Prof 
Klaatsch has used—the highiv variable muscular impres¬ 
sions on bones—they were points suih as, I believe, mobt 
anatomists would regard as of morphological worth 
Publication of my results was suspendtsl owing to several 
Circumstances, and T do not regret the fact, because since 
then much additional evidence h ib been discovered, such 
as thi affinities shown by blood trslb and bv susci^ptiblllty 
to disease, and much of an inaiomicat and physiological 
niture, which I hope to gither and s^stMimtiso Mean¬ 
time, 1 merely state briefly the results reached more than 
ten years ago Whatever theory Is propounded of the 
origin of the several members of the Higher Primates 
must account for their strurtuni md functional characters 
It IS certain that Prof Klnatsch'b theory is altogether 
inapplicable for their explanation 

Table giving an /Inalyru of the Structurai Chafocters 
of the Higher Primates 
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The manner in which 1 seek to explain the distribution 
of these characters is the following The gibbon Is re¬ 
garded as the representative of the basal slock of the 
Higher Primates, and thN Hylobatian stock is looked 
upon as an offshoot of a basal stock (late Eocene prob¬ 
ably), which also gave nss to the Old and New world 
monkeys The distribution of characteis of these groups 
IS thus explained in the modern representatives of the 
Higher Primates Ihe evolution of the Hylobatian form 
marks the first and most important stage in that process 
which led to man's upright posture The body of the 
gibbon shows all the adaptations for an upright posture 
(perhaps downnght would be a better term) in which the 
weight Is more suspended from the arms than supported 
by me legs 

Ihe next stage In the evolution of the Higher Primates 
Is clearly the appearance of a form which, compared to 
all that had gone before, may be regarded as a giant " 
stock There can be no doubt the Giant Primates (man, 
gorilla, cbimpanxee, and orang) arose from the Hylobatian 
stock, and tnat Dryoplthocus (a Miocene form) Is a very 
good example of an early Giant Primate The first stage 
In the evolution of the Higher Primates Is the acquisition 
of a new posture, the second the acquisition of a new 
stature The orang docs not poiscM a number of 
characters which are held In common by man, the gorilla, 
and chlmpansee, Hnd 1 therefore suppose that the orang 
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was the first to break oA from the basal stem of the GUnt 
Primates. The oran£, although It hat the giant site, has 
retained the brochia^ng or arm locomotion of the gibbon 
stock, his thumb and great toe have become vestiges, 
the process of shortening of thi spinal column, which set 
in during the Hylobatian stage, nas progressed, so that 
now the lower limbs are attach^ to the body one or two 
vertebre higher than in man, the gorilla, anu chimpdniee 
it has retainr*d a primitive arrangement of the ur cavi¬ 
ties of the nose and face, whereas man, the goritla, and 
chimpanzee have the same elaborate arrangement of celts 
which differentlnlr them from all other primati s 

Ihc orangV lower limbs are in a state of retrogressjon— 
an opposite to human limbs as could be Ihc Aungnac 
man, which Prof Kloatsch assigns to the orang stock, is 
remarkable for hli narrow ana long head, wncreas the 
orang's head is the most rounded m all pnmate forms 
The resemblance between the humerus of the Aungnac 
man and that of the orang Is fanciful, in my opinion 
If we may judge the basal orang stock from its modern 
descendants, the one thing we can be certain of is that 
It IS the last of the Higher Primate stocks which is likely 
to give rise to the human rocoi On the other hand, the 
chimpanzee, and especially the gonlla, are evidently 
the descendants of a stock from which it is not difficult 
to suppose the primary human stock may have arisen 
The tendency to a greater use of the lower limbs was 
evidently already present in th it primitive stock 

The conclusion 1 reached in looo simply confirmed the 
statenru>nts mode by Huxley In 1863 

Nothing 11 impossible in natuie, but there are some 
things which are highlv improbable A multiple origin 
for a single species U one of the most Improbable, and, so 
far as tlM human species is concerned, there is no need 
to suppose a multiple origin Prof Kiiiatsch's opinion of 
anthropoid apes throws an interesting light on his theory 
Ho has reverted to a slight modification of the very ancient 
view of the anthropoids—that thfw are representatives of 
retrograde humanity In Jferr Mnin\ words, Klaatsch 
regards the gorilla and the other man-like apes as ** failed 
experiments of man Ihere is no scientific basis for such 
a statement-^the gonlla fills its place in nature quite as 
satisfactorily as mon 

This view of tho nature of the nnthromids only afftets 
us so for ds It may help us to understand Prof Klaatsch*• 
theory of the “ pon-onthre^d ** origin of human races 
If that OTinion is well founded, the <^inion thot the 
Higher Primates were designed as experiments m 
" Menschwerdung," then, of course, it fallows that the 
expenmenter may have succeeded on several occasions, and 
that each of the primitive primates may have given rise 
to races of men In reality, we are twing again intro¬ 
duced to the old theory of design, and hence the state¬ 
ment in my last letter that Prof Klaatsch*! theory 
exceeded “ the limits of rational speculation " 

A Kkith 

Royal College of Surgeons, England, February 4 


By reason of their knowledge of thead 
and our ignorance of thema in 1855 the Ri 
enabled to evade that of the Fradch and ^ 

U M S HattUf was wrecked In these detta 
Japanese man-of-war Tabor was totally 
abllng of several gunboats which have am 
survey these islands, and the numerous wrecks of BritUI 
and other schooners which are to be found akuig 
shores, testify to the difficulties which ftHround tha 
ation of three waters before the advent of Captolh SttoWj 
he Royal Ueographical Society were so impressed by tbt 
value of his wuik that they awarded him one of thClc 
annual grants, and approached the Lords d the Admiral^]/ 
to obtain for itb author substantial recognition. Had tn 
work been carried out by one of oor surveying vosesb ll 
would have cost this country many thousands of pounds* 
\U that WBb learnt was to the cflect that no rule esistad 
for tho payment for work of this description* At a sut^ 
sequent date the Rt Hon Arthur J Balfour wai 

approached Among the slgnatorlfs to the petition 1 set 
the name of the president of the Roval GeoM^Ical 
Society on behalf of the uQpncll, tha Admiral of the Fleet, 
Rudyard Kipling, and those of many other welldcncwn 
persons Captain Snow gave up his working took and 
received no recognition 1 know that captains and 
admirals of British ships, like commksloners sent out to 
study seal fishencs, have sought ap4 obtained valuable 
information from Captain Snow John Mtuts. 

Shide, Newport, Isle of Wight, January 30 


I 4M surprised and sorry that Prof Milne should Ildnk» 
as he scemh to do, that 1 sought to belittle Captain Snow's 
achievements, for 1 not only ba^ my article on the sea- 
otter upon Cdptflin Snow's additions to sootoglcal know¬ 
ledge, but I also paid an unstinted compUment to Captain 
Snow's romantic and adventurous career 1 mentioned 
briefly that Captain Snow had won the reputation of an 
authority on the geography of the Kuriles; but that brief 
statement, brief b^ause 1 was not dealing with, and was, 
indeed, very imperfectly acquainted with, his geographical 
work, wa^ neceuisarily inudeauate Prof Milne hat done 
proper justice to this part of Captain Snow's work 
As regards the valuable Information that Captain 
Snow has given to persons charged with the Inspec¬ 
tion of the seal-Gbhrries, 1 can bear testimony of 
my own Still better testimony can be found, for 
instance, in Dr L Stejneger's report of i8q8 on the 
Asiatic fur-seal islands, for Dr Stejneger not only draws 
hiR description of the Kurile seal-reowles chiefly from 
Captain Snow, but pays tribute to his " invaluable addi¬ 
tions to tho authentic history of the Kuriles," and to 
himself as " a man of unusual ability, literary and sdan- 
tific, for the profession he bad chosen to follow." 

D'Aaev W Thoupsoh. 

Aa ApparoBtly bkhorto Unaoticod ‘‘AatlolpatlofB* of 
tho Tkaory of Wawral SalaetiOB. 



" In Forbiddm Satfl." 

" D W Twho srritps a review of the sea-otter, or 
rather of a book called " In Forbidden Seas," in Nature 
of January a6, tells us that he Is not aware that any 
living naturalist has ever seen this animal in Its natural 
state Now, Captain H J Snow, who is the author of 
" In Forbidden Seas," is, from my point of view, a first- 
clnss field neturelist, who by his collertions and observa¬ 
tion b has added considerably to zoological and geok^ical 
knowledge 1 may add that he is also a keen surveyor, 
and hif maps of the klandi In these " Forbidden Seas " 
were so far back as 1895 published for the use of saikri 
by our Admiraltv By the publication of these charts, the 
shortdit routes between Vancouver and certain ports on 
the Asiatic coast have been freed from uncertainties and 
dangers Canadian and other vessels crossing the North 
Pacific, m cases of emergency have new lurbourt of 
iVfuge which con be approached widi comparative safety 
Snow’s charts show new rocks and ShMls, take out 
others, adjust Islands In longitude. Indicate anchorages, 
tide rips, watering places, seal and seal-lion roolcerlet, 
and, in short, make the unknown known Sailing dlrec- 
rions go with th^ charts ^ 
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In Louden 's Magazine of Safutal RUtory, iSlJr 
pp 40-^, there ^peorv an article entitled "An attempt 
to classy die ' Varieties ' of Anhnalt, artth observadons 
on the marked Seasonal and other Changea which natur¬ 
ally take place In various British Species and which do 
not constitute Varieties," by Mr Edward Birth Certdu 
passages contained therein seem to Indicate iMt the prin¬ 
ciple of natural selection, or the survival of the ftctedti 
was clearly understood Blyth In 1834, and, further, 
that he recognised its o^Ilcaflon to araficial otlectiop. 
Moreover, he demonttratei the idea of sexual selection in 
one of Its bearings 1 hove therefore considered them of 
sufficient Interest to be made public, as It appears fhay 
have hitherto escaped notice 

" When two anlmak an matched together, eidl renark- 
able for a certain peculiarity, no matter how trivial, 

IS also a decided tendency In nature fdr that psciiharity 
to fncresie, and If the produce of theee anlmak be Mt 
apart, and only those In triilch the eome pecoflarity {a mast 
apparent, be selected to breed from, the ACKt gefte rst te w^ 
will posesiB It In a sHll tnare remarkable dsnree, and so 
on, till at length the variety I derignata a bresdj la te fwcdi 
which may be very unlike the or^fnA type-" • , "It 1) 
worthy of remark, however, that the original and. typifw 
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k in iftwurn igmt up by tlM 
'll 1IM#il» bf mich ft true brm la produced , 
of • epectet u tmqMoUoHuhly better, 

^ Wftitirftf hftUtt then nny Engdlflcutlpn of that ,1 

t- M *He sMLUll pftftftlona excite to rlvalty and 
^ nm thft fttrongf owat ftlwan prevail over the 
m AfttfaWi in a ifate «f nature, is allowed but 
(Mtunltlee ^ cootUinlng lu lace In a large herd 
■ 4be fCnmgeet bull dHves from him all the younger 1 
vaakar indiy«Iualf of his own sex, and remains sole '' 
ttoiter of the herd, so that oil the young which are pro- 
mcftd must have had their origin from one which possessed 
the maximum of power and ^yslcal strength, ond which, 
coaaM)UMtlyi In the struggle tor existence, was rho best 
rithle to maintain his ground and defend himself from every 
/Oflfsny In like manneri among animals which procure 
gjieir food by means of their a^ity, etrength, or qelicoty 
^ sense, the one best organised must always obtain the 
^rtfttaat quantity, and must, therefore, become physically 
ilM stroi^QSt, and be thus enabled, by routing ita 
opponents, to transmit It# superior qualities to a groan r 
juunber of offspring The eame law, therefore, which was 
Intended by Providence to keep up the typical qualities of 
^ tpacies,^ can be easily converted by man into a means 
of raising different varieties, but It is also clear that, if 
man did not keep up these breeds by regulating the sozusl 
Intercourse, they would all, naturally soon revert to the 
iPflgUial type, FartW, It Is only on this principle that 
we can satlsfactori^ account for the degenerating effects 
said to be produced the much censured practice of 
** breeding in and in ’ lliere would almost seem, In some 
apeclfts, to be a tendency, in every separate family, to 
some particular kind of oevlatlon, which is only countfr- 
■acted by the various crossings which, in a state of niiture, 
must take place, and by the above-mentioned law, which 
causes earn race to be chiefly propagated by the most 
typical and perfect Individuals '' (pp 45-46)' 

On the suggestion of Prof Cpssar rwart, the above 
quotation was submitted to Mr Francis Darwin, who htui 
kindly informed me that he agrees with my remarks in 
general, but Is unable to state dranitely the identity of the 
author 

In hit Introduction to the Origin " Darwm notlcri, 
several such ** antiUpations,'* but no reference in made to 
01yth's name In this conneetion 
It seems indeed strange that Darwin should have been 
unacquainted with this article, and, what appears stranger 
still, that Blyth himself should have failed to direct otten* 
tton to his paper, or that there should be no mention of 
Ihsce passages in either Darwin’s or Blytheorre- 
ppondence Mr Franrls Darwin has, however, indicated 
(** More Letters," I , p 6a) that much of DaiwmV torn- 
spondsnee with Blyth has not been forthcoming This is 
to be regretted 

Curiously enough, In a letter to LyeJJ, Darwin says — 

' ** Blyth says (and he is In many rwpects a good judge) 
that his ideas on species are quite revolutionised " 
f * Life and Letters,*' 11, iftgy, p 316) 

At this juncture the question naturally arises, viz, Is 
the Edwora Blyth of the article Ike Edward Blyth of 
Calcutta? On turning to Qrotr’s ** memoir" (Journal 
Asiatic Soc Bengal, August, 1^5, part ii, supplement), 
fwe find j[p f) that Blyth contributed to both Louoen’s and 
Cbarlesvorth’s series of the jlogoslne of Natural Hutory 
from the year 1833 From the titles of the various articles 
which appear under Edward Blyth's name in l40uden*s 
Magazine, there Is no evldeoce to Indicate that all these 
contrlbutloos not originate from the same writer On 
^Crots's eridenoe we are therefore justifled In concluding 
that our audwr is the naturalist who afterwards made 
himself famous by hit writings 00, and profound know¬ 
ledge of, the mammals and birds of India. Moreover, this 
omchislon is subatantlflted by our author’s address, given 
Aa Bm ftftine volume.of Lmsdeo in several instance! as 
** Tpotlng, Surr^f” and we Itam (** Diet National Blog., 

' ^MOn, iWi voh v , p ayd, art. Blyth, Edward) that 
Myth purchased a druggist's business at Tooting on 
0f age 

Mr I Rltdiie, of the Royal Scottish Museum, has 
' to me that Blyth, in 1859, may qultc^eaiily have 
what he bad writi^ twenty-four years 
1 Tkswllcs In this quo^sdoB an Blyth b 
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prevkHitWf the more so as he failed in the true application 
of hU princlydy " llie association of h|s loftas vrith 
those of Darwin would, therefore, be Incomplete or 
entirely wantiiw 

Though Blyth seems clearly to have recognised the prlit- 
of natural selection, he fails in Its true appUootlon 
la |mt he regards htt " principle " as operating for the 
Conservation rather than the progression of the type, 
wherea* the two really go hand In hand, the one being 
a complement of the otner In the successive stages of 
evolution Moreover, proof of Blyth\ inability to recog¬ 
nise the logical issue of his theory is exhibited In M>me 
of his remftrkfc, which appear to dlugree, or are Incom¬ 
patible with, one another For instance, it Is hard to 
reconcile the sentence commencing " Farther," and end¬ 
ing " breeding In and in," with some of his previous state¬ 
ments 

Blyth was a staunch supporter of Darwin's views, and 
his eaily theorisings are of inrere*ir in connection with hU 
projected work on " The Originallun of Species," which, 
nowtver, was never completed, even in manuscript form 
(Qrote, loc cit , p xivl H M Vidcsaa 

8ia Princes Street, Fdlnburgh, February 3 

Tha SaiUng-FUght of Birda. 

Ik Naturx of February 2, Mr Maltock remarks that 
the sktmmmg of some birds near the suiface of the waves, 
where the variations in the velocitv of the wind are great, 
may be dependent only on the inequalitiob of a horirontal 
breeze, and that an upward cunent is not absolutely 
necessary My own observations have led me to the ion- 
clusion that whenever a bird glldi s for any distance with¬ 
out losing altitude he is, no less than the soanng kite 
or eagle, utilising an upward current of air But it is 
possible that Mr Mallock mav bt^ thinking of the albatross, 
who is perhaps without peer in hib power of proflting by 
the vagaries of the wind Unfortunately, 1 have had no 
opportunities of observing the albatrasb, and from those 
who have 1 get very conflicting accounts, some nialntaln- 
tng that he will glide for long distancts under ciMiditions 
which make it almost certain that the wind is honzonial, 
others holding that, though he brings the ait to greater 
perfection, he docs nothing different in kind from what 
tfle gull, that hangs with outstretched wings over the stem 
of a steamer, Is able to achieve 

My object in writing this is to urge any of your readers 
whose good fortune ^ves them opportunities of watching 
the albatross on the wing to makt ranful observations on 
thU very interesting subjW F W Hladley 


I AGBLk with Mr ileadky that observations of the 
various conditions under which flight with fixed wingb tan 
be acLomplibhed arc di^birable, but it ib quite as important 
to determine the motion of the nir in any particular case 
ns to observe the behaviour of the bird 
In the case of a bird bkimmlng close to the surface of 
waves the action is presumably that sketched below To 



appreciate this properly, regard mubt be hod to the vertiial 
motion of the air m respect to time os well as to the wave 
surface It Is assumed that the speed of the wind li 
greater than that of the waves, and that the bird Is flvlng 
to windwards In these cireumstances, the mean velocity 
of the air is Usa In the lee of each wave-trest than It is 
on the windward akme (indeed, when the waves are steep, 
the flow on the lee si^ may be reversed) 

If a bird follows the course indicated by the dotted 
line, it gains, not only from the ascending current off the 
windward alopes, but also from the Increased velocity lit 
can acquln by dropping to a low level in the slower wind 
to the feewara them 

The question of poosible flight by variations of horl- 
sofital vmolty hqa been treated by Ravleigh and Mr 
R E Proude _ A Maluock 

In Ijke flight of birds, betides the change in the Inclina¬ 
tion of tha wing planes noted by the Rev R Abbav In 
Natvu of Febiwy q, there must surely be some move¬ 
ment either of the wing, tall, or body which takes the 
place of the screw of the aeroplane The seagull, for 
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Instance, gives in occastonal quivering motion to one or 
both wings which Is clearly perceptible to the unaided eye, 
although propulsion and chiuige of position relatively to 
air currents seem to be accomplish^ by strokes of the 
wings resembling sculling strokes 

It IS not the birds, but certain insects, which exhibit 
quiverings of the wing Imperceptible to the C3re. The 
hoverer-fly, Syrpbus, for example, can remain In one spot 
In the air while the wings are vibrating at such a rate as 
to be invisible, and at the approach of danger, or at will, 
It may suddenly by some movement, also invisible, transfer 
Itself to a distance of a yard or more, and there continue 
the wing quiverings, which malntun the body almost 
stationary 

Is not motion In all flying and swimming things attained 
by presenting the wings or flns at a suitable angle to the 
air or water, while at the same time giving a pro¬ 
pelling motion to the tail or dorsal fln and body, and also 
by a sculling motion of the wings or side fins, in the rase 
of some insects and fishes. Invisible to the human eye? 

Dei by, bebruary 9 Edward D Hearn 

Damonttratlon of Peltier end Tbomeon Effaete. 

Till following method of demonstrating the Peltier and 
Thomson effects may be of Interest In rig 1 the current 

E asses through an Sb-Bf-Sb bar, the points of contact 
eing amalgamated to reduce the resistance Two coils 
of No 36 covered copper wire arc wound on the bismuth 

A B 




one near each Junction, and by means of the leads A and B 
are placed in the gaps of a metre bridge, and a balance 

produced On passing a current of 1 ampere through 

the bars, one junction is heated und the other coolf^, 
which IS indicated by a galvanometer deflection of about 
40 mm due to the change in resistance of the copper 
coils fhe direction indicates a hratmg where tlie current 
flows from Sb to Bf, ind mre werja 
Fig a shows a similar arrangement for exhibiting the 
Thomson effect The bent Iron rod is heated to heat 

at C, and the ends A and B dip into vessels of mercury, 





thus ensuring a large temperature gradient On passing 
a current of lo amperes in the direction ACB, AC is 
warmed and C B cooled, ahowii^ that the Thomson 
coefficient is negative The part EF must be packed in 
asbestoif wool to prevent heating disturbances from out¬ 
side S G Staruno 

Municipal Technical Institute, Romford Road, 

West Horn, £ , Ja nuary a8 

Tba Fomatioii of ttpbma of Liqnida 

In aanductlng Plateau’s experiment for the formation 
of spheres of liquid in a meaium of equal density, it is 
still customary to use oil of aome kind in a mixture of 
alcohol and water The following method will be found 
*ich simpler and moro effective A glass beaker about 
10 cm diameter and i< cm high Is filled with water at 
aa* C to two-thirds of Us height By means of a pipette, 
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1 litre of water are disdiiarged at the 
beaker, so aa to form a lower layer aHgbt^ 
the water above A large funnel furolpned wltn 
and having a stem 1 cm or more In dUuaetefi ft 
placed centrally in the beaker so that the ftam tunmitiifti 
about 7 cm from the bottom of the vend. A 
of commercial orthotoluidlne, at a temperature leaf AM 
aa^ Is poured into the funnel, and the tap tuhied so pus 
to allow the liquid to flow gradtially into the water. A 
sphere of orthotoluldine forms on the end of the stem* the 
growth of which resembles that of a soap-bubble blowA 
irom a pipe* 

It IS quite easy In this way to make spheres 6 or S na* 
In diameter, and the red colour of the orthotoluldiAe 
renders the procedure visible from a distance* The funnel 
may be lifted out and the sphere left floating In tho 
water, and on surrounding the beaker by a square glasa 
vessel, also containing water at aa°, the true spherical 
shape of the drop is seen If the beaker be surrounded 
by cold water at is**, the dphere will elongate in its borl- 
xontal diameter and sink, whereas If tne surrounding 
water be at ay" or more, a vertical elongation will take 
place, and the sphere wilf rise and attach Itself to the 
surface of the water in the form of a hanging drop This 
^haviour Is due to the fact that orthotoluldine and water 
ore equal In density at aa", but owing to the former liquid 
possessing a higher coefficient of exMnsloni it becomea 
less dense than water above aa", ami more dense at a 
lower temperature 

It may be added that all the usual experiments wrth 
liquid spheres can be carried out In the beaker, and the 
method of formation has the advantage that a sphere of 
any desired size may be formed by cKwing the tap when 
the requisite c{uantity of liquid has run out In the course 
of a ^neral .investigation of liquids which are lighter or 
denser than water, according to temperature, the writer 
has found several which may be made to produce spheres 
at certain temperatures in the manner described, but hab 
found orthotoluldine to be best suited to the experiment 

CiiAi R Dakuno 

City and Guilds Technical College, Finsbury, E C 

ColUtry Wamingt. 

I HAVK read the letters which have appeared on this 
subject with consldcrabie interest We have two theories 
before us Both theories connect the presence of fire¬ 
damp with changes of atmospheric pressure, but the* one 
considers a time of high pressure os being most likely to 
cause an outrush of gas, whilst the other regards a falling 
barometer as the period of greatest danger It does not 
soem at all reasonable to suppose that the atmospheric 
pressure would compress the rock and force out the gat 
as the Author of the Warnings suggests Rather would 
air enter the rock cavities in such circumstances The 
tendency for firedamp to escape during a falling barometer 
would be greater than during a rising barometer, but ttie 
evidence only shows a vei^ slight connection to exist 
between the nse or fall of the barometer and colliery 
disasters 

The firedamp generated in certain coal measures exists 
in the rock, opparently, under considerable pressures, and 
Its escape docs not appear to be likely to be much affected 
by atmospheric pressure changes The Author of the 
Warnings remarks —** There waa a time when no one 
guessed that thn earth's surface was always on the ^ 
move ** In -colliery districts the earth's crust la 
always on the move, owing to the colliery workings them¬ 
selves This movement Is not a bodily osclllation^lt ia^ 
an Actual rending of the strata for some distance below 
as well as above the team being worked U it not 
likely that it Is to the formation of fissures In the rack 
In this way that the gas owes Its liberation ? Considerate 
■paces may also be formed by the* settling and creep Ui 
front of a working face, the firedamp would collect in 
such spaces and be forced out by further settling. At any 
rate, it seems clear that the escape 6f firedamp In quaAtity 
Is more likely to be the result or some local change rqthar 
than to changes of utmoapheric pressure. 

R M Dkelet 

Inglewood, Longcroft Avenue, Harpeicflen, 

February 3 
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InMMMPA/CiiL lasmvTS at 

PARIS. 

tkn of the Oceanographical InttU 
arist which took place on January 23, 
hak the oonpletion of the foundation of 
of Monaco*! tnatitute in Paris and Monaco, 
att fra In the hiatory of the science of oceano- 
If Britain kd the way in initiating the 
tic adentific Investigation of the sea by the 
I of the ChoZletigcr expedition in 1874 under 
tfta Madershlp of Sir Wyville Thomson, and by the 
pMWcation of the results of that remarkable expodi- 
tiOA under the direction of Sir W^viUe Thomson ond 
Sk John Murray, no country or individual has done 
more to establish oceanograpny as a science than His 
Ss nsn e Highness the P-ince of Monaco 
Mr. I Tb Buchanan has for so many years been 
aasodated aitu the Prince ot Monaco and his oceano- 
graphical rescarchosi and one sees as an outcome of 


I Fio. I of ib« OcMunamphioJ Imututc «i Puia. 

hls influence the present methods of the physuo- 
chttnlcal Investijrations, that are being carried out 
6n board the Pnnresse Alice, in the museum at 
iMcnaco, and the institute in Paris This valued help 
and guidance the Prince has recognised, not onl> 
‘conferring on Mr. Buchanan the Order of St Charles, 
but also by making him vice-president of the ** Comity 
«de Pcrfectionnement ” . , . ,, 

Mr. Buchpnan has given an Impression of the Iifis 
iwork of the Prince of Monaco, which found expres- 
tskm In the solemnities * connected with the Inaugura¬ 
tion of the Oceanographical Museum of Monaco in 
April last year,* and it is now proposed to add a 
‘'furtiier Impres^n of the Prince's work on the occa- 
SloA of the InBUgfUration of the Oceanographical 
Institute of Parts. 

When the Mnce commenced to build the museum 
at Monaco he was determined that the institution 
^eld the best possible scientific returns To 

I Katuis, ApA 14, toL inilil, p 191 1 

t /MS^ Noraabtr 4, voL Unv , p 7 ' 
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ensure this ha has created the Oceanographical Insti¬ 
tute of Paris, where courses of instruction to students 
of the university, and pubhc lectures of a pooular 
character are pven Thus the Oc^ogra|mical 
Institute is composed of (1) the “Institut Oc^o- 
graphique*’ of Paris, andYa) the ^'Muste Oedano- 
gra{>hique" of Monaco. Tnc Prince has familiarly 
desenbra the museum at Monaco as the workshm 
or factoryi and the institute at Pans as the retail 
house. At Monaco is carried on the work of a labora¬ 
tory, and an exhibition of products of the ^ in an 
interpretative, scientific, and yet attractive manner. At 
Paris there are lectures and demonstrations which, it 
IS hoped, will diffuse a taste for oceanography among 
industrious youths, who would ultimately complete 
their studies by personal research work at Monaco, 
and afterwards gi«c their successors at the institute 
in Pans the fruit of their labours Thus the two 
establishments form one in^ititute with an unbrt^en 
interchange of work—experimental on the one hand, 
didactic on the other, all co-or- 
dinated and concurrent with the 
same aim—the advancement of 
oceanographical science. 

^ The institute, as has already been 
pointed out, is at the same time 
rrench and international French 
because Its seat is in Pans, with a 
hrench ‘‘Conscil d’Aciministra- 
tion", international because the 
^ men m whose hands the Pnnee of 
Monaco has placed the technical 
scientific direction are chosen from 
the whole world, without distinction 
w' of nationality, amongst savants who 

are qualified oceanographers The 
Prince himself is president, Mr 
I J Y. Buchanan, F R S , vice-presi- 

; dent, and Sir John Murray, K C B , 

F R S , and the writer, are, along 
with Mr Duchnnnn, the British 
m representatives Among others on 
this ‘ Comity de Perfectionnement 
arc Dr Jules Richard, who has so 
long been the ihief of the Prince'h 
scientific staff on board his ships, 
and who is now director of the 
museum at Monaco, which, as Mr 
Buchanan has pointed out, owes so 
much to his strenuous nnd un- 
^ selfish work”, Dr Paul Regnard, 

administrator of the institute in 
Pans, Prof Dr K Chun^ of 
Leipzig; Prof Hergesell, of Strassburg, M horel, 

of Lausanne; Dr. F Nansen, Chnstiania; Com¬ 
mandant F, A Chaves, director of the meteorological 

service at the Azores, and several others The late 
Prof. Agassiz represented the United States on the 
committee. It will be seen from these few names 
mentioned how international this committee N 

Situated in the heart of the Latin quarter, in Rue 
St Jacque, the institute is destined to fulfil an im¬ 
portant rdie in the cduiational life of Paris The 
Bite chosen Is the old property of the "Dames de 
Saint-Mlchel," which was acquired m 1906 by the 
University of Paris with the help of the Stite, of 
the city of Paris, and of the Prince of Monaco, and 
the university has ledcd the part occupied by the 
institute to the Prince of Monaco. 

In selecting M. Ndnot as architect, the Pnnee has 
been able to combine art with science in the erection 
of the institute at Paris. 

The central feature of the institute js a large 
lecture theatre, accommodating eight hundred people, 
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IS suited to accommodate rigHty persons and is 
suitable for conductintf systematic soentific courses 
of lectures to universTty students The auditonum 
of one theatre fanes that of the other * 

and the screen aMdi forms the Ian 
tcm screen for each theatre divides 
the one from the other The small 
lecture room also forms additional 
seating accommodation should the 
large une be at any time rowded 
rbe admintstr itor erf the institute is 
Dr Paul Ri^nard who has for many 
years been associated with the 
Prlhce s work His house forms part 
of the buildini; so that the admtnis 
trator is always on the spot Under 
him ire three professors—Prof 
Berget for the study of physical 
ocean {.raphy Prof Joubain for bio- 
logical oceanography and Prof 
Portier for the study of physiology 
of manne animals and plants Each 
professtr has a very comfort-iWe 
pnvatc room of his own and at 
tached to it a large well-eouipped 
laboratory with every setennbe re- 
quirement and even nuuiy scientific 
luxuries including a mnous and 
well fitted photographic oark room to 
eich of the three department! These 
private laboratbnes are each large 
enough to accommodate bcveral iv- 
scarch students if the professor of tfie 
dqwrtment so desires There are 
bendeir a few smsU laboratones 


the important ^ 

museum at Mmuo ^ TWtfiarV^ 
for aquaria obe pontabia four hwfp 
other fs to eotitan «I 
amfll^aguirt^wl^ ^ 

ing thambor and tfleisM'faS|s^^ 
novd and Interesdcqg part of tbs 
atitudon and uiooa fay is w 
tonum for die dlapoMl of 
waste products Thore Is an i 
mechamrs worfubopf fttmi^ 
every posnlrfe regiarsment said In 
charge of a otpaMs msehaidc tt fiba 
French Navy Already, as ^afl aaai 
ample of work that am he damf to 
this woricshopi it may he m snH oo ed 
that a small sounding machine, 
which K used on board one of ^ 
Pnnee s ships was entardy een* 
btnicted here 

There lb plfo a ^ledal room fitted 
to contain some 96 000 lantern riides 
The secretariat Is an Important 
part of the Institutkai aa well aa a 
Handsome council ^fuunber In which 
the Consetl d^Administration and 
the Comitd de PerfectkmnemeBt 
meet The secretary’s room is deco- 
rited in a very beautiful and origifial 
manner by a young artist M 
Laugier who has passed several 
years studying in the museum at 
Monaco at the Sorboone and at 
Roscoff He bas thus become tho* 
roughly familiar with the forma and 
ecrfouri of many Imng marine animals and plants 


repn 

a Kem bmw th« wa to that the aecretaiy Hves in ^ 



which are iht apart for ipecialiati of any nationality ] veritable aquanuin-~wond«ful mottuaett tnirtataa^ 
to cirry ant any vpecial reaearch ] and etrange flab awiininiag round amoiqr roclcit nna 

vjhere if a good hbraty which wil be aubCidiary to | waving aea weed and tUb wbdie Mfanftiatfai^ In tl 
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■vf Ito ceOuig in whkh it 
its otftHtretcMd arm 
nchly but gracefuny ornate 
cture theatre it 
Micbitectim with fine panele 
, who Im accimipanied the 
fj^ffincBst^ Alice during teverel 
)o Jhaj^di tc rr an ean and tropicb but 
jpdnel represents oceano- 
ew mik i d d^ of the Pnnceste Ahce 

tm tald^^Eoii'board of a trawl and a trap 
^Ihia dW bid 4 Mitlwr represents a whale boit 
l»gd oTtha hAmm ti fast to a whale A 
f^aasnu tihtM iMon of the lar^ material 
lA tr » wt 0 A' 1 fknj^ of the ship while a fourth 
imr Mil carried out below inside the 
t Mhoiatw/ fc^ 

t s a a gf at i Ai wda pr es ided over by the Pnnce 
jHoiaod hlmaa If graced by the presence 

M tti PraauMt of fta Republic M Falli^res and 
0 maf fMtabm of the Qpvernment and by Ambassn 
asd Mmislcra of ^ardfgn Powers at Pans fhcrc 
SUM atoo the j i emb ia g of uie Conseil d Admimstra 
ikba aod of the CbMtd de Perfectumnement A 
dMf of honour, ftrniid from the Republican Guard 
Ail te s treota mitaM the building and the band of 
tha R^ubhcan uuard played the Marseillatse and 
Mar MonitMaaque natilnwal anthem as the President of 
thq Rafttboe and tha Prince of Monaco entered the 
tteatre 

TIk proceadhigs were opened by an eloquent address 
^ the Prince ot Monaco who pointed out that the 
dpenifig of the inatittHa was the crowning of the work 
4 mi had devoted his die to during the last twent> five 
J 9 tn, He then proceeded to give an account of the 
«hha and ohjecta of the museum and institute which 
MffO already been given in the pages of Katurb 
V tnally he gave the reason why he had chosen Pan^ 
oi ttn seat of the Institute and it is beat to quote the 
miice*a own onorda in his fine peroration which left 
If diep hnpi eas ion oo the audience 

Si J a! cbbUi CcCte csp tale poor y central ler mon 
rilivie c evt qua Paris a gagn^ la reconnaitsanco du monde 
ia tvtt e sm e l Up Utttet Tuf doivent un rayonnement n 
Oaatfaraldi Ua arts ont chez 1u une do leurs plus 
gAnarmaswi patrlei la science lu do t 1 affranch bhement 
gm Ouvie a U pensia des champs sons bornes M s 
cW MMsl pares aw cerunes lines demeurent toujoun 
PQ|ia 1 lofluaaci « 1 atmorohire ou sont ndes leun 
‘^tnilfba afsettm at oh leUrs vieiUes tendresses sent 
ip orlSI oh 4 w pdnes ont fortlfll leur courage et ou let 
OMCmgeooes da b vie out onentl leurs efforts 

musla oeteiographiqtte de Monaco semble un 
ivalsian ancrl sur la cite a^c des nchesaes extrtites d 
leaf Us aMmes»je 1 at donni comme une arche d allltnce 
ai» savanu da tons les pays 
** LtMIfloa oh ttoos sommss recueUlera ta qu ntessence 
da travail llahsfd par 1 oolanograph que qui plpnera 
M 4 IMa Mr ^ vasts domaine universiture au mil eu du 
vtift grandisnnt ds la sclenoe Et je le confie h cette v lie 
ilia ParU qal mU ense gnd le travail et dont 1 esprit et le 
iMd r wrt n soovent dlrigd ] espr t et le cosur de liiumanitl 


1 aspr t et le cosur de Inumanitl 


PrM was fqllo^ 
re de llnstructtmi 


M Maunce Faure 
|ue speaking in the 


m de ilnstrucnon Pubilque speaking m the 
\ of the Govenmiant who eloquently thanked the 
e an behalf of France and the University for his 

Emp who spoltt were M Armand Gautier 
iiiit de 1 Academic des Sciences and M Liard 
aoteur k PAcademis de Paris as wdl as M 
sr. dlrecteur du Museum d Mistoire naturelle 
tally M Henn Bouffie aidode-camp to the 
a ol Monaco gave some very excellent photo- 
le and Unentatograph views of work on board 
Vtheme AMc 4 Tbese included some very mar 
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vtfous acdour phoipgTaphs of hving invertdwptea that 
bad been gathered during some of the enuees-^the 
most etnlung of which was a brilliant physaka 
glittering with translucent violet in the sun The 
kincmatograph also showed the movement of the 
pbysalia ui a glass tank William S Baucs 


TilE OBSSRVAIORY AT MESSINA 

T N connection with seismological investigatxMiSi 
^ Italy IS the possessor cf a prestige which we 
trust will grow It was the hrst European country 

in which uie study of earthquakes received special 

...__ ¥ _ 


was the first journal ever issued which de ilt fepeciany 
with hypogenic activities The work commenced m 
Italy was extended in Japan and at the present bme 
every civibsed country in the world has establish^ 
earthquake bbseryatones and recognises the scientific 
and practical importance of what is now a new 
science From the knowledge we now possess of 
earthquake motion new rules and formulie for the 
UB^ Of builders and engineers have been established 
Ihcsd have been extensively applied and we see that 
the new of atruoture withstand violent move 
ments wSle ordinary types in their vicinity have 
failed The new science has already lustined its 
existence bv thus minimising the loss of i fe and pro 

a A Bide issue of seiunonietry has led to the 
sation of faults on railway lines and to nlrera 
tions in the balancing of locomotives The result of 
the latter tuiB been to reduce the consumption of fuel 
Now we know that in whatever pirt of the world 
we live It ispossible to record large ear^quakes even 
if their ongins are bo far removed as our antipodes 
These teleseismic records have increased our know 
ledge respecting the intericr of our planet thrown 
light upcm the cause of certain cable interruptions 
indicated auboceanic regtons where depths are ^ang 
Ing and have had a h r reaching importance in many 
other directions both sc entific ind practical 
Although we now know thit pr cticil e smometry 
is open to everyone still there nre parUculor sites 
which seem more suitable than others for particuhr 
investigations 

The popularity of the seismologist would be en 
ha iced if like the astronomer he had the power to 
predict The latter tells us exactly when we shall 
sc* the next eclipse of the moon We stand outside 
our door at the appo nted time the eclipse takes place 
and we are again reminded of the accuracy of astro 
nomical calculations Whether the eclipse did or did 
not occur at the minute specified so for as the gener 1 

C ublic are^ concerned might not matter \ery much 
ut it would matter if the eclipse reaUy meant as it 
was siqipoied to mean in the Middle Ages a portent 
of a great dnaster What the public imagine they 
would Ilka to know about an earthquake is the time 
at whtdi n might occur If this could be stated afid 
at the same time something about the character of 
the expected disturbance in earthquake districts seis 
mology would be bberally supported Astronomers 
have received the support of nations since the ^\s 
of astrology while seismology h in its chtldhoc^ 
seeking for more extended recc^nition and it is onlv 
as this is afforded that the public should lo^ for 
replies to their difficult inquiries 
Through the Straits of Meskina there is a fault or 
line of faults in the earth s crust and from time to 
time as in 1783 and in xqo8 along these sudden 
yieldingB have uiken place It has bi»n vnggested bv 
many selsinologists that before such reliefs of strain 
take place a measurable amount of rock bendmg tnav 
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be produced; rock-yleMIng or disroittofi of tbif char¬ 
acter ceems to have been nieaaurcd in California 
before the earthqualte of 1906, which ruined San 
Francisco and other towns. 

With properly equipped observatories on t^o side^i 
of the Straits ot M^ina, the existence or non¬ 
existence of such Ix'ady-seisnucal movements might 
be demonstrated and limits be recognised which pre¬ 
ceded a crash Kovislegethy has suggested other 
lines dependent upon the hjisteresis of rock masses, 
along which we might conduct investigation which 
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The extent of this damage is shMNttJl 
panylng fteun s. If it is <mly an aceoiiOt 1 
position ot thij observatory 1 fM oectstln that it 
wish of all seismologists to see it restdred as* 
equipped to extend its useful work. J. MiUfk 

--- I 

<iYNCHROSlSATION OF CLOCSi, 

D uring the past two ytm a flommitue oohliMt 
ing of the following members of the Mtisb 
Science Guilds Sir Hugh Bart.» Hon. Sir John 
Coclwumi ~KuC.Xl*G ^cbalrmaii^ 
Sir Norman Lookyer, K.C.B., 
F.R S t Major O'Meara^ R.S.* 
C M G. (reftfesenting H.M. Post^ 
master-Geiieral)f S T r Alexander 
Pedler, F.R S.» Dr. F. Mottwo 
Perkin, Prof. ] Perry, F.R.S * Sir 
William «Aamsayi K C B » F.R.S.» 
and Mr. St John Witine, has been 
^fifaged upon the consideration of 
a problerti which has often been re* 
ferred to in the Press, both lay and 
technical, that is, the question as 
to how best may be achieved a 
wstematic obeervmce of alwolute 
Greenwich mean ume 
The problem is not altogether one 
affording opportunities for easy 
solution, for, as stated In the re¬ 
cently pubiibhed second annual 
report of the committee, it Is 
ai^arently beyond the power of 
human I ngenuity to produce two 
clocks which will gO together for 
one week Nor is the problem a 
new one In oast years there have 
been many endeavours to utilise the 
services of electricity for the correo 
tion of clocks, so that a number of 
such mn> be uniform in their indi¬ 
cat luns Some time about 1840 
Alexcinder Bain devised an eleo- 
trically-dnven pendulum, the prin¬ 
ciple of which was adopted by Mn. 
K L Jones, of Chester, to cause 
the pendulumb of a group of clocks 
to beat in* sympathy with a regu¬ 
lator, a b>stem of synchronisation 
which met with some degree of 
succe&s, but which was very limited 
in scope Sines' that date the 
problem has been Investigated by 
many with varying degrees of 
success 

Greenwich mean time has been 
for many years, and Is yet, the 
standard time for Great Britain and 
Ireland, and the facititles afforded 
by the network of wires under the 
control of the Post Office authoritlea 
Jiave been made use of for the die* 
tribution of standard fhne to those 




Ttu MMdsa ObMtvawrr btibn and aftn tin Bartliquaka of Dtccmbcr iB, igcA to whom the possession Of means 

for ascertaining at any moment 

may possibly lead to the prediction of disaster The exact Greenwich mean time Is a Wne qua non Tfe 

dividing hne between Calal^a and Sicily is a theatre distribution over the wires has hlth^m rcMlved Ustlf 

of hypogenic activity, and is a place above all others Into the transmission from Greevfwlcb Observ atory-* ^ 

in Tluropo to be wattled and studied carefully As a where the standard nuan tune solar clock is coriMM 

site on which to make inveshgations respecting cer- daily about 9 a m. to accord trith the results m 

tain changes which are taking place beneath our feet preying nocturnal stellar observations—of im 

is of importance nttt only to Italy but to the world trical signal to the Central Tetegraph Onmtjjt 

We see from a paper we have recently received that Ixindon, whence it Is radiated over the telegraph gyy 

the observatorv at Messina in 190ft suffered severely, to offices In distant towns, fluid thwee 

the disaster be^ng chiefly due to the fall of a tower circuits to the subscribers who requite the lntelUgeQC#» 
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lililiii^^temporftrl^* ocmiwcted to the 
cnwti Hf a switch The Greenwich 
teanamMled the Central Telegraph Office 
^ teHTf and It it therefore available for the um of 
jier to ti t la London as require it, some few of 
lAoili exItL 

For the temporary connection of the wires cenverg. 
hig on Londooi wbldi are normally associated with 
apparatus^ to the Greenwidi wire, a unique 
automatic swltcMng device, called the Chronopher, 
Is hi lise, a portion of which has existed since the 
early days of tM tekq^raph companies. The apparatus 
eOQslsts of a multiple switch the movements of which 
arc govegied hy a clock which, by means of certain 
electrltel contacts, U arranged to operate the switch 
at tha proper time The clock itself is automatically 
co rrec te d or synchronlKd by the Greenwich signal, 
and this dock, which seems to be coeval with the 
Chf^HOpher, in commoft • with certain others of a 
similar type, is probabfy one of the enrlie&t successful 
endeavours to achieve outomohe synchronisation, by a 
system which seems to hdve been Introduced by Mr 
C. V Walker, of the Electric Telegraph Company 
About 1676 Ritchie, of Edinburgh, introdbccd art 
improvement on a synchronising system (as distin- 
miUihed from a eympathetic system), invented by Bain 
In 184a, and later appears to have improved on 
Wallw's system, and many clocks synchronised on 
this principle, as well as Walker’s, one of which is 
vet used at Aldershot for military purposes, are be¬ 
lieved to be still in use. 

There appear to have been one or tw^o other s\n- 
chronlslng methods introduced during the past few 
tkscades, out with the excqition of the Standard lime 
Company, the operations of which are confined to 
London f and a system invented by Mr Lund, none 
seems to have acmeved a large measure of success, In 
fact, the Greenwich time signal transmitted by the Post 
Office is, in general, used to drop time ball, fire guns. 
Of to give rtfier visible or audible signals, the correc¬ 
tion of clocks being performed by means of human 
Intervention A noteworthy method for accomplish¬ 
ing the latter Is that introduced by Sir George Airy, 
sometime Astronomer Royal, which i<i still used by 
the Admiralty for correcting the standard clocks at 
their various dockyards Each clock, in addiiion to 
Its ordinary compensated seconds-benting pendulum, 
is provided with an auxiliary free pendulum, arranged 
to swing behind the clock pendulum Normally the 
latter is latched to one side on a trigger which, at the 
pra>er time, Is released bv the Greenwich signal 
\Mien both pendulums are swinging, observations 
m made to ascertain the phase relationship, and a 
current of electridtv is passed through a fixed cler-i 
tromognet In such direction as to attract or repel the 
pdes of a permanent magnet attached to the clock 
pendulum, thereby accelerating or retarding the latter 
until both pendulums are swinging in synchronism 

The British Science Guild Committee, however, 
mendons that the correction of clocks by hand is 
4uite out of date and untrustworthy, and Is unani¬ 
mously of 9plnlon that i»ome form of direct physical 
eodtroi of public clocks by electrical synchronisation 
slgiaals from a central time authority Is essential 
if seems strange that in a city like London, the 
in the world, and the most important com- 
tflCT^lly, where exact timekeeping would seem to 
be of the utmost importance, th^e should be so few 
gnekf rally to be rdSed upon. The committee refers 
^ “Big Ben,” which automatically reports its time- 
lieeping performance to Greenwich Observatory, and 
tiM lorn dock In the portico of the old Post Office 
fft MrtfflnWe^Grana, which is already ^electrically 
Cynchroniied, ag being probably the two large public 
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clocks in London which can best be relied upon to 
Indicate Greenwich time. 

The committee has approached the London County 
Council, the City Corporation, H M Office of Works, 
the Logd Government Board, the Post Office, and the 
various railway companies, but the response to its 
inquiries seems to be very dibcouraguig It appears 
that the question Is treated rather apathetically by 
all save tne Post Office authorities, who alone appear 
to realise the unmenho importance of the matter, and 
who have, within recent years, adopted a simple 
system applicable for the correction of large and 
small clocks, as well as public turret clocks, and 
who are extending the system as circumstances 
permit It ib stated that the cost of synchronising 
apparatus is small for any si/e or type of clock, 
so that it IB possible that one of the main objec¬ 
tions to the use of the Greenwich time signal, as 
at present transmitted, is the amount of the sub¬ 
scription to the Post Office which it involves It is 
to be hoped therefore that, If the synchronisation of 
clocks is to be effected to any considerable extent, 
the authorities will see their way to provide a syn¬ 
chronising signal at a rate which will not appear to 
be prohibitive to those who have public clodu under 
their control 

It H clear from other reports which have appeared 
from time to time in the Press that munidpal authori¬ 
ties and the public are not quite so apathetic as it 
might appear at first sight, for recently, public docks 
have bera Installed by the local authorities at Aber¬ 
deen and Sheffield, and are about to be erected at 
Liverpool and at Taunton, which are, or will be, all 
electrically synchronised to Greenwich time The fact 
that most of the makers of electric clocks, too, arrange 
for their master or controlling clocks to oe bvn- 
chronised as required, seems to indicate that they 
appreciate the feeling that there is some public 
^demand in this direction 

The committee makes a comparison between the 
practice in this country and the practice abroad, where 
the importance of correct time seems to be more fully 
appreciated than here, but, no doubt, although pro¬ 
gress In the matter has been somewhat slow in the 
past, given a reasonably cheap bvnchronislng service, 
London and the rest of the country will ere long 
aw'ake to the fact that, as the committee expresses 
It, a meretricious dock is equilly as dangerous as a 
false vard measure, and then the obseivnnee of abso¬ 
lute time, once fairly started in operation, will be a 
recognised factor in our daily existence 


JULIUS WlLHEJ M BRUIIL 

I T Is with much regret that we have to record the 
death at Heidelberg, on February 5, of Prof. 
Bruhl, the distinguished chemist He was of Jewish 
parentage, and was born at Warsaw in February, 
1850, and studied from 1868 to 1873 at Zurich and 
Berlin In 1873, on completion of his studentship, he 
became assistant to Prof Landolt at Aachen, and in 
1879 was appointed professor in the University of 
Lemberg, which chair he resigned in 1884 on account 
ill-health brought on by the unsuitability of the 
climate After some sojourn at Fniburg (In Breisgau) 
he was Induced by Bunsen to transfer his services to 
Heidelberg, where, in 1887, he became honorary pro¬ 
fessor in the high schoiil, and took over the private 
laboratory of Prof Bernthsen, who had then entered 
the service of the Badi«*che Anilin und Soda-Fabrik at 
Ludwigshafen In 1889 he commenced lecturing as 
Bunsen’s representative, and was given full title as 
honorary professor in 1908 Bruhl’s contributions to 
science will be apprais^ in due course they are 
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nunmous mnd Important and coror a wide fanfe of 
aub)ecte» chleffy on the border>lafld of phyalea and 
chemlat^. Hla main work, and that win whkh hia 
name will be alwaya aaaodated, b unqueationably hia 
exhauative and protracted aeriea of reaearchea on the 
relationahip between the refractivity and the chemical 
conatitution of organic compounoa. Following the 
pioneering work of Gladstone and Dab in thia 
counti^, Bruht made thu subject for many yeara 
caaentially his own, and he has always betti regarded 
at the leader and chief autbonty In this branch of 
physical cheinii»ti7 It will be remembered that he 
was the first to bring optical evidence to bear upon 
the question of the constitution of the benzene ring '* 

Bi^hl first made hb mark in j88o in that depart¬ 
ment of physical chembtry In which he laboured with 
such conspicuous success throughout the Utter part 
of hiB life* His predecessors in this field had prepared 
the way by showing that some relationship exbtra be¬ 
tween refractivity and chemical composition, but real 
progress only b^n to be made when, by his re- 
aearaes, he showed that the mode of linkage of the 
Atoms, I s. the chemical constitution, was all important 
in determining this phyalcal nr<^>erty of the diemtcal 
molecule Following up the iruttful line of work thus 
opened out, he showed further, that not only could the 
degree of unsaturation of an organic compound be 
determined by the refractivity method, but that the 
Apparent anomalies between observed and calculated 
fesuhs*were referable to the relative po<»ttlons of the 
unsaturated groups, and so he invested the method 
with increased powers as a means of attacking the all- 
important probWi of chemical constitution Not the 
least important application of his method, and one 
which he himself developed towards riie end of his 
caieer, the determination by the optical method of 
the constitution of tautomeric compounds in solution— 
a problem which eludes ordinary chemical methods It 
wos this and other developments of his labours whid^ 
brought him into contact with the researches of the 
late Sir William Perkin, with whom he was in con¬ 
stant communication and who had the greatest admira¬ 
tion for his work Perkin was, in fact, attacking this 
and analogous problems by his method of magnetic 
rotation, and the influence of the two pioneers upon 
«ach other's results is acknowledged in their scientific 
publications 

A few years a^ Brubl underwent a serious opera¬ 
tion which crippled his activity and from the eflTects 
of which he never completely recovered By his death 
science sufferb a heavy loss, and this country is 
deprived of a warm fri^, for the Heidelberg pro- 
lessor's Anglophile sentiments are well known He 
was a familiar figure here, and highly esteemed by 
all who had the privilege of his fnendsmp His know¬ 
ledge of our language, and of English literature 
genernllv, was both aide and deep, and his chief 
recreation was the reading of the works of English 
poets and novelists Many letters by Bruhl addiwed 
to the present writer are dbtinctly high-class literary 
productions, which would put to shame many of our 
unverbity graduates It be remembered that he 
was responsible for the German edition of the organic 
portion of Roscoe and Schoriemmer's treatise He 
gave a Fndb^ evening discourse on hU own sub- 
jtet at the Royal Institution in M», He 

was an hmiorary member of that institutim, and 
the Unlverrity of Canibndge bestowed upon him 
the honorary degree of ScD. during one of his 
vidt^ to ttuB country The life-work of Brlibl 
furnishes ^another inustration of the prindc^, so 
generally ignored here, that pfactleal appficatlona 
Tollow mr deveiopmeiit of pure science pursiuMl for its 
oa n sake Out of a series of researches prompted by 
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^ nd iflvmediate practical 
aolety with tftie object 1 
tkular physical property couH ha« 

the solution of sonoe or the ,eliast lu,-- _ 

pr^loms, there has ariaen snsAOd « tfet 
practical utility to manufacturcra far the /dalaHwilp 1 
tion of the purity or the valiif isfjMAf growotf dM 
in chemical industry* Thanhs Id BriiM Iha “f w aaty* 
meter" has become a recqniia^l laboralpry 
ment for technical as well aa 4 nr asieotHc piiyiea. 


NOTK& 

Tm second reading of the GodsrimHit BtH kr t|i^ 
adoption of Greenwich time as the ottdal tkae la Rranos 
wai adopted by the French Seiiats 00 Pebmary id. In 
the dIscuMion of an amendmepf to 4 m msawe, relbfeato 
was mode to the Daylight fitvliig BUk and U mm si^ 
gested that the question of laMfudiil GiasiiWtfh thm 
into France ought to be drisripl*'Until It Was knowA 
whether our House of Coenmoni wwd adopt the seasonal 
change of time-standard proppibd in that BDl The 
amendment was, however, reifftod by SI3 votes to 73, 
and the Bill pawed into Uqr, to lake after the 
dent's signature France will thus be brought into the 
international or sone system o^^hae-feckoning, and its 
official time will differ from other suadard tiinss In Ike 
system by a definite number of hours. The time of the 
Paris meridian will, however, be retained for naval 
purposes 

By the instructions of the I^MIgon County CqvikiI, a 
blue tablet of encaustic wore hat been affixed to No- 3s 
Soho Square, W , at one time the realdence of Sir Ineaph 
Banks, who was elected president of the Royal Sorioty la 
177B, and held that office for fc»rt3^oa« years 

Tm Hetmholtt medal of the BerHa Academy of Sdaneet 
has, ta>s the Revut McttnUfiquei been awarded to Prof, 
von't Hoff 

Tub annual conversazione of the Institution of QtU 
Engineers will be held on rhursday, June ap, in the Royal 
Albert Hall 

The next meeting of the Institute of Metals will be the 
second May lecture, whith is to be delivered In London on 
Friday, May is, by Dr G T Beilby. FR.S, on “The 
Hard and Soft States in Metals " The autumn meeting 
of Che insbtute will be held this year at NewcasUstoih' 
Tyne on Wednesday and Thursday, September so aod ix 

Di C« R. Bbazlby, professor of history, Voivantlly of 
Birmingham, hoa been elected a oorre^oodlng feflow ii 
the Academy of Sciences of Ldsbon, lo reoogaltloa of hU 
work on medinval history, and espeplaUy 00 the exyteOf 
tlons of the Portuguese 

Thb gold medal of the Institution of Khdag eng llfetal^ 
lurgy has been awarded to Sir Julius Wenii>er, la lacdgol- 
tion ^ hla great personal services ia the gifirsaramyt of 
tochnological education and in the prouiotioD of Ike M|fiS 4 
Interests of the mining and mstallurgical prwfasskm^^' 

Tjs Bnttih Meitc§l Joum^ stotes that, )n raffibiup ffd 
the request of the Chiasse Govenunertt for an iatonuf^pOafi 
oommifsion to prooesd to C h ina at sui early date to lltotoW 
gate the pr esen t outbreak of plague In Mondbidda, ood to 
devise means for the prevsntkm of its furtoec j psi ad i Ih* 
British Government has Instructed Dr Rsj^adM 
one of the medical inspectors of the Local OovtoiitofM' 
Board, to proceed to China at an eiriy ^ts. 







M ** The Fonll nemBini cf 
fiMM AiU* imrlng M the Origin of Modem BrltUh 
m be deHversd In the theatre of the Royal 
of Surgeonif Lincoln’i Inn FlehUi by Prof Arthur 
“ ^Kdlth, at 3 phjn on Mcndaye, Wednesdaye, and Fridays 
In the fortnight beginning on February ao The lecturee 
jutt detlgned to eerve u an introduction to the itudy of 
ihft anthropological oolleetion in the mueeum of the college 

^ 'Titft lomnclongue pHae, founded last year by Prof Lannc- 
kmguer of Parlt, hae been presented to Sir Victor Horble}, 
P R S The priae Is a gold medal and the ^um of aoo/, 
^ and it is awarded to the person who had contributed most 
to tl^ progress of surgery in the ten years before the date 
of tlu award It Is open to surgeons of all natlonsi and is 
to be awarded every flve years during the annual meeting 
of tho^Socidtd do Chlrurgle ^ 

At the anniversary meeting of the Malacological Society 
of London on Friday, February io, held (by permission) 
at the Llnnean Society's rottns, the following officers and 
council were elected for the ensuing year — JVciidcnf Mr 
R Bullen Newton, vice~pwidents. Rev R Ashington 
Bullsn, Mr G C Crick, Prof H M Gwatkin, Mr B B 
Woodward, frsasAvf, Mr J H Ponsonbv, secretary, Mr 
^ G K Gode, editor, Mr E A Smith, other memherK of 
the eounetl, Mr S Pace, Mr H B Preston, Dr W G 
Ridewood, Mr HON Shaw, Mr F R S\krs, nnd 
Mr J R 1 e B Tomlin The prerident delivered in 
address entitled A Sketch of the Chief Gcologicni Zone^ 
and their Mollusca " 

Thb current number of the Revue scienUfique announces 
the efection of the officers for the present year of several 
French scLsntific societies In the case of the Physical 
Society, Prof L Polncarf Is the president, M B Baillatid 
vice-president, M H Abraham general secretary, and 
Prof Jean Becquerel secretary Prof B^hal has been 
elected president of the Chemical Society M L^on 
Telsserenc de Bort becomes preildent of the Meteorological 
Society, MM Lerndne and Malllet vlce-presldcntq, M 
Goutereau general secretary, and M Besson secretary 

Tb* Katnan Maru, with the members of the Japanese 
Antarctic Expedition on board, left Wellington, New 
Zealand, on February ix for the Antarctic It is stated 


HaUigar in describing the conditions on the coast of New 
South Wales. A permanent southerly ocean current 
having a velocity of about i to li knots per hour inshore- 
causes a sand movement in the direcdoa of its flow which* 
the heaviest seas or gales only temporarily disturb. 
Observations showed that even the most violent gales from 
the south only reverse the current during their continu¬ 
ance, while the more frequent northerly winds Increase 
its velocity The run-off of the rivers is not sufficient to 
scour out the river-inouths except in heavv flood, and 
stress is laid on the necessity for so designing harbour 
entrances that the velocity of the flood-tide entering it 
may be lest than that of the littoial current, In order that 
^the sand in suspension may be carried past the entrance 
InblPdd of entering the estuary at each tide 

On February S a portrait of Prof W Boyd Dawkins, 
F R S , by Mr W Llewellyn, was presented to the Whit¬ 
worth Hall of the University of Manchester bv a large 
number of frlonds and admirers a ho wished to show their 
appreciation of his long and distinguished services to the 
University, the Manthester Museum, and the City of 
Manchester generally The portrait was unveiled bv Prof 
S J Hickson, F , dean of the f iculty of science in 
the University, and was received on behalf of the Uni¬ 
versity council by Sir Frank Forbes Adam, GIF, and 
the Vice-Chancellor, Sir Alfred Hopkinson In unveiling 
the portrait, Prof Hickson directed attention to the fart 
that largely through Prof Dawkins's energy and 
enthusiasm the present museum has been transformed 
from the condition of an unrlasbifipd local collection of 
curiositlefl to be an important reference museum, meeting 
the wants of students and teachers, the general Intellectual 
public, as well as those workers In seiente who have to 
rely on trustworthy matcnal for reference He also re¬ 
viewed Prof Dawkins's contribution to the early history 
*of man, and the vertebrate pal'vontology of llu» TcitJary 
ond post-Tertiary ages, ns well as his activity In the 
problems of applied geology Although Prof Dawkins 
has now retired from the chair of he still shares 

the work of the University ai an honorary professor and 
as a museum lecturer and member of the committee, and 
thus his recrement from university arork Is more format 
than real 


thqt the only chart of the far south possessed by the 
expedition is a reduced ropy of Sir Ernest Shuckleton's 
map, and that the only means of transport on land consist 
of very ll^t sledges and twelve dogs A Press message 
from Hamburg states that the German South Polar Fx- 
peffitloo will start fiom there on May a The expenses of 
the expedition, estimated at 68,000/, have been partially 
guaranteed by Hamburg charterers 

At the anniversary meeting of the Royal Astronomical 
Society on February ^o, the follosring officers and oouncll 
were elected —President, Prof F W Dyson, F R S , 
vict’fresidenU, Sir W de W Abney, KGB, F R S , 
Iff, E B t^nobel, Dr W H Maw, Prof H H Turner, 
F R S , Uensssrer, Major E H Hills, C M G , seeretanes, 
Mf- A R Hinks, Mr S A. Saundtf, foreign secretary, 
$tr David GUI, KCB, FRS , counca, Sir W H M 
^ Chriftle, K.CB,FRS,DrF H Cowell, F R S , Dr 
^ A C D Crommebn, Mr A S Eddington, Prof A 
Powtar, F R S, Dr J W L Glaisher, FRS, Prof 
W Hobfon, F R S, Mr H. P Hollis, Mr Thomas 
Lewis, Prof H F Newall, FRS, Rev T E R 
PbBllps, and Mr F J. M Stratton 
Vi At a meeting of the institution of Civil Engineers on 
Jammy 34, th^nfluence of ocean currents along a coast- 
, gob OB the movement of sand was discussed by Mr G H 
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** Thb Academic Aspect of the Science of National 
Eugenics" (Eugenics Laboratory, Lecture Senes, vU 
London DuUu and Go, ltd, 1911) Is the title of a 
lecture delivered to undergraduates by Prof Karl Pearson 
Its main purport is to emphasise the need for the study 
of social questions in the same manner that Kientific 
questions are studied To quote the words of the 
lecturer —You cannot settle such essential problems of 
society as alcoholism, tuberculosis, mental defectiveness, 
or the changing status of women, by oratory in the market¬ 
place I claim that these things must be studied in uni¬ 
versity laboratories, where Oxford shall check the rebulU 
of Cambridge, and London correct both of them, If need 
be/' 

A UST of publications of the Bureau o^ American 
Ethnology, with Index to authors and titles, has been* 
published by the Smithsonian Institution at Washington 
These publications consist of contributions to North- 
American ethnology, annual reports, bulletins, Introduc- 
tloni, and nuacellaneous publications The liiue Of 
annual reports began in xflSo, and the present maximum 
edition of an annual report Is 9850 copies With the 
exception of a few copies of the publications of the Bureau 
disposed of by the U S Superintendent of DocumenU, the 
editions are distributed free of charge. 



In Man for January^ Mr H S Cowper devrlbet the 
exploration of a flint Implement factory on a she at 
Hllwan. Lower E^pti previously ejumln^ by Mr A J 
Jukes Brown, who contributed papers on the subject to 
the Journals of the Cambrldj(e Antlquorlan Society and 
the Anthropological Institute In 1877 He discuftses the 
theories that this type of Implement may have been uiied 
for arming the edge's of serrated weapons or for fishing, 
and, deciding in favour of the latter supposition, suggests 
that the sites where implements of this type are found 
should be btudird In relation to the fishing indubtry He 
asserts that they hnve no tonnectlon with the Neolithic 
implements found In such large numbers in recent years 
in various parts of the desert of Lower Egypt 

The habits of the common American mole, ^talops, or 
Sealopus^ aquaitcus, are discussed in two papers, respec¬ 
tively by Mr F E Wood and Air J A West, published 
In vol IX, of the Bulletin'of the Illinois State I al)orator> 
of Natural History This mole, whlch-^esplte Its name 
—Is not aquatic, undoubtedly dots much damage to newly 
sown cornfields by burrowing along the lines of the drills 
From such tunnelled rows the seed U often found to 
have more or less completely disappeared, and farmers 
charge the nnilc with being the culprit The accusation 
is proved by Mr West to be true, the stomachs of man> 
of the moles examined by him containing corn In various 
proportions to the rest of the food For the greater part 
of the year, however, these moles feed on worms and 
Insects 

“The Sudden Origin of New Types ’* is the title of an 
article communicated by Dr P Oswald to the January 
number of Science ProgreSM After adducing evidence In 
support of this theory from plants, the author observes 
that the sudden rise and predominance of mammals In the 
Tertiary must be (fue to rapid development of some part 
of their organisation, and that this part was the mammary 
glands these glands, it is suggested, may have been 
derived from the lateral-lino system of amphibians, since 
both arc developed in the Malpighian layer of the skin 
Having stated that such a derivation is “ within thi range 
of probability," Mr Oswald proceeds to regard It as a 
demonstrated fact, and to argue that, “as a necessary 
corollary to the absence of the lateral line in all reptiles, 
ft U evident that—contrary to the received and general 
opinion—the mammals must have taken their origin 
directly from Ampliibia, not from anomodont reptiles " 
Ihen follows a review of apparent Instances of the sudden 
rise of certain groups (such as graptolltes) or certain 
organs among invertebrates, special stress being laid on a 
suggested origin of tracheae from the gills of a hypothetical 
fresh-water tnlobite by the transformation of the latter 
into lung-books sunk in the body and communicating with 
the exterior by means of stigmata 

MtCH interest attaches to the description by Prof H F 
O4.born, in the January number of the American Museum 
Journal^ of a " mummy *' of the iguanodont dinosaur from 
the Kansas Cretaceous, known os Trachodon annectans 
Ihe specimen Includes, not only the greater part of the 
skeleton, but likewise a large portion of the epidermis, 
which ** IS shrunken around the limbs, tightly diuwn akmg 
the bqny«surfaces, and contracted like a great curtgin 
below the chest-area " In the opinion of Us describer, the 
reptile, after dying a natiiral d^th, lay for a time on n 
nva^^nk, without being molested by birds or crocodiles, 
unth^ become thorougl^ly desiccated, after which it was 
carried down by a flood, and burled in , aediment of a 
character suited to retain a cast of the surface sculpture 

NO. 3155, VOL. 85] ‘ 


The bkln was covered with hibevdeOi vgi^ng Ig 
different parts of the body The^tequitf df | 

favours the theory, according to Dr, 0 •bort^ thbl 
reptiles “spent a large part of their time 1 a flu Wi l ie r^ 
which theory is strengthened by the fact that the dfaslAV- 
five forc-limb terminates, not in claws or bools, but In A 
broad extension of the skin, reaching between the fingers 
and forming a kind of paddle This marginal web, whlcb 
connects all the fingers with each OthsT, together with tfct 
fact that the lower side of the fore-limb Is as dettcata In 
Its epidermal structure as the upper, tends to support the 
theory of the swimming rather than the walking or t erre s- 
trial functio.1 of this fore-paddle " The article is Illus¬ 
trated with pictures, not only of the “ mummy, “ skin, 
and skeleton, but likewise of the restored nnimal, the 
length of which was about 30 and Its height between 
IS and 16 feet ® • 

According to the report on the Botanic Station Experi¬ 
mental Plots and Agiiculhiial Education, Antigua, 
1009-10, there are indications that the cotton industry mav 
regain some of its late importance Experiments are re¬ 
ported on the flower-bud maggot and the leaf-blister mite, 
h>bridisation work has also boon beguno The productloa 
of cocoanuts and limes Is Increasing, and becomifig an 
important Industry, onions are also being more and more 
grown Experiments are reported on broom corn and 
other crops likely to be useful Ihe report on the Botaalc 
Station, St Kitts-Nevis, shows that the sugar<ane season 
has been successful, early planted cotton also did well, and 
planters are learning to contiol the pests, there also seems 
the prospect that cacao and rubber may be successfully 
grown Experiments are recorded on vams, sweet pota¬ 
toes, and onions The Montserrat report shows useful 
work Is being done in connection with cotton selection imd 
the cultivation of limes Other lines of Investigation deal 
with the improvement of ground nuts and Indian corn by 
selection and the determination of the best varieties of 
certain provision crops 

An investigation Into the effect of coloured light on the 
development of pure cultures of the green alga Shcbococciu 
baciUarls ii, debcrlbod by Prof G A Nadson In the 
Bulletin du Jardtn Imperial Botanique, St Petersburg 
(vol X , part v) The cultures raised In reddlsh-yelbw 
light showed weak growth and colour, those in bluMt* 
light showed at first rather weaker development, but 
eventually the filaments assumed a purer green colotir 
than those in white light, and the Improvement was AnafA- 
talned through successive generations grown in blue light. 
The same author, with Mr S M Adamovlc, describee thd 
experiment of adding to a culture solution for BocObfi 
myocldes a proportion of the products of catabolism taken 
from a previous culture of the organism This prodnoed 
a marked change in the Bacillus, inhibiting its powers of 
liquefying gelatin and producing spores, and causing It tO 
form special membranes round its cells 

The International Association of Tropical *AgrictiHurf 
and Colonial Development has Issued, In pamphlet fditit 
the report on the present position of Cotton cultivation, 
which was presented to the congress In Brussels In 1910 
by Dr Wyi^ham R. Duostan, F R S « The reports whM 
Dr Dunstan has brought together, as reporter-gsneral tA 
the congress on cotton cultivation, relate to all those 
countries In which cotton cultivation is an establiiAed and j 
Important Industry, and also to those In which ooHon 
cultivation Is still liv an experimental stage The wrltan 
of the reports were request^ to pay sp^j^ attentloA t«r 
the present position and projects of the Industry^ any 
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dNiculti^i met withi etid the nature of the experl- 
' oaMM laprk in progresfl Summaries of all these reports 
ar^iflveft herot and Dr Dunstan discusses (generally the 
'ikiqffe Important questions Involved, and considers the 
probfema of dotton production as a whole Copies of the 
publication can be obtained from the Imperial Institute 
at IS each, or is i^d poet free 


Colonial Annual Report, No ^44, deals with survey 
work accompHshed in Brltirii Africa, Ceylon, Cyprus, 
" FIJI, Jamaica, Trinidad, and British Honduras during the 
year ending March 31, 1910 It Is essentially a progress 
report, and the noetho^ of work employed in the 
different Crown ccdonles are therefore not described, and 
no comparison of them is possible In several areas 
trlangulatlon, topographical detailed surveying, and 

cadastral surveying arc in hand, and the last-named is 
often urgently needed for the settlement of native owners 
and the allotments of Government lands The long list 
of directors and inspectors of survey already engaged on 
this important work, which Is presented at the end of the 
report, would seem to indicate that the study of advanced 
surveying may worth the attention of ph> steal and 
mathematical students 


MctboROLooical material Is rapidly aeeumuiutlng In 
Africa, and a valuable contribution Is published in the 
MiiMungen dtr deutschm SchutBgebteien (Htft 5, Band 
33) Tables of the rainfall recorded at fifty-one stations 
In the Camerooni during 1909 are given detailing the total 
and maalmum In twenty-four hours for each month, as 
well as the distribution of rainy days On the whole, the 
rainfall In the north and south of the colony was not 
markedly greater than in the previous year, but at a group 
of stations in the central portion, especially m the 
Cameroon mountains, the rainfall of 1909 was consider¬ 
ably greater From the eastern coast of Africa we have 
the whole of the meteorological observations taken at foriv- 
seven stotions in 1907 and 1908 throughout German host 
Africa from the coast so far inland as Lake langan>ikn 

An interesting question of geological nomencloture is 
raised by Prof J W Gregory 1 F R b , In an article in 
the Geographical Journal for February The terms 
denudation," “erosion," " corrosion," and " corraslon ” 
are dealt with, and after an examination and discussion 
of the uses of these terms by various geological writers. 
Prof Gregory makes several suggestions He thinks It 
would be convenient, with a view particularly to secure 
uniformity in Europe and America, to use the terms as 
follows ---denudation for the wearing down of the land 
by any agency, erosion for the widespread lowering of the 
land by wind, rain, and weather, and by rivers and 
glaciers actin|f laterally, corrosion for the excavation by 
rivers and glacierr of their beds, corraslon dismiss as a 
synonym of corrosion, abrasion for the attack of the sen 
on the land, though when used in this restricted sense it 
is well to reter to the process as marine abrasion, solution 
fdr the action of sol^ente. 

Oh February 13 Major P H Fawcett, R A , lectured 
before the Royal Geographical Society on the exploration 
which had to be undertal»n in Bolivia before the dellnuta- 
tlon of the new frontier between that country and Peru 
be earned out Situated In the extreme north-west 
of*BoHvla, and watered by the Madre de Dios and Its 
trUkitartos, this plain at the foot of the eastern slopes of 
the Andes Is largely covered by dense fotest, and the 
nltlvea have alw^s been Intensely hostile to all parties 
have attempted the exploration of this region The 
nvtf, previously hardly known, was ascended in 
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canoes, and by gaining the friendship of the natives much 
assistance was gained These Guorayos um the milky 
Juice of the " manuna" or " soUmon" tree, which la 
perhaps to be Identified with Hura crepitantt to capture 
fish in the lagoons of the forest, it is poured into the 
water, and every fish coming In contact with It Is rendered 
incapable of movement, though still alive, and In no way 
Impaired as food Exploration being the object of the 
expedition, tittle time could be given to scientific observa¬ 
tion, and the weather rendered all astronomical observa^ 
tions for the determination of position impossible Gold 
Is stated to occur in many parts of the foothills, and 
copper, antimony, galena, and silver to exist abundantly 
In a region which Is still largely inaccessible 

Mr N a Korostblxf has collected meteorological 
observations recorded by various expeditions to Novaia 
Zemlia, among which those from Malyla Karmakuly ex¬ 
tend over sixteen years (Bulletin of the Imperial 
Academy of Sciences of St Petersburg, No ix, 1910) 
The climate is exceedingly cold and damp, the sky is 
generally overcast, and exceedingly strong winds are 
fiequent, accompanied by only slight precipitation The 
variableness of the weather and of the monthly means of 
the meteorological readings is very marked The tempeia- 
turc of March was 104® F In 1907 and —18* F In 190a 
Again, the mean for the winter half of the year 
(November-April) was 18* F in 1006-7 and —4* in 1901-3 
Cyclones following one another, with occasionally more 
permanent anticyclones, account for the variableness of 
the climate The highest temperatures during the whole 
period of observation occurred In all the months of the 
year, that Is, a thow Is possible in any month On the 
other hand, there was no month without frost, once the 
thermometer fell In July to 14® F , 1898 was remarkable 
tor the range of pressure, when the barometer In the short 
interval from February 8 to March 16 passed from the 
absolute minimum of the whole period of observation, 
38-31 inches, to the absolute maximum, 31 2a inches 
There is great humidity in the air in all months, the 
average being 84 per cent , or 5 per cent higher than in 
St Petersburg The cloudiness is, on an average, three- 
fourths, declining to nought in winter and rising so much 
the higher in tuinnier The number of days In the year 
with precipitation was 181 , in October the average number 
was twenty, and in one year there was in March only 
one day without precipitation The prevailing winds are 
south-east and east, only in June do they blow chiefly 
from the north and north-west The winds art very high, 
and the greatest velocity recorded was 131 feet a second 
Not infrequently, however, the anemometer was unable to 
withstand the force of the wind 

A RECENT contribution of Mr Alfred W G Wilson to 
EeonomU Geology (vol v , No 7) gives a descriptive 
account of the organisation and work of the Department 
of Mines of Canada The department dates from 1907, 
while the Geological Survey of Canada, the forerunner of 
the present department, was first constituted in 1843 
fhe paper provides Interesting porticulars as to the 
development and growth of the work of the department 
In past years the fundi voted by Parliament for the service 
of what is now^ the Department of Mines have usually 
been little more than 20,000/ It Is only within the last 
few years that there has been any notable increase, for 
1909-10 the total amount available was 101,000/, being 
slightly more than one half of 1 per cent of the annual 
value of the industry for the same year For the fiscal 
year 1910-11 the total vote at the service of the depart¬ 
ment for all ^rposei is about 134,000/, which Includes 
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a tpccial grant for the Invantlgatlofi of pfocette* for pro* 
•ducmg line In tfali connection, attention may be directed 
to on advance chapter of the annual report on the mtoeral 
production of Canada during 1909, which hai been re- 
•ceivcd from the departatenfi dealing with ctnteturai 
materiols and clay producti The chapter ta by Mr. J 
McLeiih, chief of the divUion of mineral reiourcet and 
•tatiitits The eubjects considered are cementi clay pro¬ 
ducts, lime, landdlmc brick, landa and gravels, slate and 
stone for building It appears that 1909 was one of 
record activity in the building trade# The value of 
'Cement sales in 1909 showed an increase of 44 per cent 
over 190S, clay products 43 per cent, and Ume 58 8 per 
<ent The total value of the Increase In production 
amounted to well over a million pounds sterling 

The Bryn Mawr College Monographs continue to show 
the activity of the Institution in scientific research Vol 
vlil of the reprint aeries contains sixteen mathematical 
and two physical papers Miss C A Scott contributes an 
elegant note on the construction of certain regular poly¬ 
gons with the help of an auxiliary hyperbola, and among 
the numerous papers by Mr J £ Wright, those on differ¬ 
ential invananta mav ^ mentioned as speclall> interesting 
The pli>sical papers (both by ladles) are on the spectra of 
sulphur dioxide and on the electric spark in a magnetic 
field 

In his presidential addrcs<t to Section A of the South 
African Association for the Advaniement of Science, 
•delivered on November a, 1910, Prof J C Riattle gives 
an historical account of the growth of our knowledge of 
terre'^trlel magnetism, dealing more especially with the 
magnetic elements in Africa Prof Beathu regards the 
eitablUhment of one or more fixed magnetic obtK^rvatories 
In South Africa a<i an object of great scientific import^ 
ance, nnd In this he undoubtedly has the <tupport of all 
the leading magnetlcians of Furope An ippendix deals 
with tirrestridl lines of declination, dip, and hotlzontal 
Intensity for South Africa, based on the letenf suivev by 
Profs Bcottla and Morrlbon, and contains a chart for 
«ach of the three elements 

The December (iqio) number of Tarrestnal MagntUam 
Md Atmoaphinc EltcMctiy contains a report of the Berlin 
mealing of the Commission on Terrestrial Magnetism and 
Atmospheric Electricity, and a useful reprint of the whole 




impinged on ona aide only of the tAjodf* OAk 
conceatric condanaer and ultracoodbnavr fueiRad 
along the axle of the rotcnieoope U u 
surfacs underneath the object, and, after fufther rtffMSljljS 
crosses the axis at right angles at tha point at' 
object U placed An intense beam ol light It 
duced, and the arrangement has the advaatagOi thM 
can be fitted to an ordinary mlcroecope 

Accordino to a circular Issueg by the Buremr el 
Standards at Washington In December, 1910, the BUtmao 
on January 1 adopted the value ik>iB 3 Iniaraatkwdl 
volts for the electromotive force of the Weston AomiAL Cett 
at 30 ^ C This is equivalent to an Increase of oob pee 
cent In the value of the International volt as used by the 
Bureau The above value has been arrived at by an Inter¬ 
national Invebtigatlon carrisd out at the Bureau of 
Standards by representatives of the Bureau, the National 
Physical Laboratory, the R^chsanstalt, and the Labor% 
toire Central, and Is to be adopted by alt these Instltutlobe 
40 soon as the various Governments pass the necesUUp 
legislation (see p joS) The International obm« our 
readers will remember. Is the resistance of a mercury 
column ut 0° C • iob*3 centimetres longv of uniform cross- 
section, and of maM 144531 grams, and the International 
ampere deposits 0001118 gram of silver per second 

In a paper read at the February evening meeting of the 
Pharmaceutical Society, Dr W H >i^artlndale suggested 
that roundtid‘O0 atomic weights should be adopted In tile 
new Pharmaropceia The atomic weights of elemcota 
employed in the pharmacopcsias of different nations show 
cooblderable variation in magnitude, especially with regaad 
to the first, second, and third place of d^mals* Tho 
figures for such important elanumts as arsenic, bUniutli,[ 
bromine, chlorine, iodine, lithium, silver, and sodium vary 
partkularly, and the variations are not accounted for by 
the fact that the oxygen standard Is adopted by some and 
the hydrogen standard by olherb Dr Martindole's opiriion 
IS that, with the exception of the weights for chlorine, 
copper, and strontium, il might be better to do away w 11 
the decimal proportions altogclhcr, and that a rounded-off 
series of figures like those In the French ** PharmaccH’ 
poela" would be sufficiently accurate for pharmaceutical 
purposes U rounded-off International standards could be 
arranged, so much the better 


•of the resolutions passed by the commission since the 
Munich meeting in 1891 Many of these refer to the steps 
to be taken to facilitate the comparison of the results 
•obtained at different observatories For this purpose, it is 
tiesired that the curves of variation of declination bo re¬ 
produced to the scale of i minute of arc to 1 millimetre, 
those of horlxontal and vertical intensities to the scale of 
•o 00005 C G S unit to 1 millimetre, and that for disturb¬ 
ances the time scale be i hour to 15 millimetres The 
Importance of regular and frequent compansons of the 
Instruments used at the various observatorms is insisted 
•on So far, nothing appears to have been done to carry 
out the suggestion of the commission that magnetic 
observatories be establUbed along the magnetic meridian 
passing through the centre of Africa. 


The journal of the Chemical Society for January con¬ 
tains the reply of Prof Komppa, of Helsingfors, to the 

criticisms of Messrs Leblanc and J F Thorpe on big 

synthesis of camphoric arid The critical point In tbg 

synthesis depends upon the point of attachment of the 

last methyl-group Introduced Into the molecule, whlt^ 
Komppa regards as attached tu carbon (as In camjtitorlc 
acid), whilst Leblanc and Thorpe have urged that He ready 
removal by alkalies proves it to be attached to oiygert 
The original proof that the methyl-group wy ottariied W 
carbon was based vary largely on thq fact that camptiortc 
aetd wav actually prepared from the methylatad oompoumlr 
but it Is now shown, further, (i) that tiia astir 
the group —CO—CO-^ because it forms a eoioiUllfllt 
matter with o-phenykne djamine,, resembUag In tbig 


SsrA^Ts copies have been received of two communlca- 
"'ions made by Dr F jantssefa, of Wetslar, to the mhet- 
mg of the German Naturformher und Arzte at Kttnlgs- 
In Se p te m ber last, which have appeared In the 
^K^Ndkuigefi dir Dwtiehm Pky^aUiehen GtselUehaft 
1'hev deal with appliances destgoed by the author for 
huproving the uhramlcroacope. It will be remembered 
'^t In the ultramlcroicope as used bitherhi the light has 
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respect the whole aeries of ortbo-q:ulaofits, bat oafitmitinf 
sharply with an 'Wiiiiaric ester In which the grMlpIffg A 
chdag^ In the manoer suggested by Lcblaac aod Thorpgl!' 
to -CO-C{OCH>s and (a) that the 4 ^^^ 

analysis Indleatos the preience of only twb ^ 

In the ester, altiiwigh the isomeric fhw 

three —OCH« groups postulated by Lmanc gnd ' 

So much Interest hm attached to this eyatitaiUrt. M ' 

^ 


t 
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ftft question the structural formula of campbor. 
I confirmation now given of the validity of the 
S ^aiifciaia U of oonelderable value aftd importance 
^ on petMl-onglne ratiagt appears In Engintfr^- 

February tor It has never been altogether clear 
Mby ao much ingenuity has been expended In the Invention 
lOl Comwln which will give the horie-power 01 a petrol 
in terms of Us physical dlmensionh, especially as 
qpOM huildera of such engines are quite prepar^ to state 
ties actual brake^horse^wer which has been given by any 
of their engines In 1906 the Royal Automobile Club 
settled on the well-known formula B H P »o<4D*N Ihls 
ftinmila Is founded on an assumed pisau effective pressure 
of 67<a lb per«square Inch and a piston speed of 1000 feet 
per mimite A report was pigsented at the meeting of the 
focorporated Institution of Automobile Engineers on 
February 8, drawn up the horse-power-formula com- 
qiktee. A new formula Is ^ven which avoids the objec¬ 
tions rmited to that given above« vis the assumption of 
values for both the mean pressure and the piston vpred, 
and the form being such that no correction con be applied 
the increase Of* mean pressure which takes place with 
increase In the diameter of the cyllndera, or for the 
increase in piston speed which occurs with an inireased 
■troke-bore ratio The committee's formula is based on 
the results of tests on 144 actual engines, and is ob 
follows — 

BH P =o. 45 (d + sX^“* 

where d Is the bore of the cylinder in Inches, t the stroke 
Of the piston In Inches, and N Is the number of cylinders 

Wb are informed that, owing to an alteration in the 
publlcstiona, papers read before the Physlc<d Society of 
London In future will appear, In general, only m the Pro¬ 
ceedings of the society, and not In the P/iWoso^btcaf 
Jlfegosme The Proceedings and other publications are 
now obtainable by the public from the publishers to the 
society, The SlectnaaH Printing and Publishing Company, 
Ltd , I, a, and 3 Salisbury Court, Fleet Street, I^ndon, 
EC 

Thb eighteenth report of the Leicester Museum and ^^t 
GaUety Committee to the Town Council for the 3ear 
ended March 31, 1010, hai> been received The long- 
projected extension and reconstruction of the museum and 
art gallery buildings have now been commenced 
Important additions were made to the museum during ihr 
yw; In the department of Coleoptera and economic 
entomology, a collection of 6000 specimens of 1300 specieb 
wcas presented by Mr C B Headly, ond 408 specimens of 
336 apacles, chMy from Leicestershire, were given by Mr 
Boutkall. 

OUR ASTRONOMICAL COLUMN 

Nova Lacbrtjb.—S everal further notes on Nova Laoertse 
ofpear in the AMtronomwkt N^hrtchien In No 4470 
Pm pickerttig gives particulars concerning the earlier 
lilstory of the star, dbcordlng to the Harvard collection of 
pfaMographs, and states that spectrum photographs by Mr 
bTsT lung showed eleven bright lines. Prof Nijland 
tha results of Biagnitude observations at Utrecht 
fbfl^ng a gradual decrease In the nova’s brightness from 


7-4P on January 1 and a to ^30 on January x6, the colour 
Waa fairly constant at 3*7, and Is found to be similar to 
fhft of tne loog4»rlod variables R Arletls, T CosalopeUe, 
S Ursii MaJ at their loaxinuu Photographic 
stuiksltudi observations at Munich, reported by Dr KObl, 
agraa with the above in showing a somewhat similar 
4 M«aaB aver the jame period 

Ko. 4471 Max Wolf gives the measures of the 
iimVpcMinoa on platM taken on Januanr 17 and in 1004, 
ood rWbse the question whether the slight difference of 
0*1019 in R A- may be ascribed to proper motion 
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Mr P. M Ryves has communicated to us his observa¬ 
tions of the nova's magnitude, made at Zaragoaa, Spoin^ 
between Januair 5 and February 5 The obss^otlons 
were made with a 3-inch telescope, Harvard and D Bd* 
magnitudea being taken for the comparison stars, and 
•how a steady decrease from 7 a to 8 b in the observed 
magnitud es . 

A further note concerning Uic spectrum of the nova, as 
photogracdied at the Meudm Observatory, b contributed 
by M Idrac to the Comptes tendus for February 6 Three- 
fine nights, January 28-31, permitted him to aecuro photo¬ 
graphs with from one to uiree hours’ exposure on pan¬ 
chromatic pfatus The very broad, bright hydrogen lines 
are seen to be divided into two components, of mich the 
brighter show a “shift" of 7 Angstroms towards the 
red, white the fainter are displaced lO \ngBtrfims towards 
the violet 1 a dark line, poulbly double, occurs on tha 
violet side of Hy In the yellow there are three bright 
bands, at about X 3874 (probably helium, 5876), X 5754, 
and X 5673, while the green shows a band, about 30 
Angatrdms broad, havlna its centre near X 500, and ai 
bright line at X 4037 The band at X 465, mcntlened in 
the earlier communication, is shown to be multiple, having 
maxima at X 462 and X 4(16, with a fainter component at 
X 470, the bright lines near X 4374 and X 4583 ore also 
shown, but appear less marked than previonsfy Other 
maxima and minima mark the continuous spectrum, and 
arc probably indicative of lines or bands beyond the 
separating Mwer of the spectrograph, such maxima are 
well marlm In the neighbourhood of X 425 and X 445 
The presence of nebula lines in tha spectrum U open to 
question, but the strong band near X 500 suggests the 
Mssiblc presence of the chief nebula line, its great width, 
however, prevents any definite solution of the question , in- 
fact, all tM wave-lengths given may only be accepted as 
approximations 

Ki iiKUBRis I'OR Fays s Combt —To No 4469 of the 
Astronomische Nachfuhten Dr Fbill contributes a daily 
ephrmeris for F«yo*s comet, based on the Hmnents pub¬ 
lished in No 187 of the Lick Observatory Buttetini, and 
Intending to Morch 37 At present the object is very near 
to r* Orionls, and Is calculated to be a little fainter thaw 
the thuteenth magnitude, its motion is easterly, with a 
slight northern trend 

Standard Astrombtry —An important suggestion as to 
the publication of results obtained in accordance with the 
scheme of the International Astrographlc Conference is 
made by Mr W E Cooke In No 4470 of the Atiro- 
nomtsche Nachnrfcfen This udicmc embodiei, the observa¬ 
tion of a definite list of fundamental stars by ohsfrvatonea 
equipped to carry out such work with the grcait mi possible 
accuracy Other stars, lUnles df will be con¬ 

nected with these by careful differential «ibservatM>n8 
thrcHigh a third set of stars employed as " intermediate- 
standards ** Mr Cooke’s suf^estion Is thxt while the 
differential observations should^ made with the greatest 
possible accuracy, the results should be published In such 
a manner as to show the standards upon which each- 
catalogued position depends 

The value of the suggestion is obvious Although the- 
internatlofuil fundamentm catalogue will probably be far 
superior to any now existing, future impro\cmenta In the 
standards ore Inevitable, and if Mr Cooke's plan It 
followod, future observers will bo able to reduce the 
Individual published observations to the improved 
standards. 

Mr Cooke has follerwed this plan in \x>l iv of the 
Perth Observatory Meridian Observations, 31“ to 33^ S 
(190^)1 recently received, and in an appendix he glvet 
biank ooluiitns In which the corrections, dependent upon 
the future Improvement of the places given In the *' Perth 
Catal^ue of Standard Stars, 1903-0," can readily be- 
ioaerteda 

Nbw Sp bc t r o s cqwc Binarics— Lick Bulletin No iSs- 
^ves £he measures of a number of stars of which the- 
ra£al vefodties have recently been discovered . to ba 
variable. The following were discovered on plates secured 
at Santiago, OMierally with the two-p<^sm instnunent, and 
are desomd^ Mr J H Moore —X Hydri, y Menus, 
i Cotumbm, and k* Poppis, I Antllu, fi, Cnicw, i * and 
k CentsAirl, and d Litpi, for h Ceotaurl Mr Paddodk finds 
a period of about 107 dqys. Observatloos made during- 
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1904-^ »how that C Gniifl U a binary with a range of 
veloc]^ from — 8-7 to 417 km 

Varfationi In tne radial velocluea of the following atars 
have alao been detected from Lick and Santiago obaerva- 
tlona, and are reported by Prof Campbell —16 Aungee, 
Canla Maj , xa Comte Berentcea, 4 Uraa) Min , i and 
36 Ophlucbl, / Draconifl, A Sagittarii, and « Cygni In 
the case of i Ophluchl, a plate taken on April a8, igiOf 
shows that the line at X 4481 distinctly double, giving 
radial velocities of —77 km and 49*3 km for the two 
componeots Fifteen plates of m Cygni, taken between 
August, 1896, and December, 1909, show that the 
vanablllty of the velocity is not great, the range being 
from o to 7 9 km 

OaauvATioNa or Jufitbr's Galilkan Satellites —In 
No 5 of the Transvaal Observatory Circulars, Mr Innes 
gives an account of the observations of Jupiter's satellites 
made at the observatoi^ during December, 1909, to August, 
1910 The observations were made with the 9-1 nch re¬ 
fractor, and, in addition to the times of occultations and 
transits, remarks arc added as to the appearance of the 
satellite, the phenomena of its disappearance or reappear¬ 
ance, and the appearance of various belts on the planet 
itself Mr Innes records that on February 16, 1910, the 
final occultation of J iii was long drawn out, whereas 
five-sixths of the satellite was occinted In minutes, the 
remaining one-sixth took another 6m los When half the 
satellite was occulted, the remaining half had the appear¬ 
ance of a close double star alongside Jupiter’s edge 
Satellites 1 and 111 were occasionally remarked to bo oval 
rather than round, and several spots and markings were 
seen on their discs An unpredicted partial transit of iv 
across the N pole of Jupiter occurred on August 14, 1910 


A CONFIRMATION OF THE DISINTEGRATION 
THEORY » 

TT is probable that the transition from radium through 
^ the emanation to radium D involves the loia of four 
a particles, that is, four atoms of helium The atomic 
weight of radium may now be taken to be 336*4, 
on changing into niton, one m particle it lost, it Is to be 
expected that the atomic weight of niton should be aaa 4, 
for 3264—4^1334 But attempts to estimate the density 

of niton by determinations of its rate of diffusion have In 
most cases Yielded the value 176 to 180, though Perkins, 
comparing the diffusion-rate with that of mercury vapour, 
obtsilned the value 335, and Dobierne, using Bunsen’s 
method of causing the gas to issue through a minute hole, 
arrived at the value aao Undoubtedly the emanation 
belongs to the series of the inactive gases, and to com- 

S lete the series—helium, 4, neon, ao, argon, 40, krypton, 
3 , and xenon, 130—there is room for two higher members 
with atomic weights 178 and 3334 
It might happen that, In the disintegration of radium 
to niton, a non-radlo-active substance might be produced 
of atomic weight 44, the change would then be — 
radium (336*4)* helium l4)+(*ay) scandium (44)4niton (178 4) 
The only certain method of ascertaining the molecular 
weight of a gas is the determination of its density, and 
In this case It is almost certain that the gas U monatomic, 
and that Its molecular and atomic welmts are identical 
This constant has now been determinea by the help of a 
balance closely resembling one recently described by Steele 
and Grant In the Proceedings of the Royal Society 
For details of the construction and use of the balance, 
the original paper must be referred to, suffioe it to say 
here that its eenslbillty Is about two or three millionths 
of a milligram The weight Is ascertained by the altira- 
tion of the pressure In the balance-case, thus altering the 
buoyancy or a small bulb of slUca containing about ao 
cubic millimetres of air, the weight of whfdi is o-oay 
mllligraitr, or 37,000 mllUonths of a milligram 
A preliminary experiment, In which 0*0977 cubic mllli- 
mefro of xenon was weighed, gave Its weight os 578 
mUl^ths of a milligram Instep of the csknilated 577? it 
wo^hus shown that fairiy good resulti might be exp^ed 
In determining the density of the emanation. 

(KadlnBi XBUolloh) and tb« D klamj earioo 
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In a month, the emanation mhy be taken is 
wholly changed Into its degradation products, the 
which is radium D, and an experiment was mode In 
a minute density-tube was lert on the balance for thte^ 
months before it was opened, evacuated, and reweWhiff. 
The loss was helium, and Its weight was a? millionths of 
a milligram, the cdculated weight, on the ossumplkMi 
that the density of niton is 3334/3* 111 a, and that eocAt 
volume of the emanation yields three volumes of niton 
on disintegrating, should have been 38 mllliontha.' This 
helium, judging from ptrevlous exptflence, had probabW 
penetrated the glass of the density-tube and been retoiiied 
there 7^e tulM was therefore matted in vacuo, and the 
evolved helium washed out with a cubic centimetre of 
oxygen, the gases were transferred to a measurifif 
apparatus, and after absorbing the oxygen by choroou 
cooled with liquid air, the helium was measured. Calcu^ 
latlng the volume to weighty Its weight must have been 
8 millionths, and the sum or 8 and a? gives 35, instesd 
of the calculated 38 millionths of a milligram A further 
proof is thus given of the qpncluston drawn by Ramsay 
and Soddy from the measurement of the volume of niton, 
and of the helium Into which it changes, that the tatter 
Is three times the former. 

Five determinations of the density of niton were made, 
stated as atomic weights, the figures an.—237, aafi, saj, 
aao, and a 18, the mean U 333 This number Is the one 
calculated on the assumption that when radium disinte¬ 
grates, the only Immediate products are niton and helium, 
226*4*333 4-1-4 

In suggesting the name niton for the cumbrous ex¬ 
pression *'radium emanation," the authors point out that 
It Is advisable to Indicate by a similar name the fact that 
this gas belongs to the argon series, were Its radio-active 
relations to be emphasised, as in the term ** radium 
emanation,’’ !t would be necessary to rename radium as 
a derivative of uranium by some such name as would 
introduce the word uranium 

The authors regard the work as a further proof, If any 
were needed, of the beautiful disintegration theory of 
Rutherford and Soddy. 


SAFETY LAMPS AND THE DETECTION OF 
FIRE-DAMP 

have received from the Home Office a leaflet and 
a card in a convenient form for carrying about in 
the pocket, upon which are shown, reproduced In colour, 
the appearances presented by the miner's lamp In the pre- 
scence of fire-damp The difficulty of reproducing the appear¬ 
ances presented by a fire-damp "cap** in the safety lamp 
is very greet, but it must be admitted that the Illustrations 
Issued by the Home Office are of a very high standard of 
excellence, whether considered from the artistic or frOm 
the technical point of view Necessarily, these lUuftra- 
tkrns suffer from various defects the Home Office dope 
not state what class of lamp was employed or the nature 
of the oil burnt In it, and it is u well-known fact that 
these conditions influence greatly the nature and appear¬ 
ance of the cap It is, for example, very well known that 
the Wolf lamp, burning benzene, It more «nsltlve than an 
ordinary Massant lamp burning, say, colza, or a mixture 
of colza and mineral <mI 

We very much doubt whether one man in ten would be 
able to see i| per cent of fire-damp, as Indicated on the 
card, the lower limit of visibility irith most men being 
about a per cent It is, of course, well known that menf 
eyes differ very considerably ki the power of seeing these 
faint caps, and the reprerontatlons here given ore of cops 
as they appear to a man whose eyesight Is well developed 
by training and well fitted by nabire for seeing msec 
delicate phenomena. It Is a ^ty that the Hchim DAoe 
has not directed the attention ^ miners more atrongly 
upon the card. In the same way as It has done In Its 
leaflet, to the danger attending far smallef proportloos of 
fire-damp than the lamp can detect In the prosen ce of 
coal-dust 

Jt is to be feared that the Issue of thAcard without such 
a caution as we have referred tex will Inftioe among mlhefa 
the fixed opinion that they are perfectly sale soTm as 
their lamp sbom no cap. But It Is well recognised tmd O 
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iqplltr perctntagtt of 6re^ftittp than any lamp will 
ii^vSiay M tktj oouroo of the gravest <langer in the 
if oo&Must, and we hope thati in subsequent 
the Home Office will see its way to lay the 
^tjpoAMrt possible stress upon this fact The average pit- 
ttifl \n only too prone to believe that anything which 
she Home Office does not distinctly declare to be 
jdangeroui, must be abscAutely safe, and every care should 
be taken to dispel so fatal a confidence 

FUES AS CARRIERS Ob INFECTION » 

j *T*llE reports referred to below Include the results 
^ obtained In the further^ investigations concerning 
Met as carriers of infection These are considered under 
du following heads —(i) observations on the ways m 
which artifiaaUy infectea flies {Mutca domesUca) carry 
and distribute pathogenic and other bactcna» by Dr G S 
Graham^mlth, {a) summaryeof literature relating to the 
Uonomka of the parasitic fungus of files {hmbusa 
fnuicos), by Mr Julius Bernstein, (3) note as to work in 
hand, but not yet published,* and as to proposed further 
work in reference to flies os carriers of Infection, by Dr 
S, Monckton Ct^man, F R S 

Dr Graham Smith gives the results of an elaborate 
aeries of eaepenments in connection with the rdle which 
hoqse-fliet are mip^iosed to play in the dissemination of 
ffiaease He has proved conclusively (a) that in artificialh 
Infected flies non-spore-bearlng pathogenir bacteria do not 
survive on the legs and wings for more than a few hours 
(five to eighteen), (b) that these bactena (a) freauenily 
survived within the crop for several days, and usualK for 
a longer period in the intestine, (r) that the fecccs and 
regurgitated fluids vomit ") often contain the organisms 
(a) In considficable numbers, and that they may remoin 
Infective for varying periods, (d) that *'the only spores 
(B, anthracU) with which eaperlments were made survived 
on the legs and wings, In the crop and intestine, and also 
In the fstcet, for many days 

His somewhat premature conclusions regarding naturnllv 
Infected flies are that cultures of pathogenic organisms 
may occasionally be obtained from them, but that this 
does not '* affora conclusive evidence that such flics are 
a frequent source of disease In man by Infecting food 
materials ” Several of the photographic illustratlonH 
Bccompanylf^ this memoir are extremely poor and of 
little scientific value 

Dr Bernstein's contribution consists of a short r^sum^ 
of the literature relating to the fungus Empusa mutrae 
(Cohn) 

Dr ^Monckton Copeman has elaborated an excellent 
organisation for the elucidation of the question as to the 
range of flight of house*^let, and trials will also be made of 
the respective value of various baits that have been proposed 
from time to time for attracting and killing flies The 
results of these investigations will doubtless prove of great 
value, and materially assist In the methods of controlling 
this ubiquitous pest 

REPORTS Ob METEOROLOGICAL 
OBSERVATORIES. 

JifiDRID OBSERVATORY (190S-5) —The meteor 
* ^ ologlcal observations for these four years are 
Included m one volume (recently published) The data for 
oiCh year fn divided Into three sections —(i) daily 
Observations and monthly means, (a) monthly and annual 
•ummaries, with differences from normal values, (3) dally 
tuAofaine observations, with monthly and yearly sum- 
piarles This volume completes the series of these valu- 
observations, which for subsequent years have been 
poWUhed In yearly • volumes The observations call for 
WfP'Opedal ^einark, except that they appear to have been 
*Hef cqrehilly made, and that full Information of instru- 
ikents. and methods Is supplied The average amount of 
eyaafaine during the four years was 66 per cent of the 
posribTe amount, as compared with twenty-five years' 
Aonqal of 44 per cent at Jersey. 

^ j^WRsporti'fjia j) oa Ffisi as Ckirlwa of IsSMUsp. Rwnrts to 
dylQCsfOsfvtiBBdnM oa PdUk HiSh wd IMk^ldects (dmt 
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Royal hlagnetieal and Meteorological Ohsirvatoryt 
Baiavta (1907) —^The observations include hourly readings 
and results, and u list of the earthquakes and tremors 
registered by Milne's seismograph and Ehlert'a horizontal 
pendulum The mean temperature of the year was 
s6<o* C , which is practically normal The month with 
highest mean of dally maximum was October, 31-0^ C , 
and that with lowest mean minima Ai^uat, as 6* C The 
absolute maximum was 34 5^, in October, minimum, 
3o*a", in June The mean magnetic results were — 
declination, 5a ax' f , horizontal intensity, 0367105 

fC G S ), dip, 30® 17' S , vertical force, o-a 19S77 

(C G S ) A new senes of observ itions of upper clouds 
was started m 1907 and the observatory Is cooperating 
with the ZUrich astronomical observatory for the observa¬ 
tion of Run-spots A regular m rvice of kite and balloon 
ascents has also betn recently established 

Odessa Observatory (1908)—Ihe meteorological observa¬ 
tions for this year have been published by Prof B V 
Stankevltsch, who has been appointed director in the ploCe 
of Prof Klossovsky In addition to the usual observa¬ 
tions for the year, a useful summary of the results for 
1870-1908 Is given Tlu mean annual temperature li 
50*a®, January a6<6°, July 73 r abf,olute maximum, 
q6'4“ in July, minimum, — 18.H® in February The aver¬ 
age number of days of frost is 01 Fhe average 
annual rainfall Is 15 q 8 Inches, the wettest year, 
2^62 inches, the dryest, 897 inches Ihe greatest fall in 
one day was 3 i inches An appendix contains an account 
of magnetic detenninatinns made by the director in the 
summer of 1908 in the govprnments of Smolensk and 
Kaluga 

Mysore, Rawfall Rrgtsiraiion (i90())—Ihe tables show 
monthly, seasonal, ond yearly vnluns for stations and dis¬ 
tricts, also avirages extending over many years The 
values for i(>u9, and average annual values, are also 
exhibited on maps The rainfall of iqoq was very favour¬ 
able as romparr^ with that for 1907 and 1908 For the 
wholi province, the Year's aggrignte w«is 4a 44 inches, 
being 5 CO inches, or 15 per cent, above the normal On 
|he whole, the excess wus greatest in Januory, caused by 
a cvclonlc storm crossing the south of the peninsula to the 
Arabian Sea 1 he greatest falls in twenty-four hours 
were ii 10 Inches in Shimoga district (July 12) and 1396 
inches in Kadur (June 6) 


ASSOCIATION Oh TECHNICAL INSTITU¬ 
TIONS 

'T'HE eighteenth annual tonferentt of the Association of 
Technical Institutions was held at the Stationers' 
Hall on February 10 and ii Sir Henrv Hibbert, the 
president for the forthcoming yeir delivered his address 
in the afternoon of Friday In the course of the address 
he pointed out that modern labour conditions render it 
difficult for a boy to learn every branch of his trade It 
is therefore necessary that workshop practice should be 
supplemented by the tochmcnl school Day training classes 
must be developed in order that those who are to take the 
leading positions in great industrial roncerns—the master, 
h» sons, managers, and foremen—may be scientifically 
equipped, but the bulk of the provision of technical educa¬ 
tion must be made by and through evening classes He 
would like to extend the day school life—no boy to leave 
school before the age of fourteen, and then to have a part- 
time system up to seventeen Students should not be 

allowed to specialise too early Ho would make prepara¬ 
tory classes compulsory before students were alioW^ to 
join trade classes To avoid irregularity of attendance, 
employers of labour must be got thoroughly in sympathy 
with the organised efforts of education authorities Con¬ 
ditions have changed since the time when a man could 
say he had succeeded without education The education 
provided at the scrondarv schools under the re^latiofis of 
the Board of Education is not that required by children 
who are able to remain at school for a limited period 
prior to entering on Industrial pursuits For these special 
schools are required He believed that British employers 
are not awakening to the necessity of strengthening their 
producing power by the employment of highly skilled 
workmen, 
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Tb« ffrit part of th« mtcting on tb« Saturday morning 
waa occupied in a levere critkinQ of the Board of Educa 
tMQ Ihe attociation baa faquently hod to complain in 
previoua yeara of the lata aaaue of the rrgulationb but thu 
hut tune the Board luued the regulationa only juat before 
the commenrefflent of the aeaalon and at the same time 
It suddenly insiited upon the uibslitution of a new and 
uimplicated system of registration for the systems which 
had provKHisly betn used by local authorities throughout 
the countf7 btron^ letters of protest were sent by the 
louncil of the oMoctation to the Board and at the m rt 
ing on Saturdav a dihcussiun upon the subject was open d 
by Mr Crowther (Halifax) who pointed out that the 
multiphcation of registers wtnih the Board s regul itions 
required nnd red atxurate registration almost imponsibk. 
and It appeared as though they <onsidered educational 
eflicienty a matter of small moment so long as statistics 
were obtained Other speikers follosired all condemning 
the Board s action and the meeting unanimouslv passed a 
resolution approving of the action of the council and of 
the request made by the council that the Board should 
raccive a deputation upon the subject 

During a discussion which followed upon the Cours 
System speilcrrs from different pii ts of the country show d 
that b> ms sting upc \ thr> junior students taking properly 
organised courses although it fit%t there wa^ Ubuallv some 
diminution in the number of nd vidual students this w is 
more than compensated for bv the better work and the 
greater reguluntv of ittendance which always followel 
very stnkinj, stat it cs were furnished by more than 
one speaker Mr Reynolds of Manchester said thit local 
elucntKMi authorit es who boro n t only the lions share 
of the expense but the lion s share of the hard work 
would not submit to the Board s ukise in these 
matters Jxxal effort was the very essence of success ii 
educitionil idmin strat on He had no sympathy with the 
idea that a boy or ^ rl who had been irregular m attend 
ance at one class of a particular course should be required 
to discontinue the whole court The difficulties ond 
exigencies of life were such thit it was often very difficult 
for boys and g ris to maintain a cont nuuus attendance. 
EducationisN must fight for the principle that boys aid 
girls between the ages of fourteen md seventeen should 
mork a limited number of hours a week in order thit they 
may bo able to cont nu the education which up to the ago 
of fourteen had cost ihc country so much Ho was 
stron^I} opposed to insist ng upon any rigid course system 
in the else of adult students At a school of technolof^v 
there were so many vanet es of stud nts that it w is 
imposs ble to forte them into cours s Several other 
speakers emphm se 1 this point of view ind at the close 
of the discussion the follow ng resolution was moved by 
Dr Clay and cirnrt! unanimously — 

While It is desiribk* that as a rule young students 
should be required to take aystematic courses of 
study the enfor ement of similar courses in the case of 
adult students is strongly to be deprecated and a 
large discrebon should be left in the rise of all courses so 
that special conditions and local circumstances may receivi. 
du^ oonsideraton 

The members of the association were entertained at 
luncheon by (he Stationers Company on Friday February 
lo The master acted as host and proposed the toast of 
the Association to which Dr Glarebrook the retiring presi 
dent repbed Sir Philip Magnus in proposing tlw toiot 
of the Board of Fduoation and I.ocaI Education Authon 
ties remyked upon the great development of the Board s 
work which had occurred during the time in which Sir 
Robert Morant had been in charge which he said hid 
increased bv some four fold Sir Robert Morant and Mr 
Hastings the chairman of the London County Counn! 
Education Ckmimlttee replied 

PROGRESS OF THE SMITHSONIAN INSTI- 
TUTION ‘ 

TOURING the past year the inatitution s activities have 

^ '***" increased to some degree by gifU for the pro- 
^TOon of certain special lines of study particularly in 
ahffogical research Among the important works that | 

of ths Swratwy of tb* 9«tlLjoaaa IiMttMten I 
Or C D Walcott for iho ymr Jobs jo tpww ^ 
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might be imdertaken* 1 would 
to the great advantage to the UiuiUMl 
world SmX would result from the < 
national seibmok^al laboratory under tbs 
the bouthsonian Iristibitioiu ^ 

Proposed NattomU Stumoiogical LaboNitsry \ 

The immense destruction of life and property by 
large earthquakes em^msiaes the knporttnoa oC UivaortgUi^ 
tions which may lead to a reduction of the dgmags m 
future earthquakes Ibe smente of seismology la St ith 
infancy and it is not always evident what luias d tnvtstl*^ 
gatKMi Will yield the most important resultSi henba 
importance of developing larger knowMga of salamology 
in ill directions As an example It was not at pu 
realised that the accurate surveys of Coast anl. 
Geodetic Survey in California would demonstrate that thb 
great earthquake there m 1906 was dua to fproM ost OR 
by slow movements of the Ignd wMdi have pmably bean 
^ng on for a hundred years We have learned that alosb 
movements of the land must precede many large 
quakes and monuments afft now being eet up lO Calb* 
forma to enable us to discover future movements of ThO 
land and thus to anucipatc future earthquakes Hill T 
think ts the most important itnp so far taken toward thd 
prediction of earthquakes 

Setsmological work is too large to be^prosecuted success¬ 
fully by tlv universities but requires some central offico 
un^r ( overnment supervision to encourage theorettcaJ and^ 
oboervational studies and to collect and study information 
from all available sources Ihe muiiK^ogical laboratory 
would serve as a clearing house for the whole country 
It would also be the link to connect seismologicai work 
Id the United States with the wodc done in other parts 
of the world 

Ihe work of the laboratory would thus be —(f) Collrc- 
tion and study of all information regardiim earthquakes 
in the United States and its possessions The preparation 
of m ipa showing the distnbut on of earthquakes and th^r 
relition t> geological structure (s) fhe study of speaat 
regions wh ch are subject to fr^uent earthquake to 
determine so fir as possiBle where future earthquakes 
are likely to occur (3) The 8tu<W of the onguis of etrtli* 
quakes occurring under the neighbouring oceans (a) An 
o^an sation of oommissions to study in the fieki the 
effects produced by large earthquakes {5) The study of 
proper methods of building in regions subject to earths 
quakes TliU will require experiment (6) The improve¬ 
ment of instruments for recording earthquakes (7) Other 
theor tiral studies (8) The dwsenunation of informotKur 
r^irding earthquakes by bulletins or otherwise 
Svmih9onian Afncam SxpadtUon 

In the last report there was given an account ol the 
setting out of the expedition to Africa In charge of Gotooef 
rheodore Roosevelt and of the results acoompUihad pnor 
to June 1909 This expediuon, which was aotwely 
financed from private sources through contxibutkmff bf 
friends of the Smithsonian Institution, landed at Jdombasa 
on April a I 1909 and arrived at Khartoum co March vq* 
1910 The coupons made by it reached Washington^ 
in excellent conditiofl and are now deposited in fhe- 
Natlonal Museum The aeries of large and aftUiC 
mammals from Bast Africa it collettlvely, probably fnoca 
valuable than u to be found In any other moaettm of tfm 
world The series of birds reptiles and phmti ore alvn 
of great importance and the study of the fliaUdat npPh- 
senting other groups wiH fUrnnh^ mterast h tg nqsimw 
Colonel Roosevelt reports on the work of the expeditibw 
as follows — i ^ 

* We spent eight months in British East Afrtee W« 
collected carefully in various portiona of lbs Afln anf 
Rapib plains in the Socik and around Lake Na^tiAa, 
Mosrs MeamS and Loring mode a thof^pu^i Mwo g fedt 
survey of Mount Kama, while ^ of the 
Its w estern base went to and 10 the Guaso wig , 

later vlsltad the Uasto Gisbu regnn and both smi it fh^ 
Rift Vall^ Messrs Rermit Roosevelt aad TgrlM vfoal 
to the LeUdpia Plateau and Lake Ha&nlngkMh end 
Meams and Kerrait Rooieveft made ieijreia to M 
ooaaf region near MombaM On EMeesnkr tof 
tion left East Africa crossed Uganda, mat mat Mto 
White Nile 
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Ifo HeBftr tet iMo »p«cimen$ 

flMgonQr of largft tuc* Mr Loinng faai 
and Dr 714, a total of 4S97 

Irtr 4 i, Dr Meirna haa prepared nearly 
titelng S99 and Mr ReHer about 50 a total 
4*00 bMa Of npcUea aad batraehtana Mcwrt 
and Hetlar collected about aooo 
AihVB«i about 500 wan coltectod Dr Meame 
Bundo flahaa near Mom ba ea and fieab water 
Mm i^awtaiiro ja BrltUb Eaat Afnca and he and 
^nduntoii ooQactad dahee ui the White Nile Thm 
aaalnato all of vertobraM mamtnala 4S97 birdb about 
40001 T^ytUaa and batrajchiani about aooo flahei about 
tfO| total tt»397 

The tavertebratee wen oottectad carefu^ by Dr 
Waarnai with aotne Baatataoce from Meatn uunin^ame 
ood Rttmit Rooaevelt A few marine ahella were coUeiUd 
4i4ar Mombaea and land and fre^h water ehelle throukh 
out tba to^onf vtaifeed ae mil as crabs, beetles imlli 
pads dnd other Invoftebrates* 

*Seiraral thousand pJanti were collected throughout the 
regioiiff visited by Dr ^eams Anthropologtt it 
fltntanata were gathered by Dr Meams with some asmst 
a|toi frecn others ’ 

Cambnoii Geology and Palaeontology 
During tbs fleMaseason of 1Q09 1 continued mv lovesti 
^tloDs m the geol^ of the Cambnan and pn C ambr an 
locks of the Bow River \ alley Alberta Canada and on 
the west side of the Continental Dmde north ol the 
Canadian Pacific Railway in British Columbia 
The measuffunenti of the Cambrian section were carried 
down to a maaaive conglomeraU which forms the bise of 
the Cambnan system m this portion of the Rocl^ Moun 
tains This discovery led to the study of the pre Cambnan 
recks of the Bow River Valley These were found to 
iorm a series of sandstones and shales some 4000 feet m 
thickness that appear to have been deposited m frish 
water lakes prior to the incursion of the marine waters in 
which tht ^reat bed of conglomerate and the Cambrnn 
rocks above were deposited 

Study of imeman Mammalt 
Through the generosity of a fnend of the institution 
Mrs E H Hamrnan there has been provided a trust 
fund yieldkig an Income of 2400/ a year which is placed 
under the mrechon of the Smithsonian Institution for the 
•penile purpose of r4n7ing on scientiflc btudics partiru 
larly of Antmcan mammaU and other animak the do kit 
specifying Or C Hart Memam at the investigator to 
carry on the work during his lifetime 

^ Btologtcal Sumy of the Panama Canal Zone 

It u gratifying to stato that it now seems possible that 
eabaustiva btobgital survey of the Panama Canal Zone 
IW1U be undertaken In the winter of loio-ii Definite 
p l ans for this survey have not brnm deriM upon at pre- 
toot but these are now under consideration and it is 
hoped that all the arrangenitnu may be completed and 
the work put m hand In a few months 
It Is particularly important to science that a biological 
wirvsy M the Canal Zone be made at this time as It 
•mars without question that it would yield important 
dqeOtiflc results both as regards additions to knowledge 
and to the collections of the United btates Nation^ 
fiCuMum an^ other museums While the Ibthmus is not 
•0 weU endowed with large forms as die great continental 
SDCflis, sudi as Africa southern Asia and some other 
Mgiocto ret Its fauna and flora are nch and diversified 
pm opU^ng which has been carried on there has been 
dw saeh • rather limited scale and chiefly along trade 
M 4 toe» tfato an extensive and tfaoroiu^ survey would surely 
pN^to* mm sdeMiflc information of great value 

psirt ol the frash-water streams of the Isthmus of 
Amvi* Maty mto the Atlantic Ocean and others into 
tbs Padfle Ociton It Is known that a certain number of 
to w n mh odd plants m the atceanis on tiu. Atlantic slto 
dto difltosoe frOiB thoM of the Pacific side but as no 
eojUtot IMpglltoithas ever been undestoken the 
fQtfbto and metpHzude of tbeae differences have yet to be 
iNWed. It b irieo of the utmost sctenhflc importance to 
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dtoermine exactly the ge<^a(diical distrlbutioti of the 
vartoiis organisms inhabiting those waters as the Isthmus 
IS one of the routes by wmch the animab and plants of 
South America have entered North America and mce 
versa When the canal is compkted the organisms of 
the various watersheds will be offered a rea^ means of 
mingling together the natural distinctions now existing 
will be obhterated and the data for a true understanding 
of the fauna and flora placed for ever out of reach 

By the construction of the Gatu 1 dam a vast fresh 
water bke will be creat d wh ch will drive away or 
drown the maionty of the animila and plants now inhimt 
ing the locahty and quite possibly exterminate some 
species before they become known to scitnie 

itnkqwiy of Man m ^ouffv dmcrica 

In March 1910 the institution directed Dr Ales 
Hrdlifka curator of the dlv sion of physical anthropology 
United States National Museum to proceed to South 
America and Panama Canal Zone for the purpoae of 
making aathropologital lesearihe^ and particularly to 
undertake investigation into the quest on of man ■ 
aiUiquity in Irgcntina Di Hrdliika was accompanied 
by Mr Bailey Wilbs of th L nited States Geological 
Survey 

1 he subject of man ^ antiquity in South Amenca dates 
from the meagre reports tonrem ng th s altered remains 
in the L^oa Santa (bvcn in Br u 1 tht. casual Seguin 
flndb in tbe province of Santa 1 e Argentina and the 
Moreno collect on of old Pat'igon an m iterial in the vail y 
of Rio Negro and it has assumed i special importance 
during the la«t decade through a rehtivel\ large number 
of reports by Argentmiin men of sc ence but particularly 
by Prof F Amej^ino of new fands of the remains of 
ancient man and or traces of his activities Some of thebS 
more recent finds were no interpreted that f «.orrobonted 
they would have a most important bear n^ not mtrely on 
m in 1 early presence in the S nith A wr in cont n nt but 
on the tvolutKW and the spr ad of mankind m general 
Under these conditions and in \ ew of the fact that 
^me of the reports were not fullv s itisfactorv as to their 
anatomical or geological details it was d emed necessary 
to send down competent men who mi^^t subject the whole 
m itter to critic il revision 

The researches occupied neirh two months Fverv 
spec men relating to ancient man that could still be found 
was xamined and every locality of import ince a her the 
finds were made was visited and nvcstigated 1 he 
evidence gathered unfortunately does not sustain a Urge 
part of the claims that hav been mAik Che humin 
Mnes and the archaeological spec mens which should 
represent geologically ancient man agree in all import uit 
eharactenatica with the bones and work of the American 
Indian and the finds while often in close reUtion with 
earlv Quaternary or Tertvarv deposits bear so far at 
observM only intrusivts relations to these deposits 
Furthermore there are specmiens the ong nal sources of 
which are not so well established thst scientific deductions 
of threat consequence can be safeK drawn thcr from even 
though they pcMent some morphotogicM perul anties 
The expedition secured numerous geological pakoonto- 
logical and anthropc^ical specimens some of which 
throw much light on the question of the ant quity of the 
finds to which they relate These specimens are being 
identified and described in the National Museum Dr 
Hrdli£ka and Mr Willis snll present n due time a detailed 
report on their InvevtigationB 
Following the researches in Argentini Dr Hrdti£ka 
visited several of the snthropologicallv Important iocab- 
tms on the coast of Peru and mide Urge collections of 
skeletal matenai which will help to settle defin tely the 
racial problems of these rcgioos and will have^ an 
Important bearing on the anthropologv of the western 
part of South Amrtca 

Astro^ysicel Ohservatory 

The work of the Astrophysical Observatory dunog the 
year has bnMight two important results — 

(1) The first result is the estabbshment of an absolute 
scale of pyrbeliometry within three parts in one thousand 
as the result gf a long series of experiments with various 
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S rheUometcri. The fftabllihment of thii $c$\t through 
r Abbot*i ttandtrd pyriwUometer hat boon tupp^ 
mcnted by the dUtributkin abroad and at home of teveral 
■econdory pyrhenometert conitructed throu^ a grant 
from the Hodgklni Fund The oonetancy the acale of 
these tecondary pyrhellometert has been established, and 
It tt desirable to compare this tcale with those In 
elsewhere It is hop^ that finally all pyrhellometric 
observations will be made on the same scale as that used 
here 

(a) The second result of the gear’s work Is the agree¬ 
ment within I per cent of the " bolar-constant *' observa¬ 
tions <Atalned by Mr Abbot at the Smithsonian Mount 
Whitney station in California at an elevation of 14,500 
feet with those obtained simultaneously at the Mount 
Wilson station In California at an elevation of only 6000 
feet This determination, In combination with the above- 
mentioned eitublishment of an absolute scale of pyrhelio- 
metry, gives 1*925 calories per square centimetre per 
minuto as a mean value, for the period 1905-9, of the 
rate at which the earth receives beat from the sun when 
at its mean distance Determinations made with various 
forms of apparatus show no ^stematic difference in this 
value of the ** solar constant “ In 1905 this '* constant,’* 
according to various authorities, was stated at values 
ranging between 175 and 4 culorles 

It IS improbable that wservstions would have been 
continued since 1902 on “ solar-constant ** work but for 
a suspected variability of the radiation sent to us from 
the sun The lawb governrlng this variability are of 
extreme Importance for utilitarian purposes apart from 
thefir Interest to astronomers While confident of the 
existence of variations of this value extending over some¬ 
what long piriodh, and of the protiabillty of short-period 
variations ns shown bv the observatloni obtain^ on 
Mount Wilson, }et, in order to establish full confidence 
in the minds of others of this variability of the sun’s 
heat, there Is a very pressing need of observations madf 
slmultnneousU at vomo other plate where they could be 
made over a longer penod than Is possible at Mount 
Whltne) This new station should be so situated that 
observations could be continued there while the wintee 
rnlnv stason prevents them at Mount VVlUon A station 
in Mexico would best fulfil such conditions 



UMIERSITY AND EDUCATIONAL 
INTELLIGENCE 

Biruinoiiau —The University of Birmingham has for 
some voors been in considerable financial difficulties, for, 
in addition to the great outlay Incurred In erecting and 
equipping the new buildings, it has been faced with an 
annual excess of expenditure above income On last year’s 
working the loas was about ia,oool, and it is estimated 
that, even with most rigid economy, there will be a deficit 
of 10,000/ on the present year This fact, combined with 
the additional circumstances thot the University has prac- 
tkally reached the limit of its power to borrow money, 
hat been a cause of grave anxiety to those responsible for 
the management of the finances. At present the situation 
IS critical, and it Is felt that unless further help Is forth¬ 
coming, not only must further development be out of the 
question, but even a retrograde movement will bo Inevit¬ 
able Indeed, in the existing state of affairs economy is 
being exercised to such on extent at to Imperil efTiclenc> 
The response of the Chancellor of the Exchequer to the 
recent appeal of English universities brought matters to a 
crisis, fur, ai is well known, the allotment of the Increase 
of the Treasury grant Is to be determined largely by the 
extent to which local support is forthcoming At this 
juncture a letter was sent by the Cliancellor (the Rt Hon 
Joseph Chamberlain) to the Lord Mayor asking for further 
assistance from the City Council In tne form of an addition 
to the halfpenny rate already granted for the support of 
the University The matter was referred to the Educa¬ 
tion Committee, with the result that the committee recom¬ 
mended thfc City Council to Increase the rate to an amount 
equivalent to ' one penny In the pound for the year 
1911-12 and so from year to year unhl the cooncil 
shall^mhprwise direct Further, that it be a suggestion 
to ^ authorities of the University tfia^ they should 
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increase the oumber of nilntenanco toMoHnw 
for peeaons who would not otbvwbe * Wla 
advantage of university teaching*” Tkto 
has now been approved by the council, with thfh ai 
that the grant Is for the one year only, la n«w 
probability that the Greater filnnlngnam ” ediame 
have come into effect by next year. It was deemed advisiMi 
that the matter should then be open to dlscun^ by tfaa 
enlarged council resulting from that scheme* An ImmAp 
ing future In the dtscusskm of the question throuffhM 
was the evidence of a widespread desire tKat further lacitt* 
ties, In the nature of scholarships, should be provided for 
poor students 

Cambxidob —^The special board (or biolo^ and geology' 
has nominated Mr K R Lewln, Trinity allege, to use 
the University table at Naples for six months from 
March 1 

hlr Francis E Younghusband, K C I E , will deliver a 
lecture in Cambridge on dDiursday, February 13, on 
“ Practical (Geography " 

The Secretary of State for India in Council has In* 
formed the Vice-Chancellor ^at, as the result of careful 
consideration of the existli^ regulations as to the trainUig 
of prototioners for the Indian Forest Service, he has 
decided to modify them in aooordanoe with the following 
drolsions at which he has arrived —(i) Any unlversiiy 
which possesses a forest school approved by the Secretary 
of State shall be permitted to train forest pfobatiomrs* 
(2) The Secretary of State Is prepared to approve for this 
purpose the forest schools existing at the Universities of 
Oxford, Cambridge, and Edinburgh (3) A course Of 
training In practical forestry In Germany or elsewhere, a 
certain standard of knovirledge In an Indian vernacular, 
and any other special qualifications that the Secretary of 
State may prescribe, snail be imposed upon all proba¬ 
tioners <4) fhe studies of the probationers iball be con¬ 
trolled on l^half of the Serretarv of State by the director 
of Indian forext studies (hereafter s^led the director) 
(5) Ihe director shall be a selected officer of the Indian 
rorest Service, shall be paid such salary as the Secretary 
of State may determine, and shaJ) hold oflico for a term 
of five years 

Lovoon —It It understood that the residue under Sir 
Francis GaltonV will Is bequeathed to the University for 
the encouragement of the study of eugenics During his 
lifetime the testator gave a conblderable sum of money to 
the University for the establishment and maintenance of 
the eugenics laboratory at University College, and it is 
presumed that permanent provolon wlU now be made for 
the continuance of the work of the laboratory 

Oxford —The following u the text of the opeechv 
delivered by Prof Love in presenting Prof Edgeworth 
David for the degree of D Sc honoru eatua on 
February 7 —" Adest Tannatt Willelmus Edgeworth 
David, Geologiao praeclarus auctor Hulc vlro accepta 
referenda sunt fere omnia, quae de ratlone geologica eC 
antiquii caell vicissitudimbus, qulbus usa est Australia, 
comperta habemus Volut hie Inventus est qul doceret 
contincntern illom glade opplclam fulsse eo tempore 6nm 
sUvae deniissimae, In carbonem hodie conversae, 

^itanniam nostram tegrrent 1 lulus etlam laus est, 
quod, cum roralHnum quoddam donum Oceano AuatralS 
supereminent usque in mllle pedes terebraret, et mnnia 
saxi frusta, summa, media, infima inspiceret, rationem 
Darwlnianam de elusmodi iniularum oitis oonfirmare 
potult Quattuor abhlnc unnos novls^Argonautis Intarfultf 
contlnentem Antarcticam exploraturis, qulbus id poCtial- 
mum munus proposltum erat ut Australis Zonae mtgnetl* 
cum, quern vocant, polum accuratlsslme definirent Cuhn 
ret causa itinere pcrlculoso et laborls maxlml tuaewto 
hulus praeserthn vlri scientia atque^ constontla felkftar 
navata sunt omnia Nescio an buUI vel Borealis vel 
Australis poll exfdoratorM tantos adentlae fnictut repor ta - 
vennt, quern eventum huic nostro l>avld Imprimis oeharl 
censeo *' 

Prof H H Turner, F R S , hu been appofoted KatkQF 
lecturer for the year 1911 ^ 

The statute on faculties and boards^ htcutties.wfiff 
Main taken Into consideration by Congregation oil' 
Friiruarv 14, and the remaining amendments, thirty bi 
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were dltpoced of. Xh« bUtutc as amended has 
now to pass the ordeal of Convocation, in which atsem- 
bU«B both nonw^idents and residents have a vote 

Tui Board of Lducation is arranging to hold the 
lflt|Mnal Education Conference on April is^iS next ihe 
ooftference will ht attended by rcprcucntatives of all the 
Home Education UeparimenU, Lnghsh, bcutch, and Irish, 
and from most British dominions It is proposed to 
devote the hrst two days of the conference to the considera 
tiOQ of problems conriccied with school education and the 
training of school Uadnrs, and the last two days of the 
conference to the consideration of problems connected with 
education after the school stage and of certain tdminis 
trative problems 

\\i learn fiom Stitiut that thr Smithsonian Institution 
IS about to come into possissiun of a bequest by the iccent 
death of Mr Ceorge W Poore, of Lowell, Mass Ills 
will provides, aftei certain m^or Icgacieb, that the icsi 
due of his estate be given to the Smithsonian Institution 
to form the Lucy I and George W Poore Lund, thf 
income of which is to be usu^ for the purposes for which 
tht. institution was founded Mr Poore explains in his 
will that he makes this bequest in th< hope that it will 
form an example fot other Americans to follow by support 
tng and encouraging so wise and benehcent an institutioii 
as I believe the Si 4 ithsonian Institution to be 

Sir Hcnrs Roscoi chairm in of the it ( t nun tt 
for till new chemical laboi (ton s «t I niv rsit> Ctlhi,^ 
London, his issued 1 furth r Uttci with icfciencc to tli 
ippeal \s innuunicil in Nviurl of Icbruiiy 2 the sum 
of 3^ oooi required for ihi vito of the labor itories his 
fortunitelv 1 ten -lequired It is now desirable to m ikt 
use of thr site as quickly as possible b> electing tlu 
chemical laburaLonts on it 1 he < stimated cost is about 
50,000! Ihe president and commiU^e ir pniuulirl} 
anxious that this amount should be raised h> I ister in 
>rder that ihi building may be begun this yeai and mav 
in this ivav be associattd with the year of the Kings 
( CK‘on ition tufts and promises lan be addi '.s d to his 
Roval Highness Prince \rthur of Connuight or to Sir 
H nn Rosiur at Imvcisitv College London 

\ ULMiM was held at Aligarh on J inuu> 10 it which 
It was decided to form i cummittee to be < iIU d Ih 
( ornmiltfp for the foundation of a Mohiinm dan Um 
versit) and to isk his Highness tlic \ga khan to icc pt 
the ofliee of president We barn from I hi i wunr Mail 
that m my distinguished persons in India li iv«. leeepled 
the offitf of vice president, and that a tepu v ntative tom 
mittee his b mi appointed The in inbers of th com 
mittet ineludt all trustees of the M \ O Coll g ill 
membrrs of the college and school staffs of Align h all 
members of the icntrul st inding committre of ihi Ml 
India S>hid Conference all editors of Mtdi iiiim d m 
lournals, and many lepresentatives of other public bodies 
Provincial committees aie to be formed in nth province 
and the local committeis of the MAO Fducntional (on 
ferenee are to be asked to become local br inches of this 
committee \n appeal in various Jmguages his bi ri 
widely circulated, and the movement seems likely to be 
8U( ceasful A Reutf r message from C ilcuil 1 on 
Februtrv I3 stites that his Highness the ^ga Kh in and 
the Niwab of Rampur have each givfn 10 000/ towaids 
the scheme for the foundation of this Mohamm dan um 
versity at Aligarh The donations to the fund now imuunt 
to about 66,600/ Tbe Aga Khan confidentlv expects ihil 
the subscriptions will amount to twice this imount by 
March 

Ihe ninth annual report, for the year ioo<>-io of the 
cxecuuve committee ^of the Carnegie Trust for the L ni 
versities of Scotland was adopted at the annual meeting 
of the tiust on February 7 In connection with tin 
endowment of rtseureh, the reports of the indi pendent 
authonties who have examined the n (ords of th \ ar s 
work under the research scheme of thr trust give evidence 
that Its pastamiccMS is being well m untamed Thi com¬ 
mittee aeknowle^es the assistance rendered by the uni 
versities in proming the seheme with so many able 
workers, and in affording accommodation and '•upervixion 
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' in thi ir various Uburalories In the 1 iboratory of the 
Royal CoUige of Physieiins, which in the department of 
medicine ha» taken a prominent shaie in the trust s 
scheme, the record of work for the past year is equally 
encouraging Ihi expenditure for 1909-10 upon the 
scheme of tellowships scholaiships and grants, and upon 
the laboratory, w is respei tivi ly and 245^, towirds 

the latter of which the Roy il (allege of Physienns and 
the Royal College of Suig uns togrtlier contributed 1025/ 
ihe eliss fees paid in th univeisitics ind exti i mural 
colleges amountrd during the y ir to 48,540/ 111 iiurease 

of iiH4i as comp 11 rd with Lhi prtctding ye 11 ihe 
avenge amount paid ]Kr b mhciary was 12/ 12s ^ 

Ihe expenditun left 1 b ilanee ot 1.40/ to the credit of 
tho scheme of piyincnt of eliss Ires, but is thi statistics 
aln udy to hand show 111 1 xecss of c xpcnditure of 2552/ , 
It IS unlikely th It my ir dit balance will lemam at the 
dost of the cuirent veu ihe eomniill e thinks a st ige 
h lb 1 m It idled in th idministiat on of the sthtmt of 
piyjii nl of d iss fees it whii h jt b com th duly of the 
committee to direct th sp iial attention of th trustits 
to its operation in the pest 111 I th nioditu itions wlmh 
now ippe ir to b< n eissaiy Ihe Lonmiiltee is of opinion 
that it cannot s cur its If against i ddieil in future 
years under the presrnt s\sttm and ih it the sehi 111 must 
be am tided without del ly Ih fiist st p it li is t iken is 
to innounce th tt aftti the elos of ih <urr<nt >e ir it 
< annot continue to pay th f s in full but must avail 
Itself of the provision in the tiiist did to pay in whole 
or in p irl It follows that th sysl m of paying for 
sepatate d issf s must t abinlon 1 iiid it is suggested 
that somi scheni of piviiif, 1 (loilion (f the lomposit 01 
fnilusive fees for thr vrril fiiulti s shill b lonsid red 
\ tibl publishid IS III ip]Nndix to th i jkiI shows that 
up to Siptimber 30 seventy hv b n fuiuies hid volun 
tirily lefunded the da«s Tms pud by the trust on their 
bfhdf, amounting m all to 16H9I 


SOCIETIES AND ACADEMIES 

1ONUON 

• Royal Society, February 9 —Sir AichibaldGcikie, K C H , 
president in tile chair—V H ind \V I tyntM 

Cert iin physical and physiol )gic il proix-ilies of slov ime 
and Its homologues ihe boihes in qu slion loinpiise ihr 
methyl , imyl pin nyt , ind benzyl he molt gu s of stov ime, 
and in addition 1 niw compound 1 i ntly picpared by M 
Fourneau, vi^ the propyl (st 1 of dinn thyl ainino-uxy 
bf n^oyl isobutyriL aeid Ihr d nsiiics of the si dimmish 
with iiureasing moUculii w ight and th* afhn ty v ilui of 
the 11st numed is less th in th it air adv found by thr 
former of the authors for stov iiiir ind for its methyl 
hfHii>logu( Pourniaus new loinpound ibohslus thi con 
ti idihtv of muscle h ss 1 ipidly thin dots stov um 01 
mtth>l-slov line It has also less eff 11 on blood pressure 
and on respiration Amyl phcnvl md b n/>l stov line 
appear to act more slowly on musi le th m do* s stov line 
presumably on aaount of pirtnl precipit ilion of their 
bases On blood pressute, im\l stovain has 1 ilhir mon 
effert than has stoviino Ihe pronounud loc il inisthetn 
properties possessed by all these bod 11 s ir* diseussed in th* 
following paper — W L 8ym«« and V H Val«y i hr 
effect of some loe il anmsthelii s on nei ve 1 he bodies 
de lit With in the piending paper luv b n lompircd wilJi 
one another, and also with rocune is to th 11 effects in 
blocking the physiological conductivity of frogs neive 
Ihe ina.sthefii bioik producpil by this bodies \vh n lom 
pleti for maxim il singli stimuli (B rnt toil it 400 mm ), 
18 ilso complete for single stimuli m inv times m< ir intense 
(Brrne coil at 200-100 mm) \ block complete to 
maximal single stimuli [eoil at 400 mm) is usuilly also 
complete to lepeated stimuli with th* same disposition of 
the coil Partial blockage of individu il n* rve tibres has 
not been detected Stovaine its homologii s and Four 
ne iu s new s ilt all block inor leiivelv th in doi s tooamo 
Stov line methyl *itovame ind 1 ourneau s new salt block 
mor rapidlv than do the remaining bodies Amyl-, 
phenyl- and benzvl stov a m block more slowlv and thr 
resulting block is less r ipidlv washed out Considered as 
Uk d anasthi ties phenvl and benrvl stovaine offer no 
idvantage ovir tlu i miming bodi s Amyl stov iin mav 


530 


NATURE 


[February i6 , 14^1 


be of \alu on account of ihe relatively long durition of 
Its t fleet Meth>l klovaine ifc the least readily decomposed 
by faintly alkaline fluids such as lymph and eetebro-spinal 
fluid Fourncau s new salt has the least effect on cireula 
tion and on rc^piratioii b VlMkiMn and K M 
ftmith Lxponinental rL** irihes on vtgetable 'isbimilation 
and respiration VIIl —\ rew method fur estimating 
gaseous tvchan^ib of submerged plints ihe plant ib 
enetosed in a gl iss chamber a current of water is kept 
flowing throutjh the h imbei and bamples of tho atilu nt 
'ind efllueiil I q 1 d ir onalyb d it frequent intcivils The 
ttltci nr Ml 11 th Amount of CO. in solut on wh eh the 
liquid u 1 Je ^ertb in p ibs < vlt the plint in the ehamber 
IB th me isuie of the r sp ration or absimilition that is 
taking, pla ier < \per nitnts on assimilition the liquid 
suppi 1 t the ehamLwr can b< eniiebod with any desiied 
amount < f CO^ and by a spceial use of a CO, gener iting 
tower the imouni of this gab disbolvcd em be k pt con 
btant f K 1 long period of lime 1 he gloss ch imb^ con 

tain g the plain ib ^unk in 1 lirge copper w iter bilh 
with 1 gl isb window and th tcmpeiature ind illumina 
tic n can be conirolled When the conditionb allow 
vigoious ibbimilat on much oxygen is given ofT is bubbleb 
from tlic pi nil in th eliambir and these bubbles tike up 
an dppieciiLle amount of CO, fro n the bolution It is 
therefore n ccssary to eollect and mi ibure thib gab and 
usp It as i eoirretion to Che appir nt dim nuCion in the 
dissolved CO, Ihe gas ib s parat d from the liquid 1} 
a valve it the highest point of the apparatus ind coHectcd 
autc mati illy for in ilys b> rhis rm Ihod has none of tli 
hmitatio lb of the bubbl counting procedur exclusivcl) 
employ d previously for the invest gallon of the issimila 
tion c f wat r pi ints and since it takes account of tho 
COj m solution ind ilbo of th it m the gis bubbles entieil 
me iburcmonlb c m now be m ide f t the tss milat 01 
throughout the whole rang of th exlemil factois th it 
primal ily control this function — F 1 Blaokman ind 
A M •mith Lxpcnmental reseirrhcb on vcgetabl 
ibbinlition and respiration I\—On issimilatioi 11 sub 
merged wit r plintfi nnd its rclaton to th concontr Uion 
of c irbon dioxide and other fict< rs 1 h exp r inentb 
woie iarri d out by 1 new method wh ch takes letouijt 
of the alteration of the gises in solution as w II as of th 
gas b libeiited as bubble<i Ihe itm is to demonstrate th< 
nature if the relation b tween issimilotion and the chief 
enviionmental factors ( O, supply light intensity and 
Cemprnture Tile telation is such thit f/ic magnitude c/ 
this function in eicry ronibimt/ion 0/ thtir factors it deter 
mint ily ont or other of them a fmg as a limiting /actor 
ihe identihcition of the part culat hm ting f ictor in an> 
dclinitc eas is carried out by am]}ing experimentally the 
following gen ril principle -When the magnitude of a 
function u limited by one of a set of potnblc factors 
tncrcase of that facior and of that one aZon niU Zr 
found to bring about an increase of the magnitude of the 
/unction From the dots obtained a new type of diagr im 
IS constructed by which it is possible to foretell what vilue 
of assimilation in Fkxlei will be attained in any combina 
tion of medium mignitudcb of the three fKtors of the 
environment In this diignm against the d flerent values 
of xsbim Ution is ordinates sro ranged three separate 
curves showing the degrees of CO, supply temperature 
and illuminat on which art respirtively essentnl for the 
attiminent of each value of ass milation lor iny h>po 
theticil rombinition of the factors it follows by the pnn 
ciple of limiting factor* thit if the three functional values 
corresponding potentially to these be ascertained from the 
dt igram th n the actual magnitude of assimilation 
attained w th that combination of factors will alwtys be 
Ihe smoHftt of the three pot niial values ihe last section 
contains a cnticil account of the work of previous investi 
gatCMS who interpreted their results on the assumption that 
there was a primary optimum in the relation between 
assimilition nnd each external factor The substantial 
work of Pantanclli ted him to tho conclusion that the 
pos t on of the optimum for any one factor shifts with the 
magnitude of the other concurrent factors This can only 
be a transitional point of view and from this wc have 
advinerd to the standpoint that the whole conception of 
^ftwa in this connection ts tna^ltcahle and breaw down 
uAnpletelv on careful analysis The authors show in detail 
that all the exponmontb of previous worjeers are more 
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hurmoniousl} interpieted from the point of view inter¬ 
acting limiting factors than by the conception of Cpiamti 

Geological Society, January *5 —Prof W W Wttta, 
F R S president, in the chair —H H ThomM The 
bkomer volcanic scrub (Pembrokeshire) Ihc rodu are 
tiiceablc on the mainland from near St lahmaeli on I^U 
fold Haven to Wooltack Heod, and on the west occ^y 
the iblandb of Midland Skomer, and the Smalls Tne 
thieknesb exposed is some jooo feet and the lateral 
extension some twenty hve miles The chief evidence 
indicates th it the rocks are of pre Upper Llandovery age, 
but from i consideration of the gcolo^ of the neighbour¬ 
ing countr> It lb probable that their true age is Arenig 
i he rocks ire chieny bubaenal lava floWb frequently Intcr- 
atrat iicd with red cla>s they are separaud into two 
mam groups by a mass of bediinentory rocks barren of 
fosbiU Ihe lavas form well defined groups The rocks 
fall into eight chief types, two of which are of necessity 
n \v in order of increa^ng basicitv they are —soda- 
rh)ohtc 9 boda trachytes keraiophvres skomentes morloe- 
bites mugeorites olivine basalts and olivinc dolentes 
The hist flve types may betineluded in the alkaline clasb, 
they are rich in soda and most of the felspars belong to 
ilbite-oligoclasc varieties The last three types aie normal 
subalkal ne roLk^ m which the felspars range from obgo- 
cl me to labradoritc 

February 8 —Prof W W Watts F R S president m 
the chair —Prof T W Fdgeworth David gave an account 
of the researches pursued by him in conjunction 
with Mr R C Priestley geologist to the British Antirctic 
T xpcdition of 1907-9 in the course of that expedition 
more especially the investigations connected with glari il 
geology 

Physical Society, January *7 —Prof C H Lees, F R S , 
Vice pros d nt in the chair —Prof F T Trouton A 
demon bti at I on of the phase difference between the primary 
end secondary currents of a tiansformer by means of a 
simple opparatus The apparatus is a primitive induction 
motor consisting of two horseshoe electromagnets with 
their axes come amt and vertical and their plants at rmht 
ingles Above the poles a copper disc is pivoted The 
primary current from a transformer is sent through one 
mignet and the secondary current through the other 
With a suitable phase d fference a rot iting magnetic ffeld 
18 thus obtained Inserting an iron core into the tranb 
former diminishes the sp^ed of rotation A steel cort will 
produce a greater negative rotation than an iron one To 
demonstrate the hystercbib effect it is necissiry that the 
core should consist of a bundle of fine wires otherwise 
the Foucault currents set up will introduce a lag The 
effect of loucault currents can be shown by introducing 
another coil within the transformer in place of the iron 
core and closing its circuit with a variable resistance — 
Prof J A Plamlfiir A note on tho experimental measure 
ment of the higli frequency resistance of wires The 
author refers to a paper read by him in December 1909, 
before the Institution of tiectncil Engineers on quanti- 
titive measurements in connection with radio-tele^aphy 
(Journal Inst Flee Eng vol xliv p 349 19114 in 

which he described an apparatus consisting of a differ¬ 
ential air thermometer having tubular bulbs into which 
similar wires could be placed and by means of which 
A comparison could be made of the high frequency (H F) 
res stance R of a straight wire and its steady or ohmic 
res St ince R If two equal wires have pa«M throu^ 
one a steady current A and through the •thcr a H F 
current A then if these currents afie adjusted until the 
rate of heat evolution in each case is the same we have 
A*R=A*R Certain precautions are described in the 
paper for eliminating inequality but by means of correct 
reading H F ammeters as devised by the author the ratio 
of the resistances R/R ran be deter nined from the ratio 
of the mean square currents A*/A ■ —Prof J A Plomlnv 
and G B Dykw The measurements of energy losses In 
condensers traversed by high frequency electric oKillations 
In this paper an arrangrment of apparatus is described 
for the purpost of measuring the mtornal energy losses 
in condensers traversed by high frequency (H F ) currents 
It is shown that these energy losses m^ndensers may be 
ronsdered as if thrv were due to a rMistance lots In a 
hvpothetical resistance in seriy with the condenser the 
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eoAd^nwr itKlf being lupposed to have a perfect non- 
^nipative dielectric of tne aomo dielectric conbtmt — 
^rplT J. A. PImiliis and G B Dylw Some resonance 
ourvt* taken with impact and spark-ball dischargcis In 
the ooune of the experiments described in the pievious 
paper on the meaburement of energy losses in cond(.nsrr<), 
a large number of measurements had to br made with the 
qrmometar of the frequency of oscilhtions in ind th 
Inductance of. the secondary or condenser circuit It wib 
then an easy matter to draw complete rcsonante carves in 
each case, and this has accordingly bem done with both 
the impact and spark ball dischargers 111 the primary 
circuit, and for varioub resistances in the s cond ir\ tinut 

Mathematical Society, I'ebra'iry 9 —Dr II F Baker, 
president, in the chair —F Ounnln^hnin The ipplie 1 
tion of the mathematieal theory of iclitivitv to ih clfetron 
theory of matter —G B Msithow* md W h 11 
Barwlofc The reduction of anthmi ticil binary forms 
which have a negative determin'int —H Batomsin 

Certain vectors associated ^ith an electromagnetu held 
and the reflection of hght at the surf ice of a pei feet 
conductoi 

CAUtaiDOE 

Philosophical Society, January 23 —Sir George Duwtn, 
K C R , F R S , president, in the chair —\ D 
Suds* (i) A constint temper iture p<irou<. plug \p r 
ment observations on the surf lee ter*«ien <i liquid 

sulphur—h ^hiloy The magnetic susei ptibihtRs of 
CTrtiin compounds 

Manciiksikr 

Literary and Philoaophlcal Society Jsnuary 24 
Mr Francis Jones, president, in the choir Di \ N 
Moldrum The development of the 'itomu thioi\ (s) 
Daltons ihimical theory Ihe pi]>cr d als hr>t with thf^ 
principles, ind aftcrw'irds with the g»nesi<;, of Dilton s 
chemical atomic theory It is shown that it is impossil I 
to suppose that the hypothesis of Avogidro had tn\ 
influentc 011 Dalton whilst engaged on th thcor\ th^ 
main principles of which are —(1) that eUnns of difT t nt 
kinds tend to eoinhint in the proportion 1 1 nth r thnn 

in anv other that the nfxt proportion to occur is 1 j 
then 1 3i and so on and (i) that when two compounds 
of the same two elennentB are gaseous, the light* r is binary 
and the heavier tertiary Dalton s cxplinition of thfni 
shows that Newtons postulate of cimilir pii tides wh ch 
ore ‘ mutuallv repulsive,** was the fundamental idei of the 
chemical as it had been of the physic il 'ilomu theor\ 
Ihe author concurs with Roscoe and Harden in rfjecting 
the account of the genesis of the theory which coniucts it 
with the discovery of the composition of marsh gu and 
olefiant gas, but is unable to accept their view, the gist 
of which IS that Dalton flrst satisfied hims If that the 
atoms of different gases have different surs, and then 
devised the chemicsT theory He concludes that it was 
Dalton’s ezpenments on the combination of nitric oxide 
and the oxygen of the air that aroused his attention and 
made him apply hii physical theory to the purposes of 
chemistry —Prof A H Olbaon The brh iviour of bodies 
floating in a free or a forced vortex Thi main conclusionb 
drawn from the exjienmental results embodied in th#* p iper 
are —(i) In a free vortex (a) Veiy small floating 
particles rotate in spiral paths, approaching aith 1 con¬ 
tinually increasing velocity, and flnilly dis ippeiring down 
the funnel of the vortex (M If of modente dimensions 
the behaviour depends on the shape, size WMght and 
position of the centre of gravity of the object the lighter 
particles approoching more rapidlv than those of x lower 
specific gravity With homogeneous bodies of the same 
specific gravity depth of immersion, and slnpe of plone 
of flotation the larger shows the greater tendency to 
approach the centre (a) In a forced vorte\ —(a) Smsll 
bodies approach the centre with \ r'ldnl velocin which 
IS greater the greater the radius of rotation (b) In 
homogeneous bodies of the same sire -ind shape the 
heavier shows the lesser tendency to ^ppro^ch the centre 
(c) A non-homogeneous body shows a lesser tendency to 
appro'ich the centre than does a homogeneous bodv of the 
same size shape, end weight If the centre of gnvitv of 
the non-homqgeneous body is sufficirntiv low the body 
works out to^jjb outer edge of the vortex (tf) The shape 
of the body mltielf has no effect on its brhniiour so long 
as the vortex Is a true forced vortex As in the case 
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of thr frte \ortex, the. knowledge of the furttb called into 
play Is adequate for an explanat on of all the observed 
phenomena 

Dubun 

Royal Iriab Academy, Janua^ 23 —Dr H F Barry, 
vice president, in the chair — D K Paofc-B«mford and 
Nevin H Foatar The woodlice of Ireland, their distri 
bution and classification iwcnty-live species of woodlice 
(Crubtaci a Lsopuda lenestna) are found in Ireland and 
of tluse four spcci s have bun recorded fioni and are 
common in rvery county Sk<tLli maps arc giv n which 
. show at a glance th# various Irish county divisions in 
I which each species h is been taken \ s# nes of synoptical 
tiblis 18 also included in the piper ishich should prove 
us ful in enabling studrnts to diigncsc any British species 
I Iwo plates illustrating \It top mart litis mtlanuru^ H 1 , 
and hluma purpurasutu H I (species which have not 
I yet been found in 1 ngland) md a comprchensiv biblm 
graphy, arc also included John MacNalll Ihe early 
population groujis of Irclind th# ir nom# ncl nuir ind 
chronology Ihc object of the piper w is to distinguish 
the different classes of gioup names found applic ible to 
Irish popul itiun groups in tuly tunes md to assign an 
ipprAimate peiiod of origin ition to e icli cl iss of names 
Ihe formulae of the eiiliei n imes wcie distinguish d and 
discussed and 1 list diawn up under r ich furmul 1 Ihe 
paper dealt with ih# cJassifiration if thr groups is fre 
tnbutarc and unfree and idenlitird the ri\il and mihtarv 
ory inis itions of the pettv St ite^ in ancient Ireland with 
the eailiest traditional form ol tn# Roman State 

Koyal Dublin Society, Januaiy 24 —1 lof I Johnson 
tn the chair —Prof \\ Brown M chmical stress and 
m ignctisation of nickel p irt 11 , md th subsid it of 
torsionil oscillitions in nickt^l md in 11 wir s whm sub 
jcctcd to the innuciice of longitudinil migiutic fields 
Ihe results of experiments on magmtis ition md torsion 
of nitkil wire showed that a limit to the twist of th# 
free end of the wire is reached with a certain d finite 
longitudinol lo id It was also shown by m< ans of the 
subsidence of toisional vibrations that the greUcst internal 
friition in the wire took pUco when it was sui rounded by 
a longitudinal magnetic held of the simc value as th it in 
‘ which the maximum twist occurred with a givi'n load on 
th wire—Dr W 1 Adonoy J he rstim ition of the 

orginic matters m unpolluted and polluted waters with 
pot isbium bichromate and sulphuiie cc d The investigc 
tions hove been m ide with the vi# w of discovering a rapid 
and accuiate method of cstiniaiing the totil oxidisability 
of the organic m itti rs in unpolluli d and polluted w Uers 
Ihe water is treated under suitiblc conditions, which are 
detailed in the piper, with a decinormil solution of 
potassium bichromate md sulphuric acid md after 
evaporation and digestion for \ sufficniit tim in the wat#r 
bith the excess of bichromit rtm 1 ning is dcteimined 
by means of a decinormil solution of feiious sulphate 
The results of a number of fsliniations of i van# tv of 
witcis ire given, mid th v -^how lint th method is tap 
able of yielding concordant and accural n suits Prof 
Henry H DIboii Ihe therin#> I rtne method of ervo 
seopv Ihe apparatus used in this m thod was d vised in 
ordci to determine the fr##zing points of small quantities 
of solutions With special devices for oliniiinling thermo¬ 
electric errors it has been found poss ble using one pair 
of junctions formed of coppei and euiek i alloy, to 
determine the freezing points of a 1 < c of solution with 
accuracy to 001® C With 1 gnatcr number of junctions 
greater accuracy may be nttiimd The method is pirtieu- 
larlv suitable for detecting verv sm dl differences of irecz ng 
point 

Paris 

Academy of Bcicncee, Fehmary 6 — M Armand 
Gautier In the chair —P Idime New observa- 
tions on the spectrum of Nova I acert r (s# o p ^23) 
—Henri Vlllat Tho discontinuous motion of i fluid m n 
canal containing an obstacle —^ Kom Ihe hehcoidal 
state of electrical matter ^onie lu w hypotheses for ex 
plaining mechanicatlv elertrom ignctic ph# nonuna —iiaston 
OalllBrd Res arches on the influence of velocity on the 
compass ft the high speeds ilt lined in modern destroyers 
there is a possibilitv that the velocitv may aff* rt the 
indications of the compass Some experiments in this 
direction have been r lined out on a railway at speeds 
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between bu and 120 kilometres per hour The retuUi 
obtainrd >0 far are incondusivc—G •%Ktiao Optical 
*»> stems in motion and th* translation of the earth -pA 
■-•tfue Ih ippli4.atioii of the lonx principli to th< 

f henomena OLCumpan^ni^ the tharge of condensi rs — 
D#BomlM \ physic il interpretation of non romp n 
Sited hfit—A L«fay A method of obs rv ition of the 
traj ctoii fclkmcd bv the Llrments of an nr rurrciU 
d( tl cled U obstaLl s of \ iriablr forms As an indicitoi, 
i IS us (1 th r<fri(.tivp iiid \ ol which is hif;,h r thin 
th it of nil but ippri Mmatflv tin s ime drnsii\ Such i 
casts I bhaq) sh idow on a scretn md hent th 

motion ol th j r inrr nts i in bo follovcid Acft\I nt 1 
mixtui of 10 t>! ni and \ 11 bw dioxidt ind lb\l no m 
d is sintabl foi th s melhod of w »rk MM 
Ch4no¥MUi md Holm Uio fxtcnsihilits of suUanised 
indiaiullif] fi Friodol ind ) Qrgindj««n 1 h sttiir 

tui of I qind^ u th Total toiiiLs Ixiuis Matruchot A 
new fungus patluifttnu lo m m T his funfjus to i\hith tho 
nam Iftijf/i^fii/admm Blochii has hten n has lx n 

obtain d n pine luliur s dirtct fiom th lesions in mm 
and IioiUfr app ars to h tJie <»Io rause of Iht diseasfd 
tondition obs rv d T Klobb llie doxtrorot itoiv pinto 
st rt Is tmth st rols) fiom lii/h » it n Iths —(iibi 1 
■•rtrand m I R Volllon 1 lie actitm of tho in in 

fern nt m thf monobisic mds d rvod from i duiin^f 
suf^its \ Mario ind M MacAuliffa C mipatatn 
m asm m nts of individuals of I >th v\ s from lun iti 
asvliims with noinni men ind women The inniitrs tf 
th asvlums aio gon nil} smaller than the normal espeii 
ilh in tho bust Details of the loniparison of v irioiis 

limbs ind parts of th body arc also ^iven P 
DaaoKampa The treatment of epilepsy of (iistro 
int s( n il onj; n Remarks on a rn nt notr of M I^unif 1 
on the same subject —A bennat R s arches on tho 
cuisos of tho variations of the acrid «ntomokifjical 
fauniile M OidnouK I he Invcrs conlainmn Sfrimfin 
hHloiitu5 m the western Mediterranean—J baalar Ihc 
r lalions l> t\\ on the t irth currents and mifjntti d stiirl 
ani s M BIrkaland The zodiacal li}:*bt 
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BARKER AND HASWEU/S ZOOLOGY 
A Text~Book of Zoology By Prof T J Parker, 
F R S , and Prof W A Harwell, F,R S Vol 1 , 
pp XXXIX + 839 Vol ii , pp XX+ 728 (London 
Macmillan and Co , Ltd , 1910 ) Price 365 net, the 
two vols 

FTER an interval of thirteen years, this well- 
known text-book has appeared in .1 second 
edition Its merits have earned for " Parker and 
Haswcll" a high educational rank, the clear, terse 
descriptions of each selected example of die various 
classes, the companson of the class with its exenipLir, 
the abundance and evcellrnt^ of the Illustrations, the 
brief but useful summaries on general topics, distn- 
bution, history, variation Its drawLuk has been 
that whilst containing a i^ood two ><nts' tr lining 
in the subjcct-m iftcr of /oology, It does not s,itisl\ 
the needs of more advanced students In sonn w i\s 
the new edition makes g<K>d this defeil but wt in 
inclined to think that it would have been a gun if 
a goexi dcil of elementary discriplive nutter (such 
students invari ibl\ obtain in other and sm.illcr works) 
could have made wav for fresh and niuch-m eded di 
scHptions of suih evimples as a toitoisc and a main- 
mnl other than a rabbit, or for such a lupu is com¬ 
parative physiology 

The most striking <hinge in thi book is Uw im¬ 
provement both In t(\« ind in ihi figurrs, ol tiu 
vo*uim that deals with Iht mvirtcbrali Ihe \Mh- 
brites, on the other hind, nm im essiniiill^ uniltcrdi 
This diffeienliil liiatnunl raises an intm sting point, 
for It corn spends\er\ closilv with Ihi lelitivi imouni 
of interest taken b\ students m (lie two biimlits of 
the subject and the relatut progiess, both 111 tht 
presentation of, and icsranh into, the subjt rt-m ilUr 
Every expeneiutd teicher knows-mddd the biK»k 
before us shows—tint our kiiowlulge of in\eitfbritis 
has advanced more rapidly of 1 itc M.iis and his i 
nKire attractive appeal than our knowlidgc of tIu 
vertebrata Puieh desinptive m itomv likis loo 
large a place in the pnsentition ot tin lifter 1 In 
dtstussions upon the origin of fins or lli< iiiorphologi 
of the eir-K)ssules stiU sound on Viiguc, unsatisfving, 
unpragmatic We do not expect oui students to know 
in detail the scleritcs of an insect, but we do expert 
thorn to know tht hard parts of vertebritis \\c stili 
regard embryology ns something distinct from 
anatomy, and the s^isc of dealing with the Iife-histoi\ 
of a vertebrate in the way in which Iifc-histoncs are 
studied among inveitcbnitcs is never re ihsed Em¬ 
bryos are still treated as rarities, the phenomena of 
colour nre omitted of passed over briefly, the questions 
of heat-production and other problems of vital 
mechanics nre not mentioned U it to be wondcrt*d 
at that our students with rare exceptions devote 
themselves to research on invertelirnla or to questions 
of heredity? A Jaesh treatment of vertebrate /oology 
is required regret that no attempt is made in 

this work to pul new wine into the old bottles, but 
we cannot wonder at it A new bottle is required 
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With regard to the changes made in the first 
volume, the proto/on are more fully illustrated and 
described, but the accounts are not equally adequate 
For example, the life-histories of the Lobosa arc not 
referred to, the sexu il dimori>hism in Spurozoa 
gregartmda is not mentioned, ind much reient work 
on forms mentioned or figured is not made use of 
The list of fresh-wnter jdlyfish and h}dioids on 
p 167 omits some interesting recent discoveries It 
IS, of course, incorrect to repeat the statement of Uie 
earlier edition that Limnocixlium is only found in 
Regent’s I’ark A description of the actual mode of 
formation of a mtxlusa would hive been very weltome 
\mongst the few mistakes of nomencl itun. we must 
mention Adamsia on p 208 ind on Fig 157 The 
anemone referred to is obviousl} not \damsia but 
Sagartta parasiiaa (to use the oldei name) The 
accounts of the various woim-Phvla are much ini- 
provi^ and will provi ixtnmelv useful Ihe dassifi- 
cition f>f the Crustacea is quite the modern one, but 
we imss any account of the recent woik *>n para¬ 
sitism md Six-pi( mIucIioii m this 1 1 iss big 4^4 
IS still inrorre<.tly labelled Th< tn it men I of the 
iiisicts might hive bi en brought i lilth nioit up-to- 
d ite m view' of the intreasid inlirist m ind know¬ 
ledge ot the housi flv md thi Ist tsi-flv, n< ilhcr of whiih 
ire noticed I he labk of mouth-pai Is on p 023 is 
reprinted without reference ippuLnllv to tiu wuiU 
winch hid It'd to mother comp irisein I lu XpKri, 
a most impoitint oidir ni Irraled \rr\ suinin uilv 
ipd no mention is mule of llu discoveius ol Silvcstii 
and Berlesc, whuh have ri\i di^d simt 1907 i new 
ordi r, the Mvnentum it i 

I lu se ciilieisms, howivir do not jiitiliide igipfi- 
ous (stiniiK ol thi kdxjiir whieti llu si volumis have 
cost, nor do tliev siiioush diniinish onicslmiati 
of their value I’rof II iswell is to Ik i ongnlul lUd 
on tin appcarrinn of tins new tdiiion whuh will be 
greath ippnTilted bv ill t« ichtis, md m the imltei 
of tv|K)graphv and lithogi iphv is m txcelKni i vamph 
of modern English work I (mmiuf 

PAIMS 4N/) iM/\7/\C- 

Ihe Matina 7 \ of the r*s ( raft, at Fiitopr aad 

hgvpt from Farlust /imrs to the itul of //u VcT'fli¬ 
ft ei/th ( enhtry 7vtth Sonn hLOiiiit oj thetr Tfi- 
paration and I sc Bv Dr \ V L lurit Pp xv + 
444 (lamdon and Edinburgh | H Fuulis, igio ) 
Price 54 net 

HE author of this inltKstmg lunik whuh be¬ 
longs to a senes trciting of The \rts md 
Crafts of the Nations,” has gathered within its covers 
an immense amount of information concerning the 
materials and methods of pnntmg m carlv times 
Dr I^urie has been, md is, an indefitigahle investi¬ 
gator, I specially m Lonntrtion with incKiit processes 
of mural painting md with tin vihules of mcdia;va! 
and later days His chief conclusions, some of which 
have been published b< fore, as in the little volume on 
“Greek and Roman Methods of Painting,” lately re¬ 
viewed in these columns, are now made accessible to 
everyone Interested in the subject One has no longer 
to search through the back numbers of a journal 

S 
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for scattered papers and lectures but can find in the 
\olume before n Hsumi of hi« inquiries with some 
additional information as well as n list of works 
old and new which deal with some or other of the 
topics discussed in Dr I auric s pages This list 
occupies nearly fifty pages and is comprehensive if 
not precisely exhaustive 

Of the fourteen chapters into which this handbook 
IS divided not the least important is that which forms 
the introduction in which a sketch is drawn of the 
interdependence of certain crafts of the development 
of the processes of painting of the increase in the 
number of available pigments and of changes in the 
workshop and studio Then in six successive chapters 
there are described Egyptian pigments and mediums 
and classical methods such as wax painting egg tern 
pen and a kind of fresco-painting The eighth 
chap^ deals with the later history of fresco-painting 
and then comes a series of disci ssions based on the 
treatises of the monk Theophilus and on the Book 
of the Art by Cennino Cennini Bj means of 
abundant quotation from these authorit es and by 
original comment Dr Laurie has certainly succeeded 
in reproducing the at-nospherc described in the 
preface as that in which these ancient works were 
earned out As our author never loses his hold on 
modem science and modern practice we commend hiv 
appreciative sympathy with the naive descriptions and 
utterances of the older writers and historians of art 
On the paintmg of illuminated manuscripts is 
the heading of the eleventh chapter There are here 
tome indications of the pigments used in such wonder 
ful productions as the Book of Kells and the 

Lindjsfarne Gospels both of the seventh century 
For instance we learn that the Irish monks had 
learned to extract the purple dye from a speaes of 
murez found on the shores of the Insh Channel 
Besides Tynan purple the early Insh illuminators 
had at their command red lead several ochres a green 
identical with malachite and several lakes The ink 
they used is supposed to have owed its blackness 
entirely to carbon but a close examination of the 
wilting in the Landisfame Gospels recently made 
bv the reviewer indicates by the presence of a multi 
tude of reddish brown spots the employment of a 
galk>-tannate of iron like that described by Iheo- 
philua To the subject of lakes and other adjective 
colours as used in ancient practice and in mediseval 
davs Dr I aune devotes a chapter of twenty five 
pages the employment of djed cloths as sources of 
some pigments as in the case of the red from kermes 
or Coccus tluts is described 

The last two chapters in the book are mainly given 
up to the study of questions connected with the ongin 
of oil painting, the making and use of varnishes and 
the preparation of pigments and of canvas-grounds 
during the sixteenth and seventeenth centuries Dr 
Lauria admits that he is unable to pronounce definite 
judgments on all disputed poifits but he has certainly 
contnbuted valuable mate^ for a solution of some 
^ the problems offered bv pictures supposed to have 
6^ painled in od durmg the fifteenth century 

In the volume nailer renew are included thirteen 
inustnuons many ^ datan m colour They are not 
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merely pleasing enrichments of the text but serve die 
purpose of throwing light upon certam deacripdve 
passages 

On the whole we may consider that the aim of the 
author has been satisfactonly accomplished and that 
he has given within reasonable compass a fair a^ 
count in English of the vaned information scattered 
ver> widely in the literature of the art of painting 

In a second edition the author must correct a few 
slips tor example the two great lunettes painted 
by Lord Leighton in the Victoria and Albert Museum 
are not in true fresco (p 136) but in spuat fresco 
a 1 olco resinous vehicle containing wax Again Dr 
Laurie h is misplaced (p 334) the Chnstian names of 
the brothers von Eyck Revision i& needed elsewhere 
also as in the recommendation to use terre verte m true 
fresco-piinting (p it has proved very treacherous 

11 this country Ihen too the attribution to Mr 
James Ward of the valuable suggestion unknown 
to the older p unters namely the introduction of 
asbistos into the plaster to bind it together (p 138) 
doe not fit the circumstances Mr Ward in his 

Fresco Painting published in 1909 does it is true 
recommend this use of asbestos but it had been so 
enployed long before and its odoption had beui 
urged nineteen years previously in a well known tech 
meal manual A H C 


]lih CO] LOW STATF OF MATTER 
Kaptllarchemte Etne DarsteUung der Chemte der 
Kollotde und verwandter Gebtete By Dr Herbert 
hrcundlich Pp viii+591 (Leipzig Akademische 
Vcrlagagesellschaft m b H 1909) 

HE attention which has been directed during 
recent years to the colloid state of matter has 
led to the publication of a very considerable literature 
and the subject is rapidly becoming an important 
section of physical chemistry We therefore welcome 
Dr Freundhch s book as perhaps the most complete 
attempt to deal with the subject as a whole on the 
lines of a definite hypothesis and bring it into clear 
mathematical relation to physics 
The cdloidal state u usually and possibly always 
a two phased condition in which one finely divided 
substance is suspended in another and ranges by 
imperceptible gradation from such suspensions as clay 
in water or butter fat in milk to true molecular solu 
tions which to our present means of examination are 
absolutely homogeneous In such systems the sur¬ 
faces of contact between the two phases are of 
enormous area and the phenomena of surface-action 
and especially of su face tension have an importance 
of quite a different order to that which they possess In 
single phases Dr Freundhch indeed is inclined t6 
consider them essential causes not merely of the pecu¬ 
liarities of colloid solution but of adsorption co- 
preapitation and electric cataphoresis which often 
bear the closest resemblance to ionic diemical 
reactions While however the influence of surface 
or surface-action is the guiding ^ypothesu of Dr 
Freundhch s work we have been ftoticularly struck 
with the candid and truly scientific spirit in which he 
admits Its limitations, and states opposing views 
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ttlHaning with a discuBslon of the mathematical 
Laplace on surface-tension, the author points 
out tiSMt a^Ue it adequately expresses the effect as 
tiftflBtved on curved surfaces, It gives no explanation 
of Unslon on plane ones^ since It assumes the internal 
pSOuure to remain constant to the surface and to 
met vertically to it only A more complete theory 
has been developed by van der Waals and his pupils 
In the gas-equation, (P f a/v*)(o-b)«RT, the o/v* 
represents the increase of pressure due to the mutual 
attraction of the gas nxile^les, and this, while only 
a trifling correction in gases, becomes an enormous 
pressure in liquids ouing to the closeness of the mole¬ 
cules When, however, a particle lies actually on the 
surface. It is only attracted Ijy those below and around 
It, and not compressed by others above, so that the 
surfacfr-layer is not only un4cr a much lower pressure 
vertically, but the surface is under actual tension 
from the horizontal component of the attraction of 
the particles around and below it Since the liquid 
particles not onl^^ exert attraction on others in the 
surface-layer, but on those of vapour or gas imme¬ 
diately above it, it is clear that the layer of rarelicxi 
liquid must pass without break into a layer of com¬ 
pressed vapour within (he very small range of mole¬ 
cular attraction Substances, like most s'llCs, which 
dissolve with contraction of volume, increase of in¬ 
ternal pressure, and diminution of vapour-pressure, 
also increase the surface-tension, while volatile liquids 
and many colloid organic substances dimmish it 
It was first pointed out by Willard Gibbs, and 
afterwards, more fully, by J J Thomson, that bodies 
which diminish the surface-tension must tend to 
accumulate in that surface, while the reverse is the 
case with those which increase it Frcundtich sees in 
this the explanation of adsorption, positive und nega¬ 
tive, and as such an effect on surfaces even between 
liquid and vapour can be shown expenmentnily to 
occur, it must be accepted as one of the causes, though 
whether it plays the important part inhich he assigns 
to it must remain uncertain until means are found 
at least of estimating its quantitative effect Lagcr- 
gren has suggested another physical theory of adsorp¬ 
tion based on the idea that a surface is n region not 
of tension but of compression, and that substances 
whidi favour contraction of vt^ume must accumulate 
there While it seems impossible to accept the idea 
of a compressed layer at the surface of a liquid tn 
contact with gos, it may well be that the liquid is 
compressed, and its surface-tension negative on solid 
surfaces, just as van der Waals assumes that gas is 
compressed on liquid ones, since the internal pressure 
and surface-tension* of solids must be enormously 
higher than those of liquids Neither theory ade- 
quattiy explains many ol the individuaUtlefl, both of 
absorbent surfaces ^nd adsorbed substances, some 
substances being adsorbed at surfaces both of positive 
and of negative surface-tension and one is inclined to 
btitave, what indeed Freundlich admits, that chemical 
forces often come Into play, and that adsorption re¬ 
sembles in m^y rases a sort of contact-solution of 
two bodies havinglbiemical affinities, or, whatls prob¬ 
ably tile same thing, opposite electric potentials 

H R P. 
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Island tn V ergangetihett und Gegenwarf, Ketse-Enttner* 
ungen By Paul Herrmann Tetl in , Zweite Reise 
quer durch Island Pp xf^u + map (l^eipzig 
W Engelmann, 1910) Price 7 marks 
HIS volume, although complete in itself, Is a 
, sequel to the two parts of ** Island in Vergnng- 
enheit und Gegenwart" (1907), describing Herr Herr¬ 
mann's travels four years previously As before, the 
town of Torgau allowed hurt the long leave, pro¬ 
vided A locum tenens (as schoolmaster), and relieved 
him of all anxiety during the illness resulting from 
an accident on the journey The money was pro¬ 
vided for the undertaking by the higher educational 
authorities, and cannot wonder when he observes, 

' Surely few towns w^ould act so munificently " llie 
same guide was cmployeil—he who accompanied 
llioroddsen on his explorations—but although the 
surrounding circumstances wfre equally favourable, 
the book does not give quite such an impression of 
enthusiasm for IceLind 111 each and every aspect as 
on the former visit 

Ihe route was by sett round the eastern, western, 
and northern coast, descriptions being given of all 
places called at, and the scenery passed Herr Herr¬ 
mann IS pleased to think his former books are used 
as refetcnce by tourists, and this part of the present 
work is specially for their benefit He thy;iks the 
number of visitors will greatIv imreuse when the 
steamship service is unproved He complains greatly 
of the accommodation now provided, and quotes and 
agrees with the opinion of ^mother traveller (O 
Komorowicr) "that if such wire used in Germany 
for the transport of animals the S P C \ would inter¬ 
fere " I 

From Reykjavik the journey’ as fir as Ivahryggtr 
was over familiar ground, but a new route was struck 
thence to Kalmanstuiiga with <in excursion to the 
Surtshellir caves—and westward round the Snasfellsnes 
peninsula, where the inhabitants were not found as 
lacking in progressive spint as from other accounts 
was expected Northward to Hroiberg with an appre¬ 
ciative allusion to the agncultur il school at Olafs- 
dalur Then eastward to FI 61 ar, the seat of an 
ancient bishopric and present agnculturnl school, and 
southward over the Kjolur to Gc^fllr 
When the disadvantages of storms, cold, tent-lifc, 
and many minor catastrophes were overcome, and the 
pleasant neighbourhood of Hviti^rv.itii reached, an 
attempt to visit Frodnrdalur resulted, owing to an 
overtaking storm, in a severe fall from the pony As 
a result of this accident the remaining portion of the 
joumev, by Skalholt, GulUoss, and round Reykjanes 
to Reykjavik, is undertaken with less spirit 
The author enlarges more on the geological aspect 
of the country than In the preceding volumes, in the 
meantime he has learnt much in this direction, but 
wishes the scientific reader to remember always that the 
descriptions, remarks, and conclusions are those of a 
layman onty The more he knows of Iceland the 
more his admiration of Ihoruddsen, as n geologist 
and explorer, grows, and this appreciation is ex¬ 
pressed in maf|^ references 
For younger geologists the entirely or partially 
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unexplored regions are pointed outi with hints and 
advice for future students The folklore of the island 
U never lost si^t of, and many extracts fr<»n the 
Sagas, and much historical matter, are interspersed 
in smaller print than the bulk of the narrative 
The writer's love of Iceland is not lessened by his 
second, and, as he regretfully remarks several times, 
final visit. It is Interesting to note that in his opinion 
the union between Iceland and Denmark is political 
only, and that the ties between the two peoples are 
not likely to become deeper or closer. 

The work is illustrated by many photographs and 
drawings, and a map of route followed Alto¬ 
gether It IS interesting reading for lovers of Iceland 
or for prospective travellers over the same ground, 
although the detailed accounts, evidently intended for 
future tourists, of the reception, food, lodging, and 
cost at each stopping place are wearisome 
We regret that Herr Herrmann, with one excep¬ 
tion, always alludes to our countrymen with some 
contemptuous phrase, the four years' interval has not 
softened his attitude towards the British traveller. 

M G. B 


HERKDITY IT^ PHYSICAI BASIS 
Hondttarv Characters and ihett Modes of Trans* 
fmssion. By C £ Walker Pp xu+239 (Lon¬ 
don Bdward \mold, iqio) Price Hr 6d net 

T his volume deals very clearlv and briefly with 
the whole field of heredit>, but perhaps its most 
interesting feature is the development of a theory as 
to the relative share borne by the chromosomes and 
other parts of the sexual cells m the transmission of 
hereditary characters Stated somewhat crudclv the 
theory and the arguments which support it are as 
follows —In the chromosomes arc represented new 
ch.imctcrs (1 e Individual vanations, mutations, and 
the like), while other parts of the cell are concerned 
With the propagation of old-established racial char- 
ncters That the chromosomes do not bear entities 
representing all the inhented characters is shown, 
firstly, by experimental evidence, such as the fertilisa¬ 
tion of enucleated Echinoderm ova For instonce, 
Ciodlewski fertilised enucleated eggs of sea-urchins 
with the sperm of cnnouls and obtained gastrulie 
w hich possessed pure maternal characters only 
Second, through the reduemg divisions half the 
chromatin is eliminated from the mature gametes 
In spite of this, all the racial characters are showm 
b\ the individual which develops from the fertilised 
ovum If one half the entities representing the racial 
characters of the father are absent from the sperm, it 
U so improbable as to be almost inconceivable that 
exactly tliose characters which are unrepresented will 
be supplied by the mother, seeing that the entities 
present in the ovum have been halved m number in a 
contsponding way. 


who supposed that both sexes were heMeoyglM 
, this respect, that It to say, that each 
tamed both maleneu and femakneu, th€ 
land the other patent. DHHciiltlee lit tile 
accepting this theory were removed by the sugfiLMl*^ 
that one sex wtis homozygous, its sexual 
being recessive, while the other was heterotygOtUI^ 
and showed the dominant charactier Credit for 
emendation Is given by Che author to Bateson- and 
Correns, but by right of priority It belongs to Geofltey 
Smith The latter, in his Naples monograph on tbe^ 
Rhlzocephala (published In 1906), suggests that in the 
case of crabs the male is hetero^gous idnpe it eahlbks 
female characters when castra^ by the paros&te 
sacculina, and must therefore have femaleness latent 
Ihc female, on the other hand, under similar clromv 
stances, never shows ma.^ characters Ife further 
surmises that in some parthenogenetic forms the 
heterozygous sex was the female, since from It both 
male and female individuals were at times produced 
The ever-present question as to ^e inheritance ofr 
acquired characters comes up again (or discussion, 
and the author, who largely follows the sane reasoning 
of Archdall Reid, concludes that they are not inherited 
Among other arguments in support of this view he 
includes that from the transmission of the characters 
of neuter individual in ants This argument^ he seysr 
he has only met with twice before, namely, in 
the “Origin of Species” and in Poulton’s “Essays 
on Evolution ” He will no doubt be interested to 
know that It figures very largely in the controversy 
between Weiamann and Herbert Spencer, pubhfhed in 
the Cofttempoforv Review in 1893 and 18^ 

One more point must be rals^, namely, the use 
of the word “regression** to signify something the 
reverse of progression, instead of m the special sense, 
acquired through biometry. In which It is generally 
used The author has followed Archdall Reid In this 
respect, who, in his “Pnnciples of Heredity," speaks 
of variations consisting of the addition of a character 
us progressive, and those resulting m the lost of a 
character as regressive We hope he wnll also foUew 
him in altering ‘regression*' and “regretwrt" to* 
“retrogression** and ‘retrogressive** in fotuev 
editions E- J S 

GEO]OG\ MADE EASY 
Geologic NonvelU Thiorie Chimtque de la Forma* 
tioft de la Terre et des Roches Terrestres. By H 
Lenicque. Pp xvi+271 (Pans A Hermann et 
Fils, 1910) Price 7 francs ^ 

T he boc^ before as is the work of an engineer, 
who, having discovered that the received doo- 
tnnes of geology rest largely on unproved hypothaitSi 
has been impell^ to frame a new gcokigy for hlmselL 
The French scientific journals having ungratefully^ 
met this by a conspiracy of silence, it is left for XI4 to 


Further, the racial characters are blended in in- introduce it to the public 
herTtance, while individual variations and new char- This new light in the dark places of the agrth 

ncters are transmitted in a Mendelian way,^ the comes, It would seem from the acetylene ^amp; for 

mechanism for winch is supplied by the chrbmo- in the principle of that useful uivt^on tbo author 
Vomes That the sexual characters also are propa- finds the ^ clue to many phenomena which geolegfste 

gated in this manner was suggiestcd, fk-st by Cattle, have explained in ways less SensalionaL SlBoatea gnd 
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Are dBoompoied at the temperature of the 
i ttmm iarmce, tvbere the itable compounds are til 3 - 
"‘cHijh; earMeft, pho^Mdes, and the like We are 
hidden to hdieve that the heated intenor of 
jlWbt consists of sudi hodaes as calaum carbide 
and carborundum, and it is dear that, when some of 
^ese substances come into contact «ith aater, start- 
"mg consequences are to be expected Thus is ex-' 
plained, for instance, the origin of limestones, setting 
aside some of late age which the author pronounces 
to be organic Eruptions of lune, in a past> state, 
^were forced up by the pressure of acetylene gas, and 
qmad the sea floor Any creatures so unfor¬ 
tunate as to be living ui the ndghbourbood were ex- 
pedidously converted intosfossils In like manner, 

sbal^ and days were produced by the action of water 






on lUiddes of alumununs and calcium, and were 
poured out in successive couUes, with equally painful 
results After this, coal presents no difficulty It was 
erupted as a hydrocarbon, more or less fluid, super- 
sapirated with carbon, and such vegetable matters as 
It happened to encounter were carbonised by the coal 
itself 

Art equal boldness of conception charactenses the 
author’s treatment of other branches of geology 
Elevation and depression of continents being among 
the unproved hypotheses, we are offered instead a 
submergencq of the northern and southern hemispheres 
in turn, resulting from the precession of tGfe equi¬ 
noxes Glaciation, of course, finds a like explanation, 
A9 CroU has already taught, but our interest is more 
stirred by those prodigious movements of the ocean 
which result from the sudden collapse of a melting' 
polar ice-cap. To cataclysms of this kind are re-| 
fmed, not only the deluge in the days of Noah, but| 
the cutting of the Straits of Dover and the severing' 
of Madagascar from Africa, and we gather that the 
same dread agency mav have tom the reindeer from 
his northern home and transported him to sunny 
France, where his bones still remain to tell the tale 

Here we must reluctantlv take leave of M Lenicque. 
while assuring the curious reader that the theories 
Which we have noticed are chosen from many others 
not inferior to them in novelty and ingenuity 
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ALL SORTS AND CONDITIONS Oh HOMES 
Women of all Nattons Popular edition Edited bv 
T A. Jt^ce Pp xil + 220+65 plates (London 
Cassell and Co , Ltd., 1910.) Price 65 net 

T hose already familar with the former edition of 
“Women ot AIJ Nations'’ wdll recognise 
wMi what skill Mr Jo>ce has dealt with it to 
reduce it to the present extremely convenient and 
informklg Jittte volume NaturaJlv, the pt^ular 
edkioti Js less copiously illustrated, but the ^tes 
retained are an excellent selection The range of the 
'U exceptionally vast, at the title leads us to 
expect; we pass from criticisms of the modem British 
vcrnuui almost in the vein of Pierre de Coulevain 
to the chapter ^ Afnca, where wt read of*glrIs fat- 
to attract sultn-s and of widows buried alive in 
fllCir dead husband’s grave Women doctors confront 
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US in many poits of the world; in fact, among the 
Madt of the White Nile they are the chief medical 
practitioners who receive fees, while the men only 
act as honorary surgeons (p 150) The Madi woaneo, 
we learn, fight duels, nevertheless, the> are capital 
wives, and married life is very happ\ in their country. 
A Zulu lady doctor of very striking appearance is 
portrayed opposite p 158 

The chapters on Europe (vni to xv ) are extremely 
interesting, showing as they do how gradually East 
merges into West, and how numerous ace the back¬ 
waters of civilisation in our very midst 

**Tw'0 hundred >ear8 ago the women of Rus&ia lived 
in as much seclusion as if they had been Moham¬ 
medans It was Peter the Great who first com¬ 
manded them to lay aside their veils In Russian 
villages there arc still old women who act as profes¬ 
sional match-makers, and the peasant women still 
keep their heads covered out-of-doors, even in the 
wannest weather" (p 104) 

Austria affords an instance of the persistence of 
national points of view ns seen in the status of Slav 
and Magyar women A Slav proverb runs —“That 
household is threatened with rum in which the distaff 
rules and the sword obeys," while there is a Mag>ar 
saMng that " it ih the chignon that must rule " Italian 
law IS exceptionally just to women (pp 109-10); a 
married woman’s property is absolutely her own, 

she has a right to the guardianship of her children, 
and, as a daughter, to an eauai share with her 
brothers In any patrimonial inheritance in case of 
intestacy " 

^ Unfortunately the space devoted to America is very 
brief, 34 pages, the whole of South America—all too 
scanty in the unabridged edition—being compressed 
into seven pages We regret that Mr Joyce has so 
greatly curtailed the section by himself on the Maori 
of New Zealand, and also the discussion of the roaal, 
geographical, and sociological conditions affecting the 
position of Polvnesiun women We are glad to find 
that the introduction is enturly omitted, it was cer¬ 
tainly beneath the level of the rest of the book 


APPLIED MhCHWli S 

(1) Noiti on Applied Mechanics By R H Whap- 
ham and G Precoe Pp vi + 206 (London 
Edward Arnold, 1910) Pnee 4^ 6d net 

(2) Applied Mechanics, Including Hvdrauhcs and the 
Theory of the Steam-Engine hor Engineers and 
Engineering Students By John Graham Pp 
viii + 104 (London Edward Arnold, nd) Price 
55 net 



applied mechanics during their six months’ cruise in 
the Cumberkmd and Cornwall The examples at the 
end of each chapter, w^hich are all fully worked out, 
illustrate, so far as possible, the application of the 
various pnncipics discussed in each section to actual 
practical problems which are likely to be met with by 
the cadets in their future professional career; there 
is, therefore, a refreshing noveltv in these example^* 
and thev differ markedh from those usuaHy met with 
In the (wdkiAy text-books on this subject 
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The firet nine chapteri deal with machines and such 
details connected with them as frictional lossesi energy 
of moving masses, relative velocities and accelerations, 
and output of work There Is an excellent chapter 
on simple harmonic motion, in which many of the 
difhculties are smoothed away which generally worry 
the young student entering for the first time on the 
study of this branch of the subject The latter half 
of the book is devoted to stress and strain, bending 
moments, shearing forces, and stresses In beams, the 
stresses and amount of twist In shafts when trans¬ 
mitting power, and the stresses In simple loaded 
frameworks; it is rather strange that the authors 
have entirely omitted to deal with the deflection of 
beams The last chapter is devoted to a simple treat¬ 
ment of the problem of the flight of projectiles 
The two authors have succeeded in writing on a 
well-worn subject a text-book which will be welcomed 
b> many young engineering students because of the 
clear and lucid way in which fundamental prmclples 
are explained and enforced 

(2) This book Is based upon the lectures delivered 
by the author to the students at the 1 echnical College, 
Finsbury, London, and it covers more ground than is 
usual in the case of the more advanced text-books on 
this subject 

The first thirteen chapters are devoted to a con¬ 
sideration of the laws of motion, work, and energy, 
friction, the energy of rotating masses, centres of 
gravity, &c There Is nothing novel in the treatment 
of the subject, but fundamental principles are clearly 
enunciated and explained, and fully worked 01.t 
examples are freely used in order to illustrate the* 
application of these principles to the many practical 
problems ^hich the engineer is called upon to solve * 
The next eight chapters deal with the branch of the 
subject usually termed “ Strength of Materials •* Two 
excellent chapters on simple harmonic motion, and the 
balancing of rotating masses, are included in these 
eight chapters, in any future edition it would be an 
advantage to print those chapters immediately after 
chapter x of the present edition, as this is the correct 
sequence for them , 

The remainder of the book is devoted to elementary 
hidraulics and to the elements of the theory of the' 
steam engine, including in the latter case such 
problems as the effects produced by the Inertia of the 
reciprocating masses, the dynamics of steam engine 
governors, valve gears, and their effect upon the steam 
distribution A four-figure table of logarithms is 
printed as on appendix, and will prove useful to 
students who are working through the problems given 
nt the end of the book. The book hUI probably prove 
useful to junior students In technical colleges 

OVR BOOK SHELF. 

The MfcrosroMcol Axamntaffon 0/ Food and Drugs 
B> Prof H G Greenish Second edition Pp, 
n+386^ (London J and A Churchill, 1910) 
Price 6d net 

Thr general excellence of this standard work, which 
^first app^red in 1903, is maintained throughout the 
veconcf edition, and its usefulness is increased by the 
addition of a valuable section on adult^ants and an* 
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other on the practical examination of utritjAMd 
powders Other new subjects whkh have bea£n^ 
duced include notes on saffron and gendaa^ Ikmpice 
and caiumba roots, and a description of a medlja|( at 
preparing fibres for cutting transverse sectlp^p. 
Otherwise no change has bem made in' the inelM^ 
of treating the subject-matter, and, indeed, none Vrtit 
necesBo^ 

The first section deals with the various starche*^ 
complete instructions belpg given as to how to mount 
specimens for microscopic examination, the authdr 
dcscriboB the shape and appearance of the stardi and 
explains how the grams can be sketched to fhe^ 
correct relative size In subseouent chapters hairs and 
textile fibres, spores and glanas, roots, woods, stems# 
leaves, flowers, barks, se^, fruits, rhlzometi and 
roots are dealt with in ^ equally complete manner, 
and care has been taken to select typ^ which Will 
best illustrate the methods of examination described. 
With regard to foods, the^ook Is essentially a treadse 
on practical methods rather than a complete guide to 
their examination 

In a future edition the inclusion of mote foods 
would make the book of still great^ use to analysts, 
but those nt present included are well and adequately 
dealt with in the very useful section on adulterants, 
oil cake might also have been treated from the point 
of view of the udulteration of oil coke Itself, and, In 
passing. It may be noted, as a very minor point, that 
in giving the sources of oil cake, the author omits to 
mention cotton seed The original Illustrations are 
carefullv drawn as to detail, and the drawings selected 
from other authorities are a ell chosen The book 
will continue to be of great value to students and 
analytical chemists, as well as to those pharmacists 
who pursue their calling in its higher branches 

Child Problems By Dr G B Mangold Pp xv+ 

381 (New York The Macmillan Co , Lemdon 

Macmillan and Co , Ltd , 1910) Price 51 net 
In this volume the author deals principally with fads 
and figures obtained from American sources, but the 
problems are similar to those which were brought 
into prominence in England m 1904, when evldeiico 
was given before the Interdepartmental Committee on 
the causes of physical deterioration Prevention Js 
better than cure, and the hope for the future must 
always be with the younger generation In some 
respects Amcnca is ahead of England The deplor¬ 
able waste of child-life owing to preventible causes is 
recognised as a national concern, and m many of the 
States there is a more or less efliaent supervision 
and regulation of the milk supply Separate courts 
for children have been established for some years in 
several of the States, and the whole attitude of 
society towards the youthful delinquent appears to 
offer more chance of reforming him than does the 
English system. In other respects possibly America 
might learn from England, e.g in regard to foctoiy 
lemslation o 

Social problems appear under womewhat different 
aspects in different countries, but all civilised com¬ 
munities are beginning to realise that national 
efficiency depends on prevention of the causes which 
lead to physical deterioration, and^a study of the social 
problems connected with childhood has world-wide 
application 

*'The child Is father to the man*': the physical, 
moral, and intellectual welfare of the race dip&nA tlft 
the inheritance, training and education of the chil¬ 
dren Child pn^lems are the gravM of our time and 
the present volume should prove helpful to ail #ho 
are anxious to further reform The subject matter Is 
dealt with under five heads * infant mortality, educa- 
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tioai^^omii child labour, the delinquent child, the 
child. The aiithor iiuisU on the importance 
Mitring ihe coopera,tlon of women, but no omits 
lo point out that until they possess the power and 
stfiM of ddaenihip their towct of helping will be 
Cflcipfed The volume can be warmly recommended 
as a wise and human study of Immensely dilTicult and 
Important questions Its value Is enhanced by a full 
biography and an index The type is clear and the 
printing good. 


per Begnff des Jnsttnktes einst und jeUt Ewe 
Studte Uber die Geschtchte und die Grundla^n der 
Tiefptychologte By Prof. Heinrich Ernst Ziegler 
Second revised and enlarged edition Pp vi + 112 + 
2 plates Gustav Fischer, 1910) Price 3 

marlca. « 

Thu la a revised and enlarged edition of a luminous 
essay which Prof Ziegler scontributcd to the Weis- 
mann Festschrift in 1904 It deserves to be widely 
known as a terse and interesting introduction to com¬ 
parative psychology The treatment is m the main 
historical, and the author makes a point of showing 
how the conceptiAi of instinct has mirrored the pro¬ 
gress of science 

From the views of the Greek philosophers, the 
Church, and the old Vitnlists, the author passes to 
Darwin and the Lamarckians, and thence to modern 
comparative psychology, as represented by workers 
like Lloyd Morgan, Groos, and Zur Strassen Ziegler 
himself, following Weismann, interprets instincts as 
the outcome of the selection of germinal variations, 
they are now part of the inheritance and are objec- 
tlvdy represented by pre^stablished nerve-paths In 
his discussion he insists upon keeping to an objective 
consideration, for it is trfipossible to discover how far 
the lower animals are conscious 
In contrast to instinctive behaviour, we may speak 
of intelligent behaviour when it is worked out bv the 
!nd]vidual*s experiments, when It requires to be 
learnt, when it U individually adjusted to particular 
circumstances But when we reflect how little we 
know, for Instonre, in regard to the distribution of 
feelings of pleasure and pain among animals, we see 
the advisabiUfy of trying to define the grades of be¬ 
haviour as objectiveiv as possible The author Is, 
therefore, resolute in leaving consciousness and feeling 
and perception of purpose entirely out of account in 
his conception of instinct At the close of the volume 
—which is all too short—there is an interesting 
appendix showing how the brains of workers, queens, 
and maleB among ants and bees differ from one an¬ 
other, as their instincts do 


Ucht und Farhe By Robert Geigel 190 

(Leipzig Philipp Reclam, junr , n d) Price 60 
pfennig 

This little book belong to a collection of volumes on 
natural science" published in ibe series known as 
the " Universal Bibliothek,*' which is so familiar to 
students of Gcrmaa literature in this country, and 
which, In Germany, by providing, at the lowest pos¬ 
sible cost, translations of the masterpieces of foreign 
literature, has helped to make the best books in mony 
languages known to ^11 classes of readers The price 
of the usual small v^ume or " unit" of about a Hun¬ 
dred pages is 20 pf. a number of such units may make 
one bom; thiu the " Nlbelungenlled " extends to four 
units," and may be bought for about tenpence 
Three units go to make the present volume, which is 
lUuatmted by sevmty-flve drawings in the text, and, 
in addition, four Coloured plates—as well as a photo- 
giwph of the author—all well printed 
Ine akn of this volume is to give a simple, popular 
account of the properties of light, and especially of 
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phenomena connected with vaiiution In wave-lengths, 
or colour From this point of view the ground 
covered is sufficiently extended, spectrum anah sis, 
fluorescence, interference, polarisation, colour photo¬ 
graphy, meteorological optics, are all dealt with, in 
addition to the theory of instruments and photometry. 

It would be idle to discuss such a book in any 
detail In the nature of the case a work in German 
intended to give some popular account of elcmentory 
sdentiflc ideas can have but little interest for English 
readers Clerk Maxwell's " Matter and Motion”* is 
a classic this volume can pretend Co no such distino- 
tion We have not found it inRpinng, und in lucidity 
It might be improved There is a tendency to regard 
^he general re^er too much us a child, and in one 
instance at least the treatment is directly unscientific 
in giving as consequences of a law the facta which 
that taw was invented to resume On the whole, 
however, the book gives a tolerably readable ele¬ 
mentary account of the branches of optics with which 
it is concerned, and no doubt will enable many a 
German to take an intelligent interest in matters in 
which he Is not a speaalist 


Catalogue of ihe Lepidoptera Phalacnae in the BrtUsh 
Museum Vol x , Noctuidoe (I^don Printed by 
order of the Trustees, British Museum (Nat Hist ) 
Price 20s 

Thk tenth volume of this im|>ortant work contains 
more pages than any which has )et been published, 
v 61 vii , the largest of the preceding volumes, con¬ 
taining only 709 pages, and vut ix only 532, as 
against 829 pages in vol x The Kcries of plates re¬ 
lating to vol X will include plates 148-173, and will 
be published early in 1911 

vol X IS devoted to the ErastnansB, the thirteenth 
out of the fifteen subfamilies recognised by the author 
in the Noctuidfe, and contains descriptions of 1223 
species (numbered from 4987 to 6197) belonging to 
136 genera, a considerable number, both of genera 
and species, being described as new There now 
remain only the subfamilies Hypcninee and Hyblcelnw 
to complete the great group of Noctuidce which, 
according to the provisional arrangement of families 
of L^dj^tera in the first volume of the present work, 
is only the fourth of fifty-two families, and is placed 
between the Aganstidse and the Pterothysanidas 
The Erastnanae are moths of comparatively fimall 
size, and are very varied in tlieir colour and markings, 
but the scM;aUcd "Noctud^ttern ** Is rarely present 
"The subfamily is to a large extent confined to the 
tropical and warmer temperate regions, especially the 
more and dlstncts, and it has few sjienes in the 
colder zones, and none In the Arctic and Alpine zones " 
A few species are Bntish, but though some are 
abundant in special localities, they are not generally 
common 

The rapid progress which it has been found possible 
lo make with so bulky and extensive a wmrk is most 
remarkable, this being the second volume issued in 
1910, and a volume appeared in each of the two pre¬ 
ening years 


Photography in Coloun A Text-book for Amateurs, 
with a Chapter on Ktnemafography tn ihe Colours 
of Nature By Dr Geo L Johnson Pp vni + 143 
(London Ward pnd Co, 1910) Price 31 6d net 
Tin author has rewritten and enlarged the last section 
of his "Photographic Optics and Colour Photo¬ 
graphy," and in this volume issues it separately 
Being “for amateurs," only those processes that are 
practically suitable for this class of workers are in¬ 
cluded, excepting the final chapter on kmemato- 
Indeed, the subject has been narrowed still 
, for the only method treated of with any 
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fulness Is the single-plate or scrcen-plete process 
Here evidently the author writes with considerable 
ezp^enoe and even enthusiasm, and as those parts 
diat deal with the * autochronie,'* ** diopuchccsne,** 
'*lhamcs,’* and "omnicolorc” plates have be^n re¬ 
vised by the respective makers of these plates, there 
IS excellent guarantee that the details given are 
trustworthy 

There IS always a difficulty when entering into par¬ 
ticulars on such a subject, that commercial products 
are liable to vur)', and it is often impossible -for one 
person to know the extent of this variation in every 
section of the sub^t Just one example will indicate 
the need for bearhig this in mind Dr Johnson says 
of the dioptichrome' plate that the first black 
condition is very perfectly fulfilled ** That means 
that the red, green, and blue patches on the colour 
screen are so proportioned that the general colour 
presented to the eve Is a pure grey We have just 
ixununed two screens of this make, and one is n 
rather fine green and che other pinkish The pre¬ 
liminary chapters on the e)e, cedour vision, and colour 
blindness, although short, are of much interest 

Tables for Calculation of Rock^Analyses* By Alfred 
Hnrker, F R S (Cambridge University Press. 
1910) Price IS 

Chemical analyses of rocks are constantly becoming 
nii>re refined and complete, and, in consequence, if 
accurately interpreted, are of increasing value to the 
petrologist Systems of rock-classification that depend 
on chemical composition are also now in favour For 
these and other reasons it becomes desirable that the 
percentages of components as stated in a ropk-aoal) sis 
should be translated ns eabily as possible into per¬ 
centages of the constltiuent rock-forming minerals 
Mr Harker*s tables are designed to meet this want, 
and they have so many valuable features that they 
should be In the hands of all teachers of petrology. 
They are very compact, and consequently are cheap 
compared with the books hitherto in use tor this pur¬ 
pose , much time may be saved by their use and long 
calculations avoided The method adc^ted is simple 
and exceedingly ingenious, and with these tables a 
student who has not hitherto attempted calculations 
or this sort may make them more rapidly and even 
more accurately than by any of the method formerly 
in use 

Populdre VoftrUgc aus d«m GehieU der EntwtckeU 
ungslehre Bv Dr Wilhelm Rreitenbach Pp vi + 
364 (Brnckwedc 1 W Verlag von Dr W 
Hreitenbach, 1910 ) Price 3 marks 
This little book consists of six popular lectures, deal¬ 
ing respectively with the ongTn of life, recent theories 
OT her^ity, fifty years of Darwinism, Fritz Muller, 
the prince of ohtervens, Hcnnann Muller, and the 
historv of the human race They ore written in a 
clear and injteresting style, and, apart from their 
scientific value, may be stnxigly recommended to 
English students of biology who desire to improve 
their acquaintance with the German language 

opener Studies in Botany Sketches of Brthih "Wild 
Flowers in their Homes By R I-, Praeger Second 
edition, revised Pp. xlii+366 (fxindon Charles 
irGfiffin and Ca, Ltd , 1940.) Price net 
The first edition of this book was reviewed in Nature 
of June 16, 1^98 ^vol Ivlil, p 150) The present issue 
has been revised throughout, but little alteration has 
been made The nomenclative has been changed 
where necessary to follow that used In the' “ List of 
Bntish Seed-plants and Ferns," published by the 
British Museum 1907 
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LETTERS TO THE EDITOR. ^ V 

[Th« Editor does not kM himsdtf fosSeiuiUe for 
expressed by kit correspondtnis Eamer can na uwlipdlr# 
to fetum, Of to correspond with ike writert of, re f$ « i ^4 
manusenpts tntendied for this or any other part if'Heftttiah. 
Ro notice it token of an^mpue commtuAcatk^ J 

A Pecpotnoi 

1 CANNOT aiiow the artkle signed l]»y ** W T. U " in 
Naturk of Febnuiiy a to pass without a protest* The pro¬ 
posal to mako " New Year's Day " a dies nan, najned 
New Year's Day," and not a day of the week or of the 
month, emanated, 1 believe, from Mr Afexander Philip, 
of Brechin Supposing that January 1 were a bundoy, and 
supposing that Marrhi June, September, and December 
were given 31 days, the other months 30 each, Februo^ t 
would always foil on a 1 uesdsy, Marm 1 en a Thursoay^ 
and so on This would save much trouble in annmglng 
dates for mcetinjgs But, more important still, the Tour 
" quarters *’ of tne year wqpld be equal, instead of, as at 
pnsenti consisting of 90, 91, 93, and 93 days broTt 
testimony by railway companies, insurance offices* 
chambers of commerce, and business men, an alteration 
which would equalise terms would meet with universal 
approval It is diffleuK to see where the trouble men¬ 
tioned by your contributor would cemie in It may be 
stated that authorities in the leading churches have been 
consulted, and that apparently no objection would be 
raised bv them 1 am informed that the Belgian Foreign 
Office has addressed a diplomatic inquiry at the Vatican* 
and tJiut the Holy Sec is not opposed to the reform of 
the calendar Surely (he organ of English science U 
not going to oppose a useful innovation, acceptable to all 

f iractical men, which would save an enormous amount of 
abour in accounting and would simplify all business 
arrangements WILLIAM Ram^y 

University College, Gower Street, London, W C , 
February 3 ^ 


\LTRRATiONa in SO fundamental a matter as the regula¬ 
tion of time and of the calendar must Always give trouble, 
and Ulould hot be adopted unless very great advantages 
would result from the change Now it appears to the 
writer that no such adyantage would be obtained by 
making the days of the week always correspond to tbosp 
of the month, indeed, in the arrangements of life It lA 
often found convenient thot they should not correspond* 
As to the lengths of the quarters being now unequal, they 
(ould be rendered as equal as possible by the simple pro¬ 
cess of restoring the original regulation of Julius Caesar, 
according to which bebruary had 39 da vs in common years 
and 30 days in leap-years, and August had only 30 da\s 
Very serious Inconvenience would prohablv result from the 
Ignoring of a dav every \ear, particularlv as this would 
have to be extended to two days In leap-year 

W T L 

Tho Progreailvo Dltclosura of the Bntira Atmoophero 

of IhA 8«a 

Some of the remarkable spectcoheHograms which you 
reproduce in connection with your report of M pettandfies’ 
lecture, dehvered by that genUemon at the Royal Institu¬ 
tion on June 13, 1910, call ior apocUil jcowoont This 
Applies more especially to ,the pair which represents the 
sun for March ai, 1910 1 nod tbe gQod forfufte to 

observe spectiosfxiplcialy an exoeptkkinUy line 
which persisted for two entire i^nod^ ^cations Okring 
acMne of the early days in MorcA it groc^ 'the west Ualb, 
then reoppsored ld the eSst about a 4 ortol^ fafar, sihowed 
again in the votf* reepprerfd Ia. Ihe s«st ooeq mec^ 
towards the middle ^ ApHf, And Rove a Jkiil jmspronce 
48 aefnewhat reodlfifd form on the weAt ^ 

It is fully desc^bed and llfustratsd In art kHermog twte 
by Dr F Slocum in the Aetrophysual fpum§L for 
^tember, 1010 

This prominenoe. while of fair oltltudfi vst,oiprs com 
spicuous with r^ord to its latltudik;^ extent. But a« 
r^ards altitude, it should be ramtlUnsd hare thax IJm 
Y erKes photographs were token in colcHim While 

my spettroecoTC obeervatlons were made in hyarogsa^Ho 
and I have poted on many occasions, b^foro and 
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tTie cfttrtuin photogTsphii have a hird, skeleton 
t them In hydfo§»n jH« the same protnmence* 
I -fuD, and are oterlnld by extensive crowns or 
dbu^ of raryirtg bHfhance, which I cahnot find 
tjir carre^ndfng catctum pietures Thus thifi promln- 
9^ ^ memd much hlg^ In the radiations of Ha 
cat»um tpectrohrtfograma show In the cane 
4iliwr (Hicuaaton, the prominenoe waa chiehy rtmrrkable 
virtue of In enormoua extent Irr latitude, spanning 04 
^ It M idght acroas the equatorial regions from P A 37 to 
F./A. S4i encircling thua more than 45 degrees of art 
praetlrally along an imaglrtary meredional lino 

It fs here where the apectrohellogram taken bv M 
DMandres on March 21 cpttiea In, showing ai it does this 
retnarfcabte prominence a« a prondunced <terk calcnim and 
hytfapdSen' ffoeculus a few days dfsfhnt from the east Ihnb 
nil %rk rermatlon confoiWte in the direction and magni- 
tkni of Its principal dlmeAvIdina to the bright structure 
OeeA a few da>s before ort tl|p eastern limb Not only 
thfUf but It shows by its pronounced convexity towards the 
well palpal evidence of equatorial acceleration Further¬ 
more, It shows along its westA'n contour a bright ribbon, 
just as one would expect to see If the bn ghost portion of 
the prominence was allowed to peep from 1 under nn over- 
lying dark or absorbent stratum for rrasons of persn«Lti\f, 
which in that lonj^tudc wouM^be »consi<krable IhU in 
atrlklngh visible oi^he/glAi^p^itives. a fine spi^cimcn of 
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which M Deslandres exhlbt^ at London 

It remains to be recot;||^dvus another remarkable feiture 
of this same prominence (by no means mfrequi nllv jM*en 
bv me before and since) that along Its top it scemtHl to be 
rut off along Its entire length bv an unbroki n and irp 
line when seen In lla, giving the distinct impression thit 
iKe ettilre structure was overlaid by a dense, dark absorh- 
entlv acting mass of vapoursr some other outlines of i\huh 
under conditions of best definition could bt. made out, us 
1 pointed out In my recent contribution to solur n search 
Id The Ohtervatorr The dark flocculus depleted in 
Oeslandres* spectroheliogrnm doe<r In the present nse iin- 
doubtediv show that hipothetical dark ovoriving stratum, 
Which therefore U situated at verv consldernbli height 
above the sun's general surface The prominence per- 
ilsted to show this abrupt upper termination during 
successive appparnneew but this was not so apparent uhen- 
It was last seen m the west on April aH, but «%en then 
dark masses were seen proiected on the luminous bark- 
ghVund afforded b> the prominence itself 

AiBBRT ^rFRl^I) Hiss 
> Chorlton-cum-Hardy, February 16 

Vibration* of a Pianoforta Souml-board 

'Whiu investigating tha \ibrat1ons of the pianoforte 
sourid-honrd a curious result was obtained n short time 
which It is perhaps worth while recording 
One leg of an optical lever was attoched to the sound¬ 
board of a pianoforte nt a point 3 3 cm below the frame 
•nioDOrting the ke\s and q cm on the tnble side of the 
A beam of Inrht frotir an eleetrir arc fallj# off n 
conca\c mirror attached to the ootfrni lever and U n At^-ted 
to the drum of a phonograph The combined vibrations of 
the baatn of light, set in motion bv the sound-board, and 
the rotation of the drum trace out a time-displacement 


rev^a^ of the vibration on a strip of photographic film 
tfasmed' Twund thf dmmi For a full description of the 
f^pwdhit aee the Mff, Afog for April, iqro 
I roar ewrver ar# enckMwd No 1 was produced by 
i^ilWbig the note a* on the pianoforte^ No a by striking a 
the dctim lower The spe^ of the drum was the tame 
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In both cases, fiS cm per sec It will be noticed that 
No a gives only the second partial of the note struck,. 
This was so unusual that it was thought some mratoke 
had been made, and the apparatus was agam cohnected 
whh the samr point of the sound-board N<r 3 shows the 
curve obtained for a' and No 4 that for a, thus (unflrnung 
the previous results 

It Is r^markablp that a point can bo found on the sound¬ 
board which responds so well to the second partial of a 
particular note that the fund mirnt il is apparently entirely 
excluded (, H Berr\ 

14 City Road, I ondon, F C , tebruarv 3 

OecurraDca of A/a/oota sartuefttosit in Sarawak 
’ \Viin.B resident In Sarawak I retcivixl several Inquiries. 
With regard to the conditions of growth of Wnfonio 
tarmcafo/a, Baker As 1 can find no published record of 
this, the following note will bt of inUrcst to ptendo 
phylogists ' 

It was ffimt found bv Or Charlts Hose hanging from 
the roof OF^A limestone rive at Nluh in the Harain Rpsi- 
dtnc}, Sarawak, this wis supposed to be the only locality 
in which It occurred, until it was recently discovered by 
m\sclf to be growing also on the limestones at both Bau 
and Bidl in Lpjicr Sariii\ak Allbough some 300 miles of 
jungle separates this district from Niah, there are, X 
briieve, isolated limestone outcrops on whuh, when c ireful 
seaith Is made, it will possibly be found, thus accounting 
for Its erratic distribution, but it his not been found on 
the limestone at Quop, which h is bi-en well searched 

This limestone h>rm ilion is tonsldered to be Jurassic by 
Mr J S* (lilka, and is an extcpmeh hard and fine¬ 
grained type, but as the fern does not grow on the original 
roik, this can onh influi nee iis growth bv providing suit¬ 
able temperature and moisture In the immediate neigh¬ 
bourhood of thesi immense masses of hmestone a cooler 
atmosphere Is noticeable 

I have never observed this frrn growing below 30 h (>t 
jbo\e the ordman ground-Uvel Its rang* mJi\ extend to 
an altitude of 200-300 feet, md then onlv on (he rough 
nifcT somewhat soft ‘iurface of a stalagmite or when the 
surrace- of the limestone has n*ceived \ deposit of 1 ilt lum 
iirbonate from solution The position occupied’ bv the 
efumps ifr nlwa\s open and nin the dirett sun ravs do 
not appear to U detrimentil, but It is inv inibly nhelti red 
b\ xo overhanging cliff from ihA run When the con¬ 
ditions are all favourable, it grows in very large missp* 
out of ull proportion to its slender root-hold this renders 
Its ditaihment from the rock eusv but Its inaursslbtft 
po ition makes u one of ihe mosi difficult of ferns to 
rqllect, and this can onli be done b\ the aid of Di iks 
i lever at constructing ladders md scaffolding 

It Id fntereiiting to note that, of nil the ferns peculi ir (o 
thU limeatonc, in Its choice of situation it \n the most 
highU dfvelopod Cpcir J Brooks 

Dnnkstone, Bur> St Ldmunds 

CHaclal Broalori 

Aoir reviewer stnlos that “ the paK-agt of ice over the 
British uplands swept nwai all Ihi loose rock miterjals and 
n-deposited thfm In the lowlands ns gindal drifts ” 1 

presume th it Iht /onjic rock tnaterials- 
in Kuppoticd to haie been produced by 
pre-gfacial Ufeathertttg Now. weothered 
rocks arr in verv man) cases e i^ify 
recognised, and mv own experience of 
the rocks I'ontained In boulder cHi« is 
that thev ver\ seldom Indeed show my 
signs of weulhenng whatever The 
boulders are of fresh hard rock wb ch 
has been removed by the ice 

R M Dbelky 

Tnglewood, I-offgcroft Avenue, 
Hurpenden, February 10 

MAVtfiHiaL* loonened br pre-glarkil weathering which are 
weathered throughout are nnlurnllv reduced to powder nhke 
bv gtocUl and br river transport but «nv block which Iv 
onlv partly wnMh«<red through woukl loose Its weathered 
cruet and thd nqctoat would be left as a fresh hnrd bouWvr 

J W G 
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JHE ETHNOGRAPHY OF SOUTH At RICA ‘ 

M r McCall THEAL, the celebrated historian of 
South Africa, introduced into his volumes on 
ihut subject, published first of all some fifteen or more 
years ago, a v^iety of chapters and paragraphs on 
I he traditional history, the habits and customs of the 
South African natives—Bushmen, Hottentots, and 
Bantu negroes He considered that this work, owing 
lo its being scattered through a number of volumes 
uas not Bufliciently useful or accessible to students 
of bouth Africa, and therefore has now selected much 
of his ethnographical matenal from the aforesaid 
history, and has republished it in a separate book, 
the volume under review To these chapters ongin- 
olly written, we may suppose, about twenty years ago 
—or even more—he has add^ a good deal of recent 
research work, and it may be said at once that 
although in some respects this book is not quite 
up-to-^te and fails to appreciate some of the newest 
Ineories and most recently dis¬ 
covered facts, It IS like!} to be 
essential to all students of 
Afnca for a long time to eoine 
It IS eminently readable, .'ind 
although there are a few mis¬ 
takes, such as perhaps no such 
work could be exempt from, 
the slight defects of the book 
arc rather In the nature of 
omission than of commission 
Perhaps Mr McCnll Thcars 
£[reatest mistake is in connec¬ 
tion with the Bushmen and 
their relotlonships He is apt 
to assume, first, that the 
Bushmen were the only human 
rauo in the Old World, living 
in a condition of absolute 
savagery, which at the same 
time wus gifted with a remark¬ 
able power of design and an 
irresistible Inclination to make 
pictures, and to engrave, punc¬ 
ture, scratch, or painr those 

f iktures on rock surfaces He 
I therefore inclined to ascribe to 
Bushmen the marvellously g<X)d 
prehistoric drawings, paint¬ 
ing, and engravings which 
have been discovert during 
the last fifty years m the caves 
of France and Spain But, in 
the first place, it must be 

K inted out that the men of the 
ilaeolithic and Neolithic ages 
who did those drawing have been claimed by other 
ethnologists as of Eskimo race, simple because the 
Eskimo, like the Bushman, had the same pictorial 
gift Similarly, again, they might be represented as 
Amerindians or Australoids It is best to suspend 
judgment on this subject until we have a far more 
complete array of evidence It seems probable 
that man very earlv in his hlsto^ as Homo sapiens 
developed the art of drawing This art, indeed, is 
present almost without exception in all savage or un¬ 
civilised races at the present day, though in some it 
iiiuains dormant until a chance circumstance draws 
It out - 

Mr McCall Theal is also in error when he con¬ 
tinues (in spite of all that has been written and pub- 

I **Th« Ycllov uid Dirk-iklnntd Tsofh of AtHca, Sooth of tho 
T s n lba d . * Jlncriptloo of ih« Pothwoo, tM Holtenlot)i, and jmrttcolB^ 
iba Santo. aiSi nameroM Folklon Talai o( timt diflhrtnt Ptonb. By l>r 
O-lf^bUThool Pp. aW+aST+ij pUtH. (Londoo Swan Sottiianicht m 
msA Co*, Lid., igia) Prica xo« bA t 
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hshed on this subject during the past ten yedrii^ to 
identify the Bushmen with the Congo pimnic^ j 
with other stunted negro races of equatonafor 
Africa Dr F C Smubsall, in reviewing the 
tKMis of the present writer, Dr Arthur Keith, 
Duckworth, Dr Elliot Smith, to say nothing w 
various German and French anthropologists, ngka 
during the past ten years conclusive shown that 
there was no connection (other than that they were 
both members of the negro subspeciesl between the 
Bushmen and the Congo pigmies The lasMuuned 
are nothing but stunt^ rorebt negroes, whom the 
peculiar conditions of life in the dense forests have 
dwarfed Removed from these unfavourable condi¬ 
tions, the Congo pigmy in the second or third genera¬ 
tion grows to a more ordinary stature Neluier in 
language nor in physioue do the Congo pigmies stand 
apart from the other ola^k negroes 
But the Bushman is a most distinct type of the 
negro subspecies, due to a divergent development 



Fra 1—Xnffravlog of II Zafan 00 B Rock b iha Dittrlct of Vryburg- Tbo otUdbI w xsInefaM b baclk 
From “ Tha Yellow ood Puk-dkinnod Pfeopb ^ Avtci, Soutli ol the^Dkm" 

which may be conceivably fifty to a hundred thousand 
years old. The Hottentot, of course, is nothmg but a 
cross between the black negro and the Bushman 
Mr Theal descants on the usually hideous aq>ect, 
the ultra-negro character of the Bantu Oamara (he 
might have added also, of the Berg-DamSra or Hauk- 
woin), but this is likewise a siipcrficial pronounce¬ 
ment Among the other Herero, and even amongst 
the Berg-Damara, there are ty^ (some of which 
the present writer has illustrated through the kind¬ 
ness of the Royal Geographical Society) which might 
be selected as those of the ideal Bantu, facet almost 
Hamitic in profile, and even in the abundance and 
kngth of head hair Yet the same tribal designations 
will cover creatures that might be mistaken for Congo 
pigmies or the most debas^ and animal-looking ty^ 
or Forest negro 'v 

Likewise, amongst the Kafirs ana Zulus, Bie aris¬ 
tocratic types are constantly being given as Ulustrm# 
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the degree of phyncal beauty to which the 

» can attain ^et even amongst these tnbes and 
I thefe are Forest negro types of simian ugh 

neii. 

Mr Theal is conscious himself of the extraordinary 
mixture of racial types amongst the Bantu and gives 
Mi a vivid picture of their mextricable maze of v/dnder 
fngs in past times But of course ill the races of 
South Africa descended from the north at one time 
or anodier Whether the first arrival of the Bantu- 
speaking negroes south of the Zambezi was as late 
in the world s history as Mr Theal surmibes is a 
question as to which we cannot arrive at a very pre 



Fig f —Portmt of BdNro BCu From 1 be Yalbw and Dork ik ooed Pooplo of Africa 
South of tha Zimbu 


cise decision though he is more likely to be right 

rlu 


in his approximate dates than some of his earlier 
critics But, of course, it is tnconcetvahle that the 
Bantu invaders if they came so late in history found 
that the southern third of Africa was merely sparsely 
populated with Bushmen and a few Hottentot hybrids 
or the lingering Strandlooper^ (who may have been 
more of the fo^ negro type and are alleged to have 
preceded the Enshmen) There must have been a 
fairly abundant negro peculation in the fertile regions 
of Muth-East Afnca To what group or groups did 
thu belong^ What language families did they re 
NO 2T<6 VOL 8^1 


present? With thu again is mixed up the mystery of 
Zimbabwe Prof Randall Mclver s researches and 
enutums have badly damaged the theory whicli 
seemed at one time such a convenient one to explain 
Zimbabwe and similar ruins that South hast Africa 
was ct^oniscd perhaps two thousand years ago 01 
earlier by a foreign Semitic people—possibly thi 
Arabs of southern Ar ibn Prof von Luschw of 
Berlin has gone into this subject more recently than 
Prof Mclver and feels bound to endorse his objec- 
tions to the art and architecture of Zimbabwe being 
of extra-Afnean origin \et the art md architecture 
are profoundl) unlike an>thing which has hitherto been 
developed bv the topical Bantu peoples 
of hast or South Africa, and the 
Mikarangi peoples who are still the 
principal indigent s of all this region of 
rums between the I impopo and the 
Zambr/i contain is Mr XheU points 
out quite trul) so many individuals of 
scmi Cauc tsian lineaments 
Of lite one or two Oerman ethnolo¬ 
gists hive pointed out the remirkable 
resenibUnee between the soapstone 
birds and some other emblems of Zim¬ 
babwe and thi 111 of north western 
Kamerun the interior of the Cross 
River district (see for further light on 
this the remark ible p iper on the Lkoi 
by Mr P \ lalbot in the December 
number of the Ot f^raphical Maga~ 
Bine) and even of Benin and Yorura 
ihc mnuence of this particular West 
Africa culture cert uiily penetrated 
athwart dl Bintu linguistic mliutnee 
down the. Congo 101st to the mouth of 
the Coni^o md to ih western parts of 
the Congo Basin C an it possibly have 
traversed Cenlril \fnea to reieh a 
great isolited dcvtlopmcnt in the region 
lelwcLi the /mbt/i md uu Irins- 
vaal Ihc phjsical t>pe of the negroes 
issoci lU 1 wi h this \ tubi Kamerun 
ait IS t>picall> n gru but would not 
dilT r very markedh m skull formation 
from that of the ivcrage Bantu negro 
So far nu skull tern 11ns dug up in or 
near in> of the si Zimbabwe rums 
are othi r ih m negro of the Bantu t>pe 
Mr Ihctl IS not ible in this l>uok 
to throw my fresh light on another 
South Vfrie m nivsury the pi ue if 
origin of the Zi lus th it is to s ly of 
the domin ihng tribes r i.vstes m 
southernmost Vfnci whith creatid the 
present Kahr/ulu hngu ge ir group 
of dialects I ar from ihis Zulu K ifir 
linguige being whU in lariitr diys 
was style 1 bv v in us writ is tlio Sans 
krit of tiu 13 intu (th it is to say the * 
Bantu hnguigc mist nearly lepresuil 
mg the original mother tongue and 
the most archue in its features) the 
contrary is the case Zulu Kafir is m some 
respects a widily abornnl membtr cf the Bantu 
family the most aberr int if one exclude from 
purview certain w orn dow n forms of spi eeh m the 
heart of the Congo Bisin cr the Kamerun It 
has probably adopted its three clicks from the 
Bushmen, but the clicks matter little m comp in 
son with the large pro| orlion of the word roots which 
have been—one might ihmk—sptci illy inventeH 
and are wthout m\ know n rel itionships ill 
other Bantu tongues The culture of the Zulu recalls 
strikingly that of the Masai the most xouthem in its 






544 


NATURE [February 23, 191;! 


I * 


r in^e of ihc Nilotic negro pe< pies of List Afncn 
But so f ir as 1 knim not t single M'lsai Onla or 
Nilotic ne|k,io ^^ord root hns yet been discovered in 
tht Zulu speech Ihe main relationships of this vei^ 
is(lucd lunguige are with the Eist \fncan Bantu 
though there arc senrids of West African Rintu in 
its composition It has of c( ursc iflinities ^ith thi 
Hertro group and this igain is relittd ilinost equally 
to the Wtst African the Past Xfric'in Bantu and 
to the archaic forms of Bantu speech sbll existing in 
ind ibout the Victoria ind Vlbert Nyan/is 
Mr Iheds book hns sone excellent cximplcs of 
southern Bantu folklore though i few of these stories 
hive been so often repeiUd by other uriters (borrow 
ing from him) thit thev are n little stale So ilso 
ire the illustrationh wliieh may be said to have be 
eonje common proportv being derived from oarh 
photogriph4 4nd di twingh going b'tck to the seven 
ties ind even fifties But 1 very important (and it 
setms to the reviewer more or less novel) part of the 
book 18 thit which deils in pp ^64 7-^ ind in chapter 
XMV with the growth in mental development of the 
South African Bintu and their increase m numbers 
under i civilised r/^tnte On the whole Mr Ihenl s 
observitions would seem to point to a very decided 
md more or less pcrmnntnt improsemcnt in mental 
development ind wellbeing while as to their in 
cieise in numbers under the Pax Brttanntfa theio 
can be no question whatever 
His observations on monogamy versus polygamy 
would seem whether he intends it or not to bear out 
in i moderate w av the opinions of v inous mission- 
iries and students of Africa that under monogamy 
the rate of increase is it least as great as that which 
prevails under the conditions c f polygainj and per¬ 
haps IS {greater, while the improvement in mortis and 
the well-being and bringing up of children under t^e 
sxstem of one husband one wife can no longer 
be disputed H H Joiivston 


PHOIOGRAPHIC BlOGh\PH\ Ol BIRDS ^ 


T HL present volume is i companion to the Home 
I ife of I Golden Eagk noticed in Naiukf of 
May 2t iqio It lb about the same sue but four 
biukraphies instead of one are contained m it Iht 
Home I ife of 4 Golden Laglc is a we mitme will 
be difhcult to excel It idmiUed un b> means of 
th It imperson il spj the c imera to th< closest inti 
nnev with the tnlirt donusUc amngements and to 
tht unbroken buectssion of pirental duties of the 
rov il birds Mr Bcetham has attempted to do for 
thi spoonbill ttv while stork ind the common and 
the purple herons whit Mr M icpherson did for the 
tnj^Ie \\i hive to ttnfess with regret that he has 
suicecded onlv mid/iim post tnttnaUum Both 
watchers emploved from an imbush the same methods 
of the masked earneri, but we hive from Mr 
Bectham fullei details of the methods than of the 
tbject for which tht\ were the tnd Both were e\ 
perts in picture taking and our author s results ire 
in no wav inferior to those of Mr Maepherson The 
methods thev emploved are it seems to us those bv 
w hich the accurate lifo-histories of our birds up 
to the standard of that of the {golden eagle can be 
hr lined ^It will toko a long time befere thev can 
ill be biogrtphid but it will ivontuillv be accom 
plished M> long as among the photo-ornithologiits are 
to be numbered men like Mr Beethim who despise 
the nnumbered difficulties discomforts and often 
ven red dingers necessary to securing unimpeach 
ibk records 


I Th« Horn Ufe of ibe SpoQnlul tbs Stork and Sou Horan* 
Pbotoiri^ and TJwWsd W B Pp vfi+47+i* mounud 

plat«B (T ondon Wi barby a d Co t« o ) Pncf n«t 
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1 o be of real value, how ever the obs«ryfittOfi|| JSPIt 
be i continuous series of the same sublet 
e irefujly chosen interv lU accompanied by 
de&enpiions of cinful perse nal nervations 
respect the present budget of biogiaphiu leaves OTch 
to De desired Instead of a connected dutrr we 
disionnoctcd glimpsis into the different Dousebal^ 
through swings of the door llie Hme Life w a 
Spoonbill can hardly be called more than a pEssiniT 
look in at the nurserv \ct the peeps we do get 
iro not without value end miny are veir interesting, 
but thev are solitan episodes in the bud's htsfoty 
Plates I and n refer to ope home, tbene iu etpry 
ends Ihe remaining nine ire pictures of anotner 
home Plate 111 was photographed on June 17, 
and V on June 19 and the remaining six on JUfie 23 
We are introduced to Voung spoonbills when 
they are ten days old we next re visit their home 



Fio. X —The daw of eadi toe hu a atraoi^boolniw aodoo Ikon The 
JfoBi bA of (ba SpoQobiU, by matky Mifauw 


when their age is twelve and fifteen days reipec^ 
tively when this second biography—which hsd no 
beginning^lso ends • 

Ihis is a very great contrast*to ths absorbwgly 
interesting development of the golden eaglets nestlmg 
in unbroken sequence from its birth to its coming 
of age Not mhre satisfying is the record of the wh^ 
stork which begins when the vtorkhogs are fully 
fledged and though we have eight very eaceDeot 
photographs of them we learn nothing about tlitlr 
plumage changes and little about tbw upbflngtng 
and educatKMi by their parents We ore eipiaUy dia- 
appointed with what can hardly be oaUed m ‘*nooa- 
hfe of the conunon and the purpluberons We m 
brought on the scene when the nht chick of m 
former emerges on Apnl 11, then the door is dosed 
for SIX weeks—the most interesting period of tho 
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%ahl^ UAr*^ reKye n on the fihai «oene, when the 
^fltfili||9 Af* to ttcape, and really do so on 

thit j |ip rt Mi ^h of the db m - ^ . 

*tto etorf of (he purple heron eontalns many Iru 
tevifAig QDiervfttlons on the habits of the hatf- 
Mlpngt, wHidh we beHet^ to be, if not new. at least 
iwfll widw known* It seems that during the intervals 
bittween their meals they descend from the nest and 
diybrt themselves on the ground, to re-oocupy it when 
the modker is heard approaching Usually when a 



Fl& Bhteraptka Bttksd*, with tba bill bcU TtrtloJlj From ** Tho Hoau hfo oCth* 
Bpdcnbin," by Butley BMtham. 


nestling leaves its nest it is difficult if not impossible 
to induce it to rem*aln in it, even if replaced Although 
die promiM of its title*page is hardly fulfilled, die 
book Is interestingly written, and will be rend Ihrouah 
when- once taken up As a photographer, Mr 
Beetham has been most successful, and his pictures 
(two of whldi, Jw the courtesy of the pubhshert, we 
rtpctduoe hervhave a high value independently of 
ti^ use ao inustrations to his present book, which 
seems to be produced at an astonibhlngly low price 
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THE CONSERVATION OF EATVRAL 
RESOURCES.^ 

^T^HE two men who have plaved the largest pan 
» in the conservation movement that has now 
assumed such grvat inmortance in the United States 
art probably (jifford Pinchot and President Roose* 
velt Pinchot was pnirifinly responsible for thw 
fotests, but he saw that the conservation of forests 
could not be dealt with satisfactorilv b) itself, but 
was intimately bound up with the 
conservation of water, of the soil, 
and of mineral resources It was 
this flash of genius that founded a 
new branch of economics, and the 
strong personalU) of the President 
brought the subject at once into the 
regum of practical politics 

In the volume b^ Mr Van Hise, 
w'hich contains the substance of lec¬ 
tures given at the L niversity of 
Wisconsin, he tr ices the history of 
the furious lonfeience held In the 
East Room of the \\ hite House on 
iM.ti ij, I or the first time 

in I he histori (►f the country the 
governors of the \nrious States were 
cnlkd togcthei to consider a nationaf 
question Ihr PicMdent’s letter of 
in\itrition, «ind the declaration 
(lassed, are both recorded in the 
hCiYind b<K)k on our list, and are 
both weighty documents, worthy oh 
a greit occasion The first outcome 
has been to t*ike .in inventory of’ 
the natural resources The second, 
and much more difficult, has been 
to start 1 gre it islucational cam¬ 
paign to hnnj; home to the indivi¬ 
dual citi/en his responsibility in (he 
matter and to point tht way of 
reform 

Ihe report of the Conservation 
Commission of Man land deals wilh 
the mineral resources, soils, forests, 
waters, fisheries and msters, game 
scencr\'. public health, and roads, 
thus giving a more complete picture 
of the SMte th m has hitherto been 
avnilnble in 'irw one volume Tho 
account ol the mineral resources n- 
somhles in a generil w'^^ our own 
geological survey memoirs, and the 
treatment ot the othtr subjects is 
not dissimilar Mr Van Hfse's 
book im\ be regarded ns ^epr^*- 
scniutive of the edunlionnl outooifu 
of the movement He discusses the 
minerals, fonsts, soils, ind waters, 
and hruilh proceeds with a seiies 
of recommendations calculated to 
carry out the objects of the ettn-* 
servation movement 

Dealing hrst w ith the inineni 
resources, it is [xunted out that 
they are far greater than those of any other 
nation, and they bring in some $2,000,000,000 
per annum, an amount onlv e\ceeded by the 
returns from agriculture Coal is bv much the 
most important, but It is being mined at art 
astonishing rate, in 1846 onlv five million tons were 

‘ t “ Th« Contarration of Natural Rtwurtci in iha Unltad Stales'* By 
Cbarin R Van Hue. fV (New \ork Ihe Maenultan Co , 

Lonto llacndUmii and Co , 1 id., 1910 ) Prica , 

'^Report erf the ConMr\atKMi CorainlMioa of Manlvul for 1908-^ 
Pp,n<H. (Maniaml, BaJumorv. 1909 ) 
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raised, while ui 1907 more than ^ million tons were 
goL The consumption per head of population rose 
twenty fold during this period If this rate of in¬ 
crease of exploitation went on the whole coal supply 
would be exhausted in 150 years, but reasons ore 
adduced against so short a life The exact period 
IS unimportant “So far as our responsibility is con¬ 
cerned/* says the author, *it 11 immaterial whether 
the coal will be exhaust^ in 150 years, 150a years, 
or 15,000 years Our responsibility to suceming 
generations demands that we reduce its use to our 
absolute necessities, and therefore prolong its life to 
the utmost “ The waste in mining must be reduced. 
It vanes from 50 to 150 per cent of the total amount 
sold, and is often Irrevocable Many thousands of 
tons of slack are thrown out and burnt in heaps 
simply to get rid of it Ihe beehive coke ovens, of 
which there are said to be some 95,000 in the States, 
are declart^l to wabte fully $^0,000,000 worth of 
material every year in comparison with the more 
modern t^es that might be introduced Mechanical 
stoking enects a great economy Finally, there is the 
waste owing to imperfect combustion, neglect of 
waste heat, and so on Cheaper substitutes might 
often be ^ot, gas engines are more economical than 
steam engines, while great improvements are possible 
in lighting Two lines of reform are suggested an 
educational campaign, and legislation to control min¬ 
ing rights and to make waste an offence 
The increase in the output of petroleum has been 
enormous During the first nine years of this century 
more than 1,155 million barrels of 42 gallons was 
got, this bcin^ more than 50 per cent of the enUte 
output since it was first taken from the ground If 
the present annual output continues it is estimated 
that the supply will give out in about ninety years 
Much of the oil is exported, and a fair proportion 
IS used for power It is suggested that exportation 
should be forbidden, and the home consumption • 
should be restricted to lubrication and lighting About 
natural gas the author has some very strong things 
to say, the waste, he tells us, has been appalling 
Gas has often been tapped when oil was sought, 
instead of closing up the bores or utilising the gas 
the wells were lighted and allowed to burn “In 
some cases a well has been thus allowed to bum for 
twenty years Some of the wells have been 

allow^ to burn until the rock has caved in so exten¬ 
sively as to have become veritable flaming lakes It 
is estimated that in the Saddo held alone of Louisiana 
same 70,000,000 cubic feet per da\ of gas are wasted, 
burnea without doing any good in any way to anv- 
hodv-" legislation to stop the waste never gets 
through, attempts are regularly made, but “some 
unseen power greater than Governor or lA^gislature has 
13 far thwart^ and palsied every effort “ 

Turning now to iron ore, most of this occurs in the 
region of I^ke Supencx’, and at least half is in the 
hands of one corporation If the rate of exploitation 
dunng the three past decades is maintained the high- 
grade ores will he exhausted in about three decades 
more But the author has no special anxiety for the 
ftihire, the ore is handled economically, low-grade 
ores not yet profitable are stored instead of being 
wasted, new deposits will probably be found as the 
survey becomes more conmlete, ana stone and cement 
are b«ng used In place of iron 
With water the principles of conservation are 
different So vast a quantity of water falls on to the 
land every year that aWilute exhaustion is out of the 
question, what is needed is to utilise the supply more 
fully Water that has been used for domestic pur- 
po«^ may be used for imgntion with great advantage, 
as It now contains fertilising matenal Water uSed 
for power mhy later be used for domestic purposes, 
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for navigation, or for irrigatioa. preMOVvltew'* 
ever, there is an actual exhaustion o( tne wat^Ajj^ 
ply. In some parts of the States the level 
underground water has fallen ten to forty ieett 
ourselves are in a sinular situatioo; the water 
in the chalk round London is known to be fattlag, 
and great drafts ore being made on the water la 
lower strata. 

The original forests of thj United States are estlf> 
mated to have covered some looo million acres, of 
which one-half has g<mo Ihc amount of wood used 
IS enormous, but so great is the waste that only 
eighths of what is cut appears in the final product 
Lots by forest fires is appalling “Boxing” the 
trees, t e cutting cavities in them for the purpose cif 
collcciing turpentme, kills many of them It Is esli- 
mated that the average growth on the forest land i« 
12 cubic feet per annum per acre, while the amount 
taken is 40 l*he waste bf timtwr is attributed ut 
least in part to the feeling that the natural resources 
were illimitable, and could never in any circum¬ 
stances give out 

I.,ast]y, the author deals with the conservation of 
I the soil First of all, there is the trouble due to land 
speculation, which no legislation has ever been able 
to get over llien there is the quesflon of Improper 
cropping No “one crop” system can last vathout 
an adequate expenditure on manure, and whether the 
one crop has cotton, as in the south, or wheat, 
as in parts of the north, the result in the end is 
disiistruus unless proper manure is added Now nil 
experience is that sufficient manure is not added, and 
BO we find in parts of the States that most terrible of 
all sights—derelict land Spillman considers that in 
more than half of the area of the States the fertility 
of the soil has fallen Recourse has been had in the 
dry regions to irrlgaUon, with the inevitable result 
that trouble has ansen through*“alkali,“ t e an accu¬ 
mulation of salts in the soil to such an extent that the 
plant suffers Methods of control are slowly being 
worked out, but for a long time to come difficulties 
will arise from this source. 

Depletion of soil nitrogen is senous, but not beyond 
remedy, thanks to the work of Sir William Crookes 
and others nitrogenous manures are now being made 
from atmospheric nitrogen Depletion of soil potass¬ 
ium compounds is also senous, but again, is not 
beyond remedy The disquieting feature is the deple¬ 
tion of the phosphates Every year this goes on; 
whatever the crop and whatever the treatment a 
certain amount of phosphate is taken up and sold off 
Phosphatic manures are required and are fieing used 
at an enormous rate Fresh deposits are being made 
bv birds on the guano islands off Peru, but how are 
th) birds treated? Coker in 1908, in his report to the 
Peru Government, speaks of “the robbei^ of eggs on 
a large scale in past years, the destruction of young 
and old birds, and the disturbance of the blras in 
their nesting grounds bv the extraction of guano ” 
We are not surprised when he goes on to say that 
there “has been a great diminutim m numbo*.” 

Some of Mr Von Hise’s data may be wrong—he 
always gives his references—but It ia incontrovertible 
that we are taking but little thought for the morrow 
No doubt we in Great Britain have not wasted natural 
gas. but what about our coal? Who can dtimd our 
Victorian grates—still much the commonest form, In 
spite of better types recently Introduced—and our utter 
neglect of waste heat In our houses? There Is no 
evidence that our soils are becoming exhausted, miudt 
of the land is left in poor pasture, and gives us little 
return, but at least it is storing up Utility for a 
future generation But then we gre Importiog 
enormous Quantities of foodstuffs fromeabroad, stmie 
of which, being fed to cattle, he^s to fertilise the 
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. , Our great 

Ota <l l r >oMirt te ^ HAvr to recover the 
j metwhJ%oai awpnge; ol praent diia may 
be liMVoMlMe, %ut there ere ether weetegee—lota of 
milibi^ Croefei our fei me that might be remedied 
We ve for from Mamefoea tn the mettar of fomtry 
alao. The c o na erveittoB oMwement ia attracting atten- 
tkm In Canada, end it will, let na hope, become a 
power there and alao In the odier dominions beyond 
ttH Plrat of afl, howevcTi the great educa¬ 

tional cniaado dnuat oome to hnpreaa upon the present 
generation that our pattimoiiy la not to be tquandered 
but to be uaed wiaefo^ end handed on to our 
deeoeodanta In ea good e condition as possible. 

E J R 

INDIAN WHEAT POR THE BRITISH MARKET^ 

1 'HE last seven yeacs have seen a rapid develop¬ 
ment of the Indian wheat trade with the Unit^ 
Kingdom. For the ten yeare ending 190a, when our 
ave^e annual inwort of wheat and flour was 99 
million cwC from ail coimtnee, we received an average 
ot 5 million cwt from Induij for the past seven years, 
however, our total import has been 114 million cwt 
on the average,^ which x6 million cwt have come 
from In^. IIm Inorease is due to several causes 
Cultivation and nrigatlon have extended in India, 
the seasons in the northern provmoes have, on the 
whole, been more favourable since 1903 than they 
were ia the eight years following 18^, there has 
been a great Improvement ip the means of communi¬ 
cation Sy ship, railway, and road, and, Anally, the 
rupee hu bow maintained at the uniform rate of 
sixteenpenoe since 1898 For the past seven years 
the area sown with wheat in India hM been more than 
a6 millkm acres, or about one-mnth of the world's 
wheat ansa (estimated hi aao million acres), and the 
average yield has been 116 bushels, one-eleventh only 
of the world's output, nnoe this is lower than 
in many other countries It is chiefly in the Punjab 
that the increase has taken place, and, as larger 
areas come under irrigation, this provmce will assume 
more and more importance as a producer of the 
world’s food. 

Great Britain takes more than 90 per cent of the 
Indian exports of wheat, and the conditions obtaining 
In our markets have tbrnfore to be studied senously 
by the Indian producer, or rather by his expert 
adviser. At present Indhm wheat does not come We 
in the beautifully clean, well-graded state in which 
Canadian wheat arrives, and It therefore commands 
a shilling a quarter lets price It is, however, more 
valuable than Englitti wheat, and usually fetches 
about as 6d a quarter more, chiefly on account of 
its lower moisture content The reason for its in¬ 
ferior condition is to be found partly in the circum¬ 
stances in which the wheat is grown, most of the 
Indian wheat b grown on small peasant's holdings, 
and is thre^ed by being trodden out by bullocks on 
on earthen threshing-floor, and winnowed by hand 
in the windf to that there is some mixing of varieties 
and a certain amount of dirt naturally gets in Sir 
James Wilson states, however, that the wheat as it 
leaves the form contains only about 1 per cent of 
dirt, whereas when it reaches London the various 
handlers have contrived to dilute It 6 per cent, so as 
to increase their profits It Is considered that a 
revlilon of the terms of contract would get over this 
dlfBculty The other questions—the mixing of 
varieties, and the k)W average yield—are matters for 
the experiment stations, but It seems probable that 
they can be satfofactorily dealt with 

} iifnwniliM oatMUan thml iba Bfltlah Market By Sir Tamre 
wapaa, l«is Fhiandal GoataMonar. PiudaU (Agrlcuhnial 

kaanrdi iMtbiita, Paia.) 
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NOTES. 

Thx portrait of Sir William Crookes by Mr E A. 
Walton, to which reference was made in our Issue of 
February 9 (p 481), was presented to the Royal Society 
before the ordinary meeting on Thursday last, February 16 
In the absence of the treasurer of the fund, Lord Avebury, 
the presentation was made on behalf of the subscribers by 
Prof. McldoU, who acknowledged the active cooperation of 
hit colleague, Prof Pope flip necessary fund was con¬ 
tributed by about 130 Fellows of the society Sir Archi¬ 
bald Geikle, as president, accepted the portrait on behalf 
of the society In a graceful speech Sir William Crookes 
alao expressed his thanks to the subscribers for the honour 
they had conferred upon him In the course of hU re¬ 
marks be said that in two years he hoped to celebrate the 
jubilee of his fellowship, as his eUxtion dated from 1863.. 

Six Joseph Laruor, secretary of the Royal Soclet>, has 
been elected a member of Parliament to represent the 
University of Cambridge, in the scat rendered vacant by 
the death of Mr S 11 Butcher Sir Joseph is Lucasian 
professor of mathematics in the University, and his elec¬ 
tion as one of its two parliamentary representatives places 
in the House of Commons a man of distinguished eminence 
who should command attention in that assembly, and be 
able to do something for the development of scientific 
method In national affairs 

H R H TUB Duke op ( oNNAuriir has been elected presi¬ 
dent of the Royal Society of Arts 

Tht BrtiiMh Medtcal Journal announces that the Foiher- 
glUian gold medal of the Medical Society of London, given 
triennlally, has been awarded to Dr h W Mott, b R S , 
for his researches on the nervous H\stem 

• At a meeting of the executive committee of the British 
Science Guild, held on February 15, it was agreed that 
the Guild and the British Empire League should dine 
together, and it is hoped that it may be possible to enter¬ 
tain the Colonial Premiers when they are over for the 
conference it was also reported that the Guild's com¬ 
mittee on the coordination of charitable effort was in 
communication with the Social Welfare Association for 
London to see if it might not b« possible for them to work 
together 

Dr J C Brannrr, professor of geology at the Leland 
Stanford Junior University, Coiiforma, is starting on 
April 15, with six assistants, on an expedition to explore 
the western part of the north coast of Brazil Its special 
object will be to determine how far the distributHMi of 
Brazilian fauna is affected by the obstruction of the 
Amazon River Ihe Government of Brazil has offered the 
explorers the use of a gunboat 

Dr Edward G J anew ay, one of the foremost diagnos¬ 
ticians in the United States, died at Summit, New Jersey, 
on February xo, in his seventieth year At Bellevue 
Hospital Medical Colkge, New York, he was professor of 
pathology and practical anatomy from 187a to 1879, 
fessor of diseases of the mind and nervous system from 
i88x to x886, and professor of medicine from 1886 to 189a 
From 1898 to 1905 he held the tiiair of medicine at the 
medical school of New York University He was health 
cocnmluioner of New York City from 1875 to 188a 

The recent death-roll in America includes the name of 
Dr Leonard Parker Klnnlcutt He was born in 185^, 
and spent hit student period at the Massachusetts Institute 
of Technology, the Universities of Heidelberg and Bonn, 
and Johns Hopkins University, Baltimore He held a 
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junior post at Harvard from i1)8o to 1883, since which year 
he had been oonoected with the Worcetter Polytechnic 
Institute as osslstant-profeMor and profeiaor of chemlitry 
tuoceislvely HU chief work was done as an expert on 
sewage disposal and water supply, and he had acted as 
consuKIng chemist to the Connecticut Sewage ConunissiDiu 

The Times announces the death of Dir C Alexander 
MarMunn. of Wfdverhainpton, at flfty-ii#ne years of age 
Dr MaoMunn was a member of the Physlologica! Society, 
the Marine Biological Association, and othef bodies, and 
he devoted himself largely to research, mostly In physio- 
logicat chemistry and animal pigments He published 
numerous works, some of which were translated Into 
foreign languages, and at the time of hU death was 
engaged on Outlines of Clinical Chemistry," which was 
nearing completion 

Tbb death of Dr Willlann Williams, an authonty on 
sanitation, U announced In The Tiwiss Dr Williams was 
president of the Sanitary Inspection Association of South 
Wales and Monmouthshire, and held public appointments 
in Glanrorgan, including that of school medical officer and 
director of the County Public Health Laboratory He was 
a Fellow of the -Society of Medical Officers of Health and 
the Royal Sanitary Institute, and ex-presldent of the South 
Wales branch of the British Medical Association He 
delivered the Milroy lectures at the Roval College of 
Physicians in 1904 He wrote works on sanitation, water 
supplies, and milk adulteration 

In pursuance of the powers conferred on them under a 
section of the Development and Rood Improvement Funds 
Act, 1909, the Develc^ment Commissioners have appointed 
an advisory committee to advise them on applications for 
advances and schemes for the devekipiTicnt and Improve¬ 
ment of fisheries The committee is constitute as 
follows —Mr H J Tennant, M P (chairman), Dr A F 
Shipley. F R S , Prof G C Bourne, F R S . Prof 
D'Arcy Hiompson, C B , and Mr D H Lane, formerly 
Inspector of Irish Fisheries In addition, the Fishmongers' 
Company has btn.n osked to nominate u representutie 

On Tuesday next, February a8, Dr \ F H Tutton 
will begin a course of three lectures at the Rojal Institu¬ 
tion on " Crystalline Structure Mineral, Chemical, and 
Liquid," and on Saturday, March 4, Sir J J Ihomson 
will (ommenLe his course of six lectures on " Rjultant 
Energy and Matter " The Friday evening discourse on 
March 3 will be delivered by Dr F A Dixey, on ** Scents 
of Butterflies", on March 10 by the Hon Charles A 
Parsons, on "Recent Advances in Turbines", and on 
March 17 by Mr John H Balfour Browne, on " Water 
Supply " 

Sir WiLUAU H WiiiTK, K.C,D, F R Sn has been 
awarded the John Fntz medal for 1911, for " notabfp 
achievements m naval architecture," by the special board 
iff award appointed by the four leading American societies 
of engineers—the Civil, Mining, Mechanical, and Elec¬ 
trical The John Fritz medal U recognised as the highest 
distinction which American engineers can bestow It was 
established m August, 19(0, by the professional associates 
and friends of the engineer and metallurgist whose name, 
it bears The award of the medal is made on the ground 
of " notabjp sclentlAc or industrial achievement," with 
"no restriction on account of nationality or sex." The 
firsc award was made in 1905 to Lord Kelvin In sub^ 
■e<[u^ years the medal hU been given to Alexander 
Giimo Bell, Thomas A Edison, George estlnghouse, 
Charles Portvr, abd Alfred NoWe 
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E. J Garwogd «ad l>r. A Smitftr Hjo/tdimut, 
i/ora^ MCMto*,, Sir A>tl|UMld GttlltUk 
RJS , Srcassissr, Dr A. Stfa|(aii» F.ILS' Tile Aattowiag 
awards ol msdats aad fuwhi wars umd# 
medal. Prof Wridsmrr C Briggym; hfiMVhbOtt: mifdal, 
Mr. R H TlddMRMif LyefI medals. Dr FL Ah* Bdther 
and Dr A W Rowe, Blgkby niadal, Pr6f Di AMi 
WoKaston fund, Prof O T Jonaa, Murchison fiMtd, Mr 
E S Cobbold, LyelT fund* Dr C G CuftTs; Bhrlow- 
Jameson fund, Mr J F N Green The prt^dent 
delivered his amlversi^ adAess^ srtueh Asak whh the 
evolutionary aspects of geakg^, more e^wdal^^wlth the 
mods and <>rdef of deposlttoM W thu varkttis formatlatie. 

An International Congress of the AppUcatlona of Elec¬ 
tricity IS to be haU In Turin, Italy, on September 9-ao 
This congress, as Its title ImpUbe, srill di^ wkh questions 
of practical import, so (hat electrical w sglnsei A wlH ba 
able to participate largely In the dlaetiaiions chief 

endeavour of the organielng eommlttee, Which Is under the 
chairmanship of Prof Luigi Lombard], has been so to 
draw up the programme that the congress may be Intew 
national In character as well as in name To attain this 
object, the oooperatkM of the IntoTnadonai Electro 
technical Commisston, with iti local comqilttees now 
estabhshed In mai^ couatriet, has been obtai^r a* well 
as the ossletaiice of the societies and asssclations in all 
countries dealing with electrical ni|tters With (ho help of 
these organisations, official reporteri have been selected, 
and already many assurances have been received that 
numerous papers wiU be presented to the coffgress from 
all parts of the world The Initiators of the oongrest are 
the Italian Electrotechnical Society and the Italian local 
committee of the oommlswon mentioned above. The con¬ 
gress 18 under the patronage of H R H the Duke of the 
Abruzzl, who is the pretMent of the committee of honour, 
upon which Prof EUhu Thomson and Colonel Crompton, 
the president and honorary sscretao respactlveJy of the 
commission, have been elected members Papers are to 
be presented in French, English, German, and Italian, and 
the discussions wiU be carried on tn all these languages. 
The subjects to be dlscusaed, the attractions which My 
itself presents, both as regards scenery and electrical 
development, in addition to the fact that the first official 
meeting of the whole Electrotechnical Commission Is to 
take place In Turin about the same tune, Is bound (o 
make this congress a memorable oscaslon in the history 
of electrical engineerliig 

Wb regret to record the death, on February 8, of Me. 
F D Scott-MonenefT, assistant In the Dep^irtmaftt of 
Egyptian and Assyrian Antiquities in ti\e Birltisli -fCustum. 
The cause of death was heart failure, after aw opauitloh 
for appendicitis Mr. Scott-Monerisff was edgegtsd at 
Charterhouse School, at St Andrews Ifnlverittyy and at 
Christ's College, Cambridge At Catobridger hv took thd 
Oriental languages triposi and In December, 1903, h# waa 
appointed to an asalstantshlp In fhe British Museum His 
officia: duties brought him in coataot chiefly^ with the, 
Egyptian side of hU deportment, and In the winter of *905 
he paid a visit to the Sudan to undsrMju ar^urotoglcal 
work for the Sudan Ooverniaent October ind 

November of .that \ear, In confunctioA wHh Jfev J.* W 
Crowfoot, he cleared out eighteenth Ayiipttf (eMple* 
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of irhkll htt aftmrwardi publUhed an 
" ■■lUiMj i nit U aoA phatetfrapha. In tha Proceeding! of 
'^llh*r^ 9 |M«t 9 r Blbiteat Afctuaetogy After ttnUhtng his 

1M^ fha <temple, he atelMed In arranging the monu- 
Thoiff ta In the Aonffy^ounM Egyptian Muaeum at Khartum 
As a. result of hU work at the Mtlsh Muoeum. Mr Stott- 
Moitesieff had completed tht ftraC part of on official publl- 
oamn of hierogljr^ic teitta from Elgyptlan steUe, which 
tc Is hoped will Portly appear He had devoted coninder- 
idtle study to the orchoiology of the later perlode of 
B!g3^an history, and, as first-fruits of his work, he con¬ 
tributed a critical dlscuaslon of Phitarch's treatise " De 
[fids et Osiride " to the Journal of H§llemc Studies For 
aaveral years past he was also engaged on an oxamlnahon 
of the ^problems presented by the early developments of 
Christianity |n Egypt He approached the subject from 
the archax>logicat side, and, fit the time of his death, he 
had nearly completed the of a volume which he pro¬ 
posed to call *' Paganism fnd Christianity in Egypt ” 
Pfla friends hope that arrangements will be made for the 
publication of this work in the manner and form which he 
deslnd. 

The Maya hlerdftlyphs still await complete decipherment 
Some progress towards their interpretation has recently 
been miule by Mr WE Gates, who doscrlbrs his methods 
In part i , vol VI , of the archaeological and othnologual 
publications of the Peabody Museum The famous Peres 
Codex, accidentally discovered about fifty venrs nf^ in the 
Blblioth^que Impdrlale, Paris, has been reproduced by 
Prof de Rosny But these facsimiles ore scorcc, expen¬ 
sive, and not easily accessible to students Mr Gau^ bus 
now succeSdtri In reproducing the hh-i oglyphs in a form of 
type, of which examples are given in hi* paper, und hn» 
thus greatly facllltotcri the study of this obscure senes of 
pictonol documents 

In his treatise on tho people of Hungary, Frhnographie 
von Hungarn/' published in 1877, Paul Hunfalv\ describe* 
a roce known as the Ishmaelitcs, whom he identifies with 
the Mohammedans Mr Leo Winner, in an article in the 
number of the Cfy^sy Lore Journal for last October. review¬ 
ing the original authorities on which Hunfilvx rohed, shoiv* 
that there is much to be said against this identification 
ffe comes to the conclusion that these people wore gjpsic*, 
The original name Uhmaelite becoming merged with 
Saracen, and the latter m its turn giving way tu the more 
popular appellation Clgan, which, by the beginning of the 
fifteenth century In southern Europe, completely ovi r- 
thadows every other designation of the gvpsy race 

Tilt poftlbilUiea of the Taontepee Isthmus as a rival 
to Panama are seriouaJy engaging the attention of 
Amerlean geographers The character of the country, its 
people^ and resooreeS are described in a Wf*ll-illustratcd 
article, by Miss H Olsson-Sefler, in the December (19*0) 
issue of tha Natwnal Goographse Magazine The native 
Indian tribdi^ ore a singularly fine race, and the* beauty of 
their womam dres^ and- ornaments Is remarkable As 
the Tuantepsc nmte reduces the distance, us compared 
with that via Panama, to Honolulu by 1273 nuics, it may 
b^oomo a serious compstitor for traffic between the Atlantic 
apd Padfie Obeans.* 

To the current number of Scientia Signor Rlgnano con¬ 
tributes an article (in French) on *' The Mnemonic Origin 
and Naturs of the Affective Tendencies " The author 
poteti out that jrt every living organism there are phytio- 
kylcal systems ifia, state of restj which it h i^lways tend¬ 
ing to maintain or, when dirturbed, to return to He cites 
ygyldito biological Instances showing that, when on 
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organism odapU Itself to a changed environment, the 
altered conditions at once tend to become the optimum ** 
for that organism Thu* he deduce* a basis of meirtory, 
a mnemonic origin, for every such optimum, to attain 
which the organUm is always reacting, ind subjectively 
experience* an affective tendency of want, appetite, or 
desire 

In the third part of “ Zur historischen Biologic dor 
Krankheltscrreger, *' published at Giessen in 1910, Prof (■ 
Elliot Smith and Dr M Arm&nd Ruffer give an account 
of Pott's diseoAo of the spino in rin Egyptian mummy 
belonging to the time of the twenty-first dynasty about 
lOQo B L The paper is illustrated with two plates, show¬ 
ing n drawing and a photograph of the angular curve of 
the spine as seen from without nnd from uithin the body 
The authors claim no novelty In the discovery of a cast of 
Pott's disease in the remains of the ancient Egypthnsi 
The} believe It of importance, howi vrr, as being the first 
case which hu* been thoroughly investigated and proved to 
Ijc tuberculous m nature and their case has led to the 
ditectlon of tubercle as the causi of abnormal conditions 
found In other bodies since examined Many ancient 
Fgvptian bodies have shown abnormal curvature of the 
spine, and some of these have been described as Instances 
of Pott's disease On examination, however, the> havo 
been found to bo In rcalitv tvpirnl examplts of osteo¬ 
arthritis, or the disease described and illustruted b) Or 
Woiid Jones under the name of "spondylitis doformins " 
This disease was extremely widespread in upper Egypt, 
particularly in the predirnistic ngc, so much to that signs 
of it are to be sixn in prutitullv everv bodv raised from a 
common burial ground of that tune This disrast wus also 
widespread In the time of the Persian djnosties, about 
S^S-33* BC, and in Iriwer Egvpt the skeletons of 
SCacedonion soldiers and their families frtquontly show 
unmistakable signs of spondylitis di furinunn The mummy 
described by the present nuihurs shows a viry typical 
nngular curvature of the spine, while the interior of the 
liody show* rile remoins of a is abscess, a very frequent 
(omplication of tuberculous dismse of the spine at the 
present day 

An Illustrated account, by Mr W H Mullptis, of rhe 
two Tradeacants and the famous Iradescant Museum— 
which once contained the whoK skin of a dodo—forms the 
first article in Witherb} 'a BrittsJi Birds for hebruai^ 

VoL, vii , No 2, of the Zoologic il Publication* of the 
University of California is devoU-d to an jw-oount of the 
birds and mammaU cxillectcd dunng the Alexander expedi¬ 
tion to Alaska in 1909, two rodents being described us 
new 

The fifteenth instalment of the report on the zoological 
results of Dr Fran* Werner’s expedition to the Egyptian 
Sudan and northern Uganda in 1904 appears in vol cxix , 
part of Sttzber Acad X\ tssenschaften, Viennn lii 
this contribution Dr E von D^day lommences an account 
of the microfauna of the Nile and its tributaries, as 
exemplified by plankton collected by the traveller at a large 
number of localities, but actually deal* only with the 
Egyptian form* Many of tliest have been prtevifxitlv 
Identified In other paru of Afrlta, but haU-aKlozen crusta¬ 
cean* arc de*crlbed a* new 

The Biological Survev Division of the L S department 
of Agriculture haa issued (as Bulletin No 36) an Illustrated 
pamphlet oil th« practicability and possibilities of breed¬ 
ing deer and other big game m confinement in the Unitpd 
State* in suq|i a manner as woufd make the experiment 
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remunerative fhe author, Mr D E Lantx, st&tei that, 
were It not for prohibitive laws, there would be a Large 
and coniitant demand for venison In the country, and that 
It could be placed on the rnarket ot a lower price than 
beef, owing to the facility with which deer can make a 
living on poor pasture Both the wapiti and the white- 
tailed deer aie rapidly diminishing in numbers, and since 
both kinds can be easily tamed and bred in confinement, 
there 18 every Inducement for trying the experiment, which, 
Jf succeuful, would prove a lasting benefit For a time, 
the rearing of both species for stocking porks ought to be 
more profitable than the sale of the venison Schemes for 
domesticating the caribou and the moose as beasts of 
draught, as well as for Introducing Indian and African 
antelopes Into the L/nitcd States, arc likewise mooted 

Tub Journal of the College of Science of the Imperial 
University of Tokio (vol xxvil , article 17) contains nn 
interesting account by N Yatsu of his experiments on 
germinal localisation In the egg of Cerebratulus These 
expenmeots afford a typical illustration of the manner in 
which experimental methods are now being applied to the 
study of animal development Ovisertion in various planes, 
and separation or dislocation of the blostomcres by 
mechanical or chemical means are employed, and though 
the results obtained cannot, perhaps, be regarded as verv 
definite, they are certainly very suggestive The author 
concludes that the egg contains ** organ bases " but that 
these have no hard and fast lines of boundary between 
them , Rtlll, there 11 ** something " for each larval organ 
He also concludes that there must be a regulating 
*' factor '* which m some way brings back shifted 
blnstomirej to the normal position, or, at any rate, to such 
a position that they are able to produce a larva which 
differs but little from the normol 

Till problem of sex-determination is just now receiving 
a good deal of attention from students of heredity, and nn 
interesting controversy has arisen with regard to the 
Mendelian interpretation of sex ratios Russo mnintoins 
that he is able to alter the proportion of the sexes in the 
case of rabbits by injecting lecithin into the female parent 
before the eggs have arrived at matuntv Two kinds of 
eggs am said to occur in the ovary, one of an anabolic or 
constructive type, containing globules of lecithin, and the 
other of a karabolic type, containing crystals of acid fat 
The former arc believed to give rise to females and the 
latter to males, and the injection of lecithin into the 
parent Increases the proportion of females Russo's results 
have been criticised by Punnott, and more recently by 
Castle (American JVaturahft, July. 1910), and Russo replies 
in the Btologuches Cenifalhtati (January 1, igii) He 
points out that Punnett, In repeating the experiment, only 
administered the lecithin by the mouth of the rabbit, 
instead of by injection, and that it Is decomposed in the 
alimentary canal It i« obviously very Important that 
Russo's experiments should be repeated by an impartial 
observer, and that the methods cmplo)ed by him should 
be strictly followed 

A CATALOGUE of botonlcal books, chiefly secondhand, 
comprising floras of all countries, has been recently pub¬ 
lish^ by Messrs John Wheldon and Co , Great Queen 
Street, London The fullest sections are those enumerating 
general and local British floras, and systematic publica¬ 
tions dealing with the plants of India, North and South 
America, and Australasia. 

The fifth number of last year’s botanical vohimc of the 
Pbdippifie JoumoJ of Science contains the conclusion of 
the article, by Mr E D Merrill and Mr L Merritt, 
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on the flora of Mt Pulog, and a tavislon of th^ 

Plperoces, by Dr C de Candolle The latter paper 
the total number of Plperaceos known to eilat Ha" 
Philippines from thirty to one hundred and twenty-flvai aU 
referable to the two genera Piper and Peperomla.. ' ^ 

Two articles on the subject of pansies and violas, pufb- 
llshed In the Journal of the Royal Horticultural Sockiy 
(vol xxxvi , part II), cannot fail to interest growers, aa 
they are contributed by Mr J Grieve and Mr Wm Cuth- 
bertson, experts of many years’ standing Mr Grieve 
explains that he originated his violas by applying polloft 
from show pansies" to the stigma of wild species, 
V lutea, y comuta, V etficia, and V amoena, the 
reverse cross did not give any good results Hints vn 
culture are supplied by Mr Cuthbertson, who remarks that 
many of the best varieties raised years ago still continue 
to maintain their position 

Sous historirnl notes, complM by Mr H B Watt, wllli 
reference to early tree planting In Scotland appear In 
the Glasgow Naturalist (vol hi , No i) fhe Int^uctlon 
of fruit-bearing trees during the period of Roman occupa¬ 
tion, and plantations round monasteries (pnd eocleslasticnl 
establishments, are suggested as the earliest beginnings 
Historical references date from the fifteenth century, omf 
Che first plantations at Inveraray appear to have been about 
the year 1600 Fvidence for computing the ages of tbo 
oldest trees, chestnuts, sycamores, and beeches, is pre¬ 
sented , the Klppenross sycamore and Corstorphlnt 
** plane ” arc referred to the fifteenth century A llsf of 
trees enumerates twenty native and fifty Introduced species 

In many countries at the present thno the detailed 
investigation of their geographical conditions attracts as 
much attention as the study of dlMant lands, and has tlie 
advantage of being based on much fuller and more accurate 
Information, moreover, the period over which such data 
are spread enables comparisons to be mode between the 
conditions which existed at different periods In the 
December (1910) number of Petermann^e Uftteilungen 
Prof H Hassinger presents a brief study of the geography 
of towns and cities, indicating in a systematic manner the 
lines of investigation which may be followed In order to 
show the influence that their surrounding and the requirtY 
ments of the population have had on their development 
Dr MauU In the same number discusses a more localised 
subject, the cone of the northern limestone Alps, and traces 
the settlements and lines of communication as they occur 
In forest belt and neighbouring region, aa well as ttwir 
gradual development A more specialised type of study Is 
that of Dr K Schneider {Mtit k k Geog GeeeU Wien, 
Nos 11, 13 , 1910), wherein he discusses at soma length 
the geographical relations of the German and Csach peoplaa 
in Bohemia, the development of towns and citiaa, oom- 
munlcations, and commercial Interrourse 

The meteorology of the future Is the su^^ of an 
Instructive lecture delivered some time since by Prof C 
Abbe at Columbia University, and prlnifed in the Popular 
Science Monthly for January The author admits that the 
question is a very difficult one, and that It is Impossible to 
foresee in detail the probteens of the ^future Long ago 
mariners took advantige of the knowledge of trade wli^ 
and monsoons, but It took two more centuries to acquire a 
knowledge of whirlwinds as they advance over the globe, 
and we are not yet able to spe^ of weather forecasts at 
more than probabilities Some very interesting experiments 
were arranged, Illustrating the formatieffi of cloud an;! 
rain, and, with reference to ineffectual a^bmpts made^ In 
some countries, It was shown that If we wish to avert 
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hmU we must be able to cut off the lupply of 
or prevent rapid caponeion The moit important 
pioUim AC the preeent time, and in future will be to 
•ttabl A clear idea of the mechanic* uf the ntmoiphere a* 
a wholtr comprioed under the technical terme hydro 
mecbonica, aero and themKMlynomics and another century 
mAj elap*e before all theoe queetiona (nn be aolvcl 
When meCeoroloiry hai become more truly deductive the 
author further remark* then we can pa<i* to th( aatis 
factory diocuialon of tho great problenu that wc now c in 
merely toy with 

In an addrea* debvered on December 29 1910 as 

retiring vice preiidcnt of bection B (Ph>*ici) of the 
American Association for the Advancement of Scienre Dr 
\L A Bauer deals with some problems of trrrebtnal 
n lagnetinn, especially with the qucbtion whether the 

idden commencements of magnetic storms arc simul 
fAJieous in occurrence at different places Ihe vieWs which 
ex|M'esses on this 9ubjeit*are similar to those already 
CWVen by him in Nat\ibr Dr Bauer also refers to a 
Afferent type of storm having effects apprcri ible ov r onlv 
■ limited areas, but dois not say explicitly whether the type 
/ IS essentially difprent from the pol ir elementary 
I storms described by Prof Birkeland in the \rcti or the 
* special type of disturbance recorded in 1003-3 tn the 
Antarctic Tow irds the end of his addrebs Dr Bau r 
states that modern reseanheb point to the onclusion that 
attempts to repn sent the earth s magnetic Held by a 
Gaussian potential arc of doubtful value owing to the 
enorfnous number of (lauhsian constants required to r pre 
sent anything beyond the more general features 

Thi annual report of the council of the Institution cf 
Mechanical Engineers for the year 1910 wh ch nas adopted 
at the general meeting on 4 *cbruary 17 deals with the chitf 
directiona of the progrebs and work of the institution Ihe 
aork of the allc^ reseorrh (omniittee has been continued 
at the National Physical Laboratory and it is expected 
that the tenth report will be presented for discussion during 
the current session It will deal with the binary bystem of 
alloys of aluminium zinc together with bomt preliminary 
results obtajne 4 in a ternary system of aluminium zinc 
copper the quantity of copper be mg limit d in amount 
Ihe work of the gas-engine rebearch committ e has b cn 
continued at the University of Birmingham and Piof 
F W Burstall u preparing a report dtuhng with a new 
senes of tests on the experimental engine at the University 
varying only the ratio of air to gas dealing also with the 
composition of the charge dunng expansion Prof 
H C H Carpenter hat concluded his rcbcarch referred 
to in the 1907 report, upon the production of castings to 
withstand high pressures Of the remaining r scarche<i in 
the hands of special committees that on the value of the 
steam jacket is in abeyance at present while that on the 
friction of various gears is awaiting the publication of the 
results of some experiments in the Unit<^ States It has 
been decidedigiot to undertake experiments on heat trans 
mission " at presenti 

In the November (1910) number of the Bulletin of the 
Bureau of Standards Mr B McCollum dtbcribes and 
mveitlgatet the theory of a new form of dynomoairtcr for 
the measurement of the quantity of electricity which flows 
through the instrument It conbisU of 1 rrlativclv lanfe 
fixed coil with its axis horizontal, at the centre of which 
is suspended by a long vertical wire, a smaller coil with 
Its axis parallel to that of the larger coil Attached to 
She moving coil Isa cylinder of some homogeneous matenai 
whh Its axis comment with that of the ouBpension When 
the current 11 sent round the coiU, a magnetic couple acts 
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on the moving coil tending to hold it with its axis paraHel 
to that of the fixed coil and if the m ving coil ts dis 
placed It will oscillate about its axis of suspension The 
quantity of electricity whuh passes through the coils 
dunng n swings of the coil is equal to 
awBvTcO-lVl.'VC 

where K is th moment of inertia of the moving system, 1 
the tim* of swing with T, the time without the current 
and L 1 th constant of the roiN which lun be cnlculotril 
fiom their dimens ons Flic inv stigatinns of the author 
appear to promise a degree of a4iurir\ in the measure 
ments fomparible with Ih it of the current balance 
Ihf Central of January contains an artidc on Cryst i 1 
Structure and Chemical Composition from the pen of 
Prof W J Pope h R S It is no exaggcrition to bj> 
that thr theory which h is b en so idmirablv d velopcd in 
recint years by Mr Barlow and Prof Pope is likely t i 
prov f qual in valu with thi work of Pasteur v in t llofT, 
and le Btl whuh culminated m the enunciation of the 
theory of the t trahedr il arrangement of the vaknues of 
thf carbon atom Ihe systems of dose picked spheres 
devis d by Messrs Barlow and Pope certainly give a more 
rt ihstic picture of thr actual arrang m nt of the atoms 10 
the molecules of 1 cr\stal thin thr widr hpreidmg modi Is 
wh ch an commi nlv usid to represent thr tetrahedral 
theory ilthough the latter arc of gre iter scriicc in intrr 
priting th chemi »l han^^es which the molecuks ma\ 
underji^o I he uid spre id appreciation of the new throneb 
of Ltystnl structure has been hindered by the scanty dis¬ 
tribution of crystallographic knowledge and by the 
difliculty of visualising the dia^iams by which its essential 
features art expressed a popular and simple exposition of 
hi> viewb by one of the authors of the theory jb therefore 
doubly w Icom Ih same issue containb articles by 
Prof Dilby on Ihe New Fii(,inerring I aboratories of 

the ( entral Technical ColltKC by Mr 1 ripp on Cross 

Channel Steamers by Mr Btanch on The Bonus 

S\st m in a Machine Shop and bv Mr Montgomery on 
Ihe Development of th Humphrey Pump 
I nr Silica Svndit itc Ltd 82 H itton (ttrden London 
L C has issued in illustrated descriptive ent ilogut of its 
trinsparent quarU ^lass apparatus Innspirnr quartz 
gla^b docs not crack on subjection to v d nt and sudden 
hanj^es of tempeiature Its melt ng point ib indefinite 
but may be token at about Kxki® C lliere is however 
no trace of fu*ion it ^ Abo\ i x o® C it is per- 

mc ible to hydrogen Its cspinsMn up to 1000® C ib 
regulir above iioo® C it comricts Ihe catnlogut gives 
particulars of the numerous piec s cf ipparutub obtainable 
in thib useful material together w th th tuir nt prices 
Bullbiin No 43 of the Lniieisitv cf Ilhnus conlmns 
nn account by Prof E C Sihm dt of expenmentb on 
freight tram rebjbtanc and its r htiun to average car 
weight The tests were rwriucted by the Railway 
1 ngincenng Department of the University of Illinois in 
igo8 and iqoq all were made t> means of t dynamomeler 
car owned jointly by the t niversiiy and the Illinois 
Cintral Railroad and were earned out on the Chicago 
division of this road Results of tests on thirty two 
ordinary freight trains arc discussed the average weight 
per car rang^ from a minimum of 16 1 a tons to a maxi 
mum of 6992 tons, and tho number of cars in the train 
varied from twenty six up to eightv nine 1 he results 
may be expressed by an equation 

R-o + bS + cS*. 

in which the coefficients a b and c depend on the average 
weight W of the cars in the tram in tons S is the speed 
m miles per l^r, and R u the resistance in pounds per 
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<bA A ubla «l vaUiw of the ooettctwit* 1 * gtveif 

for vidueo of W from tonr to 75 «0M ThM fOnmilo 
abowi a nuutiBium «mr of holf of 1 p«r cent wbcit 
oompATcd with th« experlmcnut nmlu Adochor 
emptrical formula ir giaen «hieh haa a mCslMpin mtm 
of 9*5 per cent vw 

^ 4^+0 15A W 

The fomMiba are limited to conditione iimilar to thoae 
preraihng during the tnaU vi^ atraight amt level track 
of good cooatruction temperature above 30^ F wind 
valoc ty not more than oo mllei per hour 

1 m our notice of the fourth edition of Lea Rochee et 
leura ^Umenti mindralogiquea by the late hi Ed 
Jannettas in E>ecember la»t (vol Wxxv p 166) we com 
plained of the devcnptlon of the work as a revised and 
enlarged edition ({Juatriimc dthtion revue et augmentde) 
We h'tve now to acknowledge the receipt from the pub 
lishera MM Hermann ec F b Pam of another copy with 
modified covir and title page in which it is now detenbed 
correctly at Quatrt^e Mtlon conforme k la Troiiltoe 
et augmentfe de hu t planches 1 he pubtlihers assure us 
they had no Intention of misleading pdrehasers by the 
wording of the former description The work h^ ot least 
the merit of cheapnes** the pr le being only eight francs 

Wb have reoe ved from the Board of Agriculture and 
Fuheret a memoir of the Geolog cal Survey Scotland 
entitled Catalogue of Photographs of Geological Sub 
jects whrh has been prepored by the Geological Survey 



alaia J9p$ Sifiot AfigUsC kAi l|f( 
on iwentywU pUdss lakeft wtfh VMm» 

Cambfii^ (Mast) dog Areqi^ k 4 po tfth 
these taken on Obobar 3^ Its ^ 

The hgbt-curte sfaowi that tba hrljflnaM 
ar flfift but was sfeatkMMTf af 

from Apnt to Jufy 1900 A ptaii KedosiHMS|7fQ|pMS9ipp 
1S3 of the Harvard Cotlago Obtervanry 
phouyraphs of the nova • regioa takad on Augufl ) fN 
10 ^ 

The SaraixiTu or llAma *-OWrvatk>ns of M 

Oeimofl dunng the oppoaftion of 1909 arc raedratf 
Prof Lowell in No 30 of the Lowell OirservM^ i 
Bulletins Several intereating obeervarion# HekviiM la w 
apparent magnitudes of the two aaeeUttaa are d s y ibli< r 
Phoboe geneimlly appearing the brij^iSer Thus eo 
September 16 1909 it Was naff a magmmda brighter tfiaA 
Deimof although with roduoed opertufes^ fnenes MiSrJ 
the liml^—It wak the fainter 

From a diaeoaMoa of tbd^data ohaakMd Fao^ l^ow^ 
finds that Phobaa is probably a 48 times the dljidMMa 1 
Dtunoe^ has 615 timea thaovlaible surfape and* H tn 
densities are equal has 1585 tunes the mass dkt\ 

ore too meagre to give a dSfinltk ophthAibn but so fa\ 
as they go they suggest ^Ult (he^ is a dlAersdee Of 1 
brilliancy In one or bm of the sfiielhtN depak d en c on ] 
then* orbital peattwAs this suggesto eaoh -satolUte' 
has d flerent local albedoes or an firegularl^ of shape, 
and that it always keeps the same face towordi Manr 

The Spbctra o» aoifx Wolf Rayot SrAha —^BulMln 
No 183 of the Lick Observatory contains a note by Mr 
J C Duncan descr bing the spbtra of seven Wolf Rpyeif 
stars photographed by nlm with the ono^sm vpeerbo* 
graph mounted on the 36-incli refractor dunng the sUanWkr 
Zl 1008 * 


■and Museum The catalogue enumerates the first 1913 
photographs taken to 1 Uustrate subjects of geological 
interest in Scotland The numberi subject and loeahty of 
each photograph are given and the number of the x mch 
map in which each locality occurs The districts Illustrated 
lie chiefly in the north west Highlands Skye in the 
counties of Aigyll Perth Aberdeen Kincardine Fife 
Haddington and Mid Lothian Copies of the catalogue 
price fid can be obtained from any agents for the sole of 
Ordnance Survey maps or through any bookseller 


Many of the lines and bands shown oit theta pholo- 

g ra^ exhibit no notable differences from those pUbptbed 
y iVof Campbell in 1894 but those given in the fofluw 
ing table did naC appear m the esrlier publicatum 
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OVR ASTRONOMICAL COLUMN 

Nova Lacmta AFfronomlr for February contains a 
number of observations of Nova LaeertiS and includes a 
repnxluctKm of a spectrogram secured by Dr Max Wolf 
at Heidelberg on January a In addition to the broad 
bright hydrogen Imei the outstanding features are the 
band at K ^3 several etnisson lines between Hg and 
Hy a conspicuous break in the oontimious spectrum on 
ike* mor^ refrangibis s de of Hy and the strong emissiofl 
line near x 4056 

Nova Saoittaou No 3 H V 33odi^Whi>e exaimmng 
« plase taken at Areqxdpa on September 6 1899, with the 
i-wch Ceoko lena Busli Cannon found a star knage which 
appeaaad to be that of a nova ui the poaAion (1900) 
RA wiSh 13m 47Jto dec«-3<” 135 this is about 
north Of the C D JH tenth magnitude star -23^ 13030 
The cuatomarv mvedHgation of past plates rev«dM the 
fast that the hgUbcUUrt of the star bed toe charactorlstics 
of the curves of noma A large number Of pbtaograitoa 
wsro exmnined eeverhig tho penod Juoe^ 7 1869 to 

Septamber v xpio af 4 many ot them showed nw traowof 
Ifie nova Oa plates token on August 567, and 9 1899 
iT fi not shown atthdugh the last fwmak sliows a aeim 
bObril^ tear of magditme‘ 114 ref the phMOgratto of 
August 10 18^ (GMT ish sm), thews it at full 
bfightnesf vu ma^ittida 83 this phetfigroph was taken 
With the 13 inch Myden teletcope the exposure being 
shorn Seven plates taken m duster N G C fisfifi 
show a star of magEdtode 15 6 in ths fWoMon of toe nova 
within the hmkeM measarmentg but tMs object exMbhf 
no vsnabiliCy off five dariler plates or on five plates taken 
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SouTHxaN Naavus^Two notes describing remarkahk 
southern nebuke appear in No 5 of the Txwnsvaal 
Observatory Circulars 

The first deals with a great ring nebula iff Aquarius 
(N G C 7293 Harding sin a3m -ax® sfi7 whhsh « 
naarW circuur and haa a dtaxneter of 11 mt limes 
d aecri b e s it as a remaikable object looking bke a nag 
nebula supenttposed on a planetary nebula and states that 
It was first seen In toe anneh fimter Thu paints to tos 
dbscrtptlon very faint in the N G C befog inoortmt or 
the nebula is variable U U dUffcuh to acfioimr fbr^its 
bainf tnkMdg> wMt kif presshi hnAfftSte by Ifkaabr and 
the mrschela From a pbotopuj^ taken on October 4 
1910 with fiem sxposyse Mr Woods dsaortbee toe 
nebula as a broad oontmuoos nng extcnduig aorota 59c 
m RA and lafi in decUnahon and appearing 
fainter In m* aiM 313* than at other parts ^ 

The ssuOM object warn dwobvered on a plUb tdtos ^ 
Mr Mitchell on Almost | 1910 with |he mnUilftMtena 
star camarx, with an aspasura of a houto 'TUd fa a 
large irfeguW nebuia, around afSl prepedhig a ffflOf pta a t a, 
vriuDh IS ndt mcntloaad In any <k ih^ ^8% 

Mjgaeh Its is ^ 53« ^ atf R wh Wwto 

ovw I® in ar north add soutotormM’ ^ -uUlHV'dMWiter 
being about i® 

A StfiwLT Movitfo MMoib^A fidrip 7 Mgkt a mtM 
re m arka b le for the kjfmSy rate as irtmllp 

» L.*S£S 

disappeaniig oeiDw ine nomwasc nenann ansa a 
lasting fuMy 13 seconda t. 
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^(XStK /JV UMttSn LiND 5 ■eriet pf€ytou«fy dywiW Iw Menn Newton and Crcfc 
«k. •’ Indicating a falrlj high noriion P<n«phinctii h t!^ 

A*U AMD m AtaioA pravaUlng mmonite 

Itj, of wd gzsvttf of the Records of the Geo- Vot tzaw of the Records is occupied by a review of 
Sbfircy of India oontaiiis two papers by mineral produ^tKMi from 1904 to In >rol xL (1910^ 

Vtay Stuart on tlio tmocaring beds of western Mr P R Cowper Reed of Cambridge discusses (p 1} 

the dmtnbution of life in pre<Carbon- 
iferous life provinces wtOi especial 
reference to re ent work in Asia It 
lb no longer possiblf* jib he usefullv 
remarks to maintain that the 
dlffufeion of Lowei I’alaeoaoic life was 
UD form Mr La louche (p 30) very 
intcrestinglv slwws that recent bras <h 
blit laid down In some cases in old 
channels of overdow have been Ulted 
by earth movements in the lake^istnct 
of the Punjab Salt Range (fig 1) 
Ihe hollows of the lakeb themselv^a 
arc with ono evctption duo to faults- 
or synclinal basins in nummulitic time 
stone Among the plates from this 
area is a fine one (Plate x ) showing a 
bad land produced by the erosHM| 
of 'colian loess Mr La Touche also 
illustrates cxicllentlv certain glaciers 
in bikkim (p uid Plates xv - 
XX r) These glarieis show marked 
features of retreat dur ng the Iasi fiftv 
yiirb One of them is formed from 
sn )W blideb already charged with 
d^bns and ib choked from its very 
beginning to it^ fullest capacity with 
mof'une stuff (iig 3) ft thus be¬ 
comes almost a rock flow m which the- 
btones dfc held together by ice and no 

r«.'‘d,rS' «,'^e“i 5 sS 

(p f3) descries several new genera 

Preme and Kamti in Isowar Rpirma Maps and an ideal and species of mammals mostly from the Siwalik beds 
baction aro provided The strata of economic interest the A giraffoid skull m the Bntibh Museum is noa styled 
Kama eUys are of Miocene age ranging from Qurdigalian * Indratherium 

to PoAtian The author constders the palmonto£glcal On p 165 Mr Pilgrim summarises hii present results 
ovfdeooe ui some detail following the detwninations of as to the correlation of the tert ary fresh water deposits of 
Dr Noetlwg Mr Getter treats of 

part 0# the Yenangyit oilfield of which - - - 

a special map Is ^ven Mr Datta 
4 esenlMS siliceous bssmatites from 
Chanda, In the Central Provinces 
some or whidi are already need as iron 
ores One would like to hear some 
tiring of the relations of the lodes to 
tile sbrrottfiding rocks for oompanspn 
wltit wioular materials in South Africa 
The remainder of part iv is occupied 
#itb the resulu of Captam R E 
Ubyd s viHt to the Aden Htnterland 
a country rarely visited The author 
was able to trsvcl mne^ allies Inland 
akxig a Une due north from Aden 
temunating at the town of Data 
Here bedSwl kvas and dahai cover 
much of thi OMintiy and Mr Vreden 
burg (p 3ss) augg^ that these are 
representetlves of the Deccan Trap 
Captam Uoyd shows them to oe 
younger «an oe^a lurasslc strata 
find they have iesn car wad out by 
denudatHm Into pUteaus These be 
317) as much u 6000 feet above 
^.ata-fevei The volcanic dotics are 
meM^ basal t s aed dofefifes without 
oRvleai hi this rectlttitf the Decesn 
Ssifet A curious rock fi deaortbed on 
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India He pointo out that more than a hundred species of 
verfebrates from NW India have been assigntd fe no 
special bariaMs, tiiou^ derived from a senes of beds some 
aoooo feet In thickness Ho therefore supplies a tgbl^ 
showiag tMr vertical distribution, which should do much 
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to cUor tba wiy for an appreciatkm of the eucceielve 
faunal. The Lower Siwalik fiedfi with 
tndicum and Tiirabwiodon anpuMttu are classed os 
Tortonlan and SarmatUn, the Middle Slwalik Beds, with 
Mastodon^ btegodon, HlpparlcMi and Helladothenumi as 
Pontlan, and me Upper biwallk Bedii with Emus, Bos, 
Etephas, and SWatheHum, as truly FUocene Mr C. S 
Mlodlemlss (p ao 6 } revises the **Sllurlan-Trlas sequence” 
In Kashmir, in a paper covering a wide field 
In the Quarterly Journal of the Geolp^cal Society of 
London, vol lavl, part hi ^ p. 4ao, Mr J B Scrivenor 
describes the relatlms of the Igneous rocks of Islands 
between Johore and Singapore, and connects these rocks 
sucoastfuQy with types In Borneo and Amboyna A 
granite has caught up masaes from a gabbroid magma, 
while this magma haa In turn invaded the conaolidated 
granite The paper It Important for thoae who have to 
conrider the question of segregatk>ni>atchet as against 
inclusions brought up from below In a subaequent paper 
(P 435) Mr i^ivenor describes a number of remarxaDle 
rocks from the KInta Valley of Perak, consisting of tour¬ 
maline and corundum These mostly contain carbon as a 
separate constituent, and are ** evidently derived from 
certain beds forming part of a series overlying mosHlve 
beds of limestone " Residual structures remain In these 
highly altered rocks which strongly suggest oolitic g^rains 
Ihe mineruliutlon it believed to have taken place during 
extensive Intrusions of granite In the district Casslterite 
“ frequently occurs In schists with which the tourmaline- 
corundum rocks are associated '* 

If Egypt, for geological purposes, may be included as a 
British land, it should be mentioned that Dr Hume, 
the director of its Geological Survey, has published a 
memoir on *' The Building Stones of Cairo Neighbourhood 
and Upper Egypt" (Survey Department Paper No 16, 
If 10, ^ice 150 mmea) Maps of the quarry-areas are 
givrn, with names In Arabic and English Analyses of 
many of the limestones are quoted, and their durability 
and power of absorbing water are considered Much of 
the Information was collated by the late Mr T Barron 
Dr Hume also states his views on The Origin of the 
Nile Valley in Egypt” (Geological Afagosfne, 1910, p 3A5) 
He believes that the dome-structure of the strata in me 
Gulf of Sues has been cut across by notable froettuw, of 
which there It etill more marked evidence In Sinai But 
the main structure of Egypt and of the NUe Valley lying 
in it has been determined by folding and erosion rather 
than by trough-faulting Egypt Is formed by a synclinal 
following on the " wave-crest ’* that Is revealed by the 
Eastern Desert and Sinai The Nile ravine follows the 
axial line of the centre of the synclinal trou^, and has 
been assisted by the presence of easily eroded CreUceous 
and Middle Eorane strata. A transverse system of folds, 
fairly east and west, Is also traceable. The oases seem to 
be due, in the first instance, to the main north and north¬ 
west folding 

The Cairo Scientific Journal for September, 1910, con¬ 
tains a general review of the origin petrdeum, by Dr 
Hume, with sp^ial bearing on the E^ptlan oil-area at 
Gebel Zelt The author inclines to the view that the 
Egyptian oil Is derived from animal matter Included In 
the deposits of a drying Mediterranean Sea, and points out 
that the associated gypsum supports this theory Major 
H de LotUnl 4 re (p. asi) rixiws now the clays In the Nile 
Valley bear up the water now introduced by irrigation 
JntD the ovwlylng sands and the cracked clays of the 
•urfsoe This Hm In the water-table, diacusaed by Mr 
Feirar and others. Is one of the newest agricultural 
problems that Egypt has to face 
South Africa continues to produce a wealth 91 geologicat 
memoirs The Transvaal Mines Department (seues an 
esplanathm of Sheets 5 apd 6 of the largc-acale geolotfcal 
map, oovering the counts round Zeerust and Maf&ng 
(price SI 6d.) The Geofo^cal CommlBsion of the Cape 
of Good Hope haa allowed the use ol (,ts map Co complete 
the Hftfdking sheet drawen up by its neMbour Messrs 
Hall and Humphrey, authors of ths menxMr, point out the 
largo part played by oodtact-metamorphlsm in the rocks 
of ^ Pretoria aeriaa of the Transvagi system The 
BtfS^eld phitonlc complex Is held to be reapooslble for 
the widespread production of slates with blodle, cordl^te, 
and andalusite. The gold-bearing quorti-reefs along the 
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Malmanl River near Ottoahoop are rcboftai ott» 
suggested that work in thorn was abawbne d 
water-level In die a4]aeent ddloinlte wal 
shading has bean aialed to thsaa mapls, w 
InqwovemsnL It is doubtful, howev er , If the rfvOro 
heavily coloured geological sheet rimM be shown ja 
since It is always important to trace «tft their 
at a glance The geologists, nwreoverr are ] 
responsible for die choice of scale, vriil^ la 
near i cm to t mile, but still nearer 3 Indies hi f ndSB 
This is a heart-rending thing to work with, wbMair ddlas 
or kilometr es are fainiuar to oha% mind. ^ 

Mr A. L Han has written for the Transvaal Sufyiiy 
an Important memoir on the Pilgrims' Rret Gc 4 d Mining 
District" (1910, price ys ti ), In whkh a large mdpJR ^ 
the Lydenburg and Barberton dlstrlcta Is Inserted. Tfai| 
great escarpment of the Drakensberg, formed of the Idwo, 
sandstones of the Transvaal system, nins frm north 
south down the eastern paif of the area, and tha b 
shading portrays for the first dme the numerous liamat» 


valleys dropping steeply froqp It to the broken granl, 
lands of Barberton. The Bl^ River has an inteTNtint 
course, mainly on the Dolomite, past* Pilgrims' Rest 
within and parallel with the escarpenent, catching ths grsl 
waters on the dip-slope, and escapng flnalfy over die edgs 
by a kmg notch In which the granite^ exposedi Its 
basin is clearly threatened by the recemon of the groat 
escarpment Westward, the beds of the Pretoria awes, 
above the Dolomite, come in, remaining almost level over 
broad areas, as we reach the true plateau-land of the 
Transvaal The general fall of the country northward to 
the Ollfant’s River lb seen, however, in the parallel courses 
of the streams, of which the Blyde River Is the most 
easterly, and their valleys give a rolling character to* the 
landscape The Important auriferous deposits of the area 
consist mainly of quarts-reefs lying at definite horisooa In 
the Dolomite, with certain crosa^eefs cutting across the 
bedding An area for future pixupecting is Indicated 
towards the Olifant's River (p 1^) The handsome illus¬ 
trations In this memoir will interest anyone who has stood 
on the Drakensberg edge In eastern Transvbal, and has 
seen the huge inland plains terminate suddenly against the 
highland atr Yet here, as Prof Penck has uiged, it Is 
not necessary to Invoke a fault to account for the rapid 
fall towards Che Indian Ocean Folding end eroaion, the 
same processes Chat have given us our Chllterns and our 
Cotteswolds, seem alone responsible for the impressive 
margin of the veld 

Itie Geological Commiulon of the Colony of the Cape 
of Good Hope has published In 1910 Sheets 3a and 40 of 
the map on the scale of 1 inch to 375 miles Here, 
again, the icale, 1 338,000, has a truly Bntish and un¬ 
compromising air Sheet 33 haa Van Wyk’i Vlel near 
its centre, where depressions occur on rocics of Che Ecca 
series, between flat-topped kopjes The dolerites In tbe 
Karroo system form characteristic rlng-Hke outcrops 
Sheet 40, showing the country around Marydale, InchioM 
the north-westerly stretch of the Orange River on fli# 
edge of Griqua Land West* It U a very intererting map 
for the student, as may be seen at <m6e in the secnofl at 
Its foot The contrast of the old schists on the wesT^ 
Invaded and almost eaten up by granite, with the Un¬ 
dulating beds of the Tranavaal sjfrtem on tha eaat, Is only 
one of its many attractive features 

We cannot do justice to the numerous papers In tbs 
Transactions of the Geological Society of South Afrka 
Prof Schwars (vol x1, im, p. 107) po’its out the latereat 
of the occurrence ci high Senonlan or Danlan beds (the 
Alexandria foraiatlon) on the aoUth ooaat of Africa,, Their 
age appeari to be debermlned by Mr. W D Lang ftofo 
the pofyxoa only, and thw seem to have been dAofltad 
near a shore. Thefar poamon bnolief an Moch Of 
mergence after the elmtory mowKnent that qgfrled ihe^ 
Lower Cretaceous Ultaohnge beds to a halghC of dote h(it 
above the tea The dUeuesfon on Uda paper«wlll be mutyl 
in vol xlL, 1910, p -utxv Dr. Rotfm here pc^ 
that there may not be sudi a gim In cne AlHten OfirttW 
; ceous as Prof. Schwarx auggeata, If wt tttard tfia POvHr' 


ceous as Prof. Schwarx suggests, If wt tttard tfia FOoW' 
land beds as Semmian rather (hen Csdbmantaii. Ab 
Redmagel (vol. xL, p 83) haa tha advantage M (haatfb lhg 
a new flcM In his paper on acme mlnehit d^pMto 
Roolberg district, wnere tfo*ore iad 
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Nn (p- M owtalo uAknowo 
tin In atq> dl^in^ b«fom the pre- 
iHMil thf oount^ The Mune euthor (vol 
mO nmm 9 ell the occumncM of tln^oro 
end eondum tbet ccMlteiite In worieablQ 
le a product ed dlffcrentletioa In 
ef>d that letiM eectetion accounu for ita con- 
ttoo in coftnln vebn» 

Hr. A- ^ Hall (vol icU*j p* D deacrlbea Khietoae itnic- 
MNi In the buthveld granite oa having arlaea marginally 
lP>rnw|(h pnaaure duf^ condelldatlon Mr H Mmnaky 
(jk 11), In A abort but important paper, urgei that the 
Mmnorit of LMerluland, tn German South-Weat Africa, 
eraldi ocouf la an aoHan eandatone, muat bo derived from 
no underlying eandatone, which be provea to be of Creta- 
ceeya eia fir. P A Wagner (vol xiil, loto, p s6)ahowa 
dyfoea of moncfalqultea, allied to kimberlite, occur in 
^ M Ponaona dlatrict of thU region, and in this dlatrict the 
'iTgeat dlanMmda have been mnd Prof R B Young, 
4 ‘iTohaaoeaburg (vol. xil, a. 8a), aupporta the view that 
r goM of tm banket coiTgloinerate of the Rond woa 
fiported, with the pyritOi after the depoaitton of the beda 
'ile beUeiwi that a b^vy mAeral, auen aa titanic iron-ore, 
Ju preaent oa #n original detrital constituent, and pro- 
fmoUa the predication of aurlferoua pynte He traces a 
/ aecond generation of gold, dlatributed more Irregularly 
I than the flrat He auggeata Hiat the gold was broughi in 
» by eolutkma arUIng from igneous rocki, both basic and 
am, that penetrate the WItwaterBrand bvrles The acid 
hltrualve rocks have bwn described for the hrnt time by 
Mr. M Weber (ibid., p 67), who has detected gold in 
them. The future must show whether the gold In these 
Igneous rocks has or has not been deriveo from other 
focka through which they have passed in thdr ascent 
A question that attracts even more interest In South 
Amca la raised by Mr H S Horger’s paper (p 139) on 
the occurrence of diamonds in Dwyka conglomerate and 
antygdalokUl lavas, and the ofijgin of the Vaal River 
diamonds. Mr Harger Is a specialist in dlamond-beanng 
pipae. and he believes that some of the material in old 
alluvial gravels above the Vaal River has been derived 
from local kimberlite Ho regards, however, most of the 
blocks asaodated with the diamonds as tom from more 
distant masses by the ice of Permo-Carboniferous times 
The gravels are, In fact, concentrates from lost patches of 
Dwyka congtomerate He shows that the Kxalled 
**bantam" pebbles, commonly ossoclatod with diamond 
on a ccount of their specific gravity of 33, are probably 
worn from a mctamorphlc roA rich in manganese-garnet, 
and he traces these pebbles to the Dwylm beds He 
finds, moreover, diamonds In the andesitic lavas that are 
older than these strata, and urges that the gems originated 
in these laves, and were carried thence Into the con¬ 
glomerate, and thence into the residual gravels In the 
Sseusslon reported on pp IvIHis of the Proceedings of 
the eodetr for 1909-10, Mr Harger defends his position 


by recording the occurrence of diamand In the Dwkya 
fionglooiarate at Wlndsorton He does not, however, 
aaoouraM the ezploltatkMi of this intractable and uncon- 
cehtrdted scries. We do not seem nearer to the actual 
parsnt rocks of the diamond, which may well He in some 
anetamorphlc aone, from which the gems became picked 
off into the tavaa Mr C Baring Horwood (vol xiSi, 
p so) publishes and discusses a number of analyses of 
typical Transvaal rocks, Inchidiiig the dolomite and Us 
mnlf dlldfled varieties. In association with Mr A 
WadSt be4>as recently revlew<^ the whole su 4 es of "old 
graidtas" In South Africa (Getiogical 1909, 

Tp* 185 *tid %nd conelndes that there Is a real funda- 
PMatal manfte-gnelsa formation In that portion of the 
globe. The stato of affairs, however, as ha fairly enough 
, points out, is somewhat suspldously like that In Ckinstb, 
.whect ffie AmdanHntol series tends to become more and 
more vNootry every year, Or Rogers, in his address to 
^ South African Aamlatlon for the Advancement of 
^SOhOMe, In November, ipio, clearly differs from Mr Hor- 
Igiod In regard to tiie AA-lean series, and points out that 
tta o Meit gn^elsses ore Igneous Ihtntslons Including flakes of 

fown^ Soe. London, 
Rhodksm aSp* Laurentian but he Is convinced 

So . 701, 8^1 


that the gronltoid mass which forihi so large a part of the 
country is younger than the serlee of schists, banded Iron¬ 
stones, and limestones, and he hoMs that mixed rodcs are 
Important features of the contaot-conee. The pree se tf 
writof has had the advantage of aeeing some of these 
composite gneisses under Mr Henneirs gukUnoe near 
Bulawaya Interesting coses of the sbsoipnon ci graaite 
by dolante, recolUng the reverse acHoo near Carllnpord in 
Ireland, ora described on p 37s Mr Mennell, in rderrlng 
to two Rhodesian examples of ** blue ground * jdpes con¬ 
taining diamonds, declines to connect the diamonds with 
the prevalence or non-prevalence of ecloglte-fragments or 
of garnet This is m contradiction to the view of the 
Vam River diggers, as quoted by Mr Harger in the 
paper already relerred to, since the " bantams " on which 
th^ so much rely prove to be largely made of spesaartine 
Geologists may well envy the fteM open to Mr Mennell, 
Mr Molyneux, Mr Zeolley, and now to Mr Maufe, who 
between them are attacking an area at least os Urgt as 
the Trsjisvaal G A J C 


THE AIRSHIP FOR THE BRITISH NAVY 

'T'HE leading article in Angmesring for February 17 gives 
^ some .account of the ulrship for the British Navy 
built by the Vickers Company at Borrow Tnals were 
conduct^ on luesday, February 14, in presence of the 
Government’s Advisory Committt:i on Aeronautics, these 
being analogous to the bobin trials of a warship, and 
have proved to be quite bQtibfactor> I he btructure for 
accommodating the hydrogen re*>ervolri or bolloons is 
|ia feet in length and 48 feet in diameter It is in the 
form of a decagon in section, and tht ten sides are built 
up of longitudinal lattice-girders, with vertical interoostsl 
Orders, the top and bottom boom In each case being 
formed of angle<i or tees of duralumin Each bay has 
dla^al wire bracing The form li whsle-hke, with a 
bluff entry, and a swiet run aft to a point, where, at the 
bottom, there is a big fin, increasing in depth aft accord¬ 
ing to the upward rise to the poiint of the stem 
Aluminium was first tried, but the girder structure of thla 
metal collapsed under stress rho meial adopted— 
duralumin—11 one of the magneblum alloys of aluminium, 
and contains 91 per cent of aluminium It has a specific 

g ravity between 177 and 284, a melting point of about 
50° C , a yield point varving from la to 16 tons per 
square inch according to the hardness, and a breaking 
resistance from a a to 29 ton« per square Inch Fhe 
elongation varies from 23 to 18 per cent , and the con- 
tracnon of area from 34 to ab pi»r cent It will thus be 
seen that, despite its lightness, it bears comparison with 
mild steel 

For more than half the length of the structure there Is 
a bottom girder, or keel, of V shape, carried on the 
girder structure of the decagoa The bottom is flattened 
with spruce grating, laid in^e to form a gangway, and 
serves as a means of communication between the two 
gondolas The gondolas are connected to the central 

g irder, and are constructed of timber of ship-shape form 
hould the ship alight on water, the structure will float 
by reason of the buoyancy afforded by the hydrogen gas 
contents of the reservoirs Both gondolas contain a typical 
ten-<^Under Wolscley marine petrol-motor with reversing 
dutch The engine in the forward gondola has two pro- 
peHerv, etch with two wooden blades There it one on 
each side at a considerable elevation above the gondola, 1 
supported on duralumin raking girders The engine in tlw 
after gondola drives a single two-bisded propeller abaft « 
the gondola, with only a reversing coupling between pro¬ 
peller and Mgine 

To give lifflng power, eighteen or twenty gas-bags are 
used, the structure for the hydro^n mservolrs being 
dlvlM veiSlcally Into compartments w rope netting The 
covering of the structure was the subject of experintents 
at the Notldnal Physical Laboratory, and, as a result, silk 
coated with « proofing by the loco process was preferred 
This wd^s about 100 ^sms per square metre, has fire- 
resisting qualities, and is of British manufacture The 
upper mdf Is coated srith aluminium dust In order to 
reflect the sun’s rays, while the lower half retains the 
yrilow sfaa^ of the silk 
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io enable (he ehlp to nee or desceiKl during flight there 
<trr three parallel horizontal planet on both port and ttar- 
board tid^, forward and aft Thete are comparatively 
tmallf pivoted in the centre at eoch tidoi with a vertical 
jod at each corner, and through theae all ure tilted to the 
dehirtd angle by wire gear operated from either gondola 
hor lateral movement there ore three groupi of vertical 
ruddero, one having four parallel planet above and a 
^imilm- one below the main structure near to the Mem, 
while nbaft of the propeller, In the after i^ndola, there 
ilk 1 group of three rudden Rudderi, engmeB, and pro- 
pi lie rs W( rp worked before the member*) of the advliory 
lominittM at the triah The committee are to be con- 
gratuUted, on well ai Captain Sueter, who hae hod charge 
of the work on behalf of the Admiralty, and aUo the 
VUlur^ Company on the Important atage which their 
uniouf work for the Navy hat now reochea 


JNFANT AND CHILD MORTAllTY^ 
'T'HE report before ui ii one of the moot important 
^ ktudies of infantile mortality yet producid Adnunib- 
zrativelv, it thill be of immense value, for it conititutet a 
firttf giude to the ** dark areas " of England Scientific- 
nllv, It h alto of value, for it brings at tual admlnlttrative 
datH to bear on a fundamental social quettlon, nantely, 
doe< the prevention of infant deaths tend to the deteriora¬ 
tion of the race/ Whatever be the final reply to thia 
-quest Ton, the work of prevention will certainly proceed as 
if th» quefctKMi had never been asked, because the impulse 
towards prevention Is itself a fundamental impulse in 
n^odern society, and wilt rtalise Itself against all 
hindrances 


It IB, however, of immense Importance to know whether, 
on the whole, the methods of prevention in this particular 
field are favourable to the rearing of a sound race or not 
Survival of the Attest, however, U no longer to be imaged 
merely as survival of individuals of a single quality 
Rather it Is Imaged as survival of fit groups, and the 
con<rpt of the ** group-pers6n '* Is steadily gaining a place, 
nor in biology alone, but also in economics The pre¬ 
servation of the ** group-person *' Implies that natural 
*)election must be regarded as operating on the group, not 
on the mere individual considered abstractly Conse- 
oMnih, It mav well happen that, as the preservation of 
trie group IS the primary and immediate object of social 
organisation, the preservation of a certain proportion of 
relatively Weak individuals may be ultimately harmless 
€V»n on the movt stringent interpretation of the Darwinian 
pvtni ipla of natural Nclectlon At all events, it Is important 
to haw th« problem studied in detail, as la the case In 
lhi-> well-loaded document If it turns out that the pre- 
servatlon of the individual does not, even In a minor 
degree, Impair the fitness of the group, all the better 

It IS this Important consequence tw Dr Newiholme’s 
investigation, so for as it goes, tends to estabhsh bv actual 
facts The adminihtrative results we may leave alone 
One of the primary intentions of the report was ** to 
dofermine, on the basis of our national statistics, whether 
reduction^ of Infant mortahtv Implies any untosvard In¬ 
fluence on the bentth of the survivors to later years 
(p I) The figures of a single year^ iqog, aw taken and 
•carefally analysed The counties of high infantile 
mortdllty are compared In snffident detail with the 
counties of low Infantile morCaHtv Infantile mortality is 
compared and correlated with the mortality at later ages— 

one to two, two to three, three to four, and four to 
(fivr, and evns at age-groupe five to ten, ten to fifteen, 
fifteen to twenty In this way, data variously presented 
are obtained for testing the Influence that the Infantile 
inoftabiy hus on the mortality of the survivors, even up 
to adult ages. 

This comparison is impostent, because attempts to 
reduce infant osortaHty are regarded by many as on Intsr- 
ference with naturat seleethw, which must be inimical to 
the average health of those sOrvWing According to this 
pchool or thoui^t" (we think Dr NewCholme too 
generous, If he Is not IrtMicah in dkmlfylng those some- 
what casual theorists by the trame school **9*^ 

3 Sswidpw to tbs lVrt^Ids« Adnwd of'^ M Oovenik 

mmA Bo^ 1009-10 By Dr Anhar Noviholois, JMM OSoor to ihs 
’Board, (teoto W) ibu and Sobs» Ltd., 191a) Piloi u iiL 
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to save Infant life merely prevent time weeding olit 
unfit, and ensure the survival of an cxcetolye pet 
of weaklings ** <p p). The results of the '* corre 
are startling, th^gb some of them may equally be^ 
at by general reasoning. However we turn the 
It remami true that *'a high Infqnt death-rate fin a 
community Implies, In general, a bl|^ death-mta Iri 
next four years of hfe, while low death-rates at both ogei- 
perlods are similarly associated *' (p. 13) Thus of 
eight administrative counties with nlgbesf Infant dti(th* 
rates, the infant death-rate was 139*1 ptr 1000 births, and 
the death-rate at age one to five wot 69*3, while In the 
eight odmmlstratlvB counties with lowest infant detfclw 
rate, the corresponding figures were 77*9 and 33*6 
This relationship is found also la the comparisons of 
the individual counties But the coiyelations reveal the 


further fact that at the later ages the same generaf raU- 
tion Is true Speaking generally, it will be seen Tfia 
the eight counties having a high infant mortality ab 
had a relatively high death-rate of males durlry eorh 
the four first lustra of Ufe, and the eight counties havlr 
a low Infant mortality hod also a relonvcly low mortplit 
at ages 0-5 and j-io, and to a diminishing extent a. 
10-15 and 15-00 ** (p 16) Probably ar the later ages 
other special influences, such as migration, complicate the 
issue 

The problem of the " selective Inffuentf " is analysed 
and estimated in greater detail in a spedil section by Mr 
Udny Yule, whose general conclusion, from sOlhewhat li>- 
adequate data, is *' that there is little definite evidence of 
such sclerlion beyond the becond year of life, and th^ 
after the third year the environmental influences even ^ 
Infancy atone appear to preponderate over any possible 
selective Influence " (p 78) There is no space even to 
Indicate the wealth <h fact that goes to the discussion *>of 
the causes of infant mortal!t) The broad cOftcUislon is 
that no effort should be spared to reduce the mortality of 
infants and to remove all removable causes of death 


Philanthropic Impulne is thus reinforced by scientific 
analysis or the facts This report will be followed nett 
Year bv a similar study of infant mortaPity In the large 
towns Dr Newsholme is to be congratulated on ms 
admirable combination of scientific analysis With prnctlial 
adm niftrotion 4 


FIXATION OF ATMOSPHERIC MTPOCEN 
CINCE the work of Lord Rayleigh in 1894, when hg 
^ repeated the experiments of Cavendish with Unproved 
apparatus and more modern methods, continual progrM 
has been made In connection with the oxidation of atmo¬ 
spheric nitrogen Rayleigh's experiments, carried out 00 
n Urge laboratory scale, showed ^he feasibility of Obtain¬ 
ing nitric add or nitrates from the atmosphere, and, giverf 
cheap power and appropriate appfiancei, the posslblnty of 
It being done on a paying commercial scale 
The pioneering woHc which folionred for a long time 
spelt—commerclally^fallure But as first one l<m and 

t^n another wa*. shown to be unsatisfactory, and had td 
be discarded, knowledge Increased, ae Is always the cose 
with research, and in Blrkaland and Eydk designed 
and erected a plant whlcn, at any rate, In part solvea the 
problem In a lecture delivered befom the German 
Association of Naturalists and Physicians in Septamber 
last, Prof J Zenneck takes up the subject at that stage, 
and reviews this process and others which have riqtei^beesi 
devised CX-elpxIg S Hlrzefl, iqri) The Itfhfiv WM 
evidently delivered to a popular audience, because Prof 
Zenneck describes and Illuefrates the processes In a way 
which will Interest and instruct those who may have very 
little knowledge of chemistry. For example, 1 >y me^V of 
a model, he showed how In the Nbtoddieri process of ttrfce- 
lojtd and Eyde the air is driven by omm* of a co my es td r 
through the fumaca containing the dis6«hape^Ufr» thsO 
how gases are partially cooled and the heat pm up b 
used Tor the generation of steam ahd for evaporatthg fhb 
liquors We believe, indeed, that coat Is not reOutyed In 
the works at alt for heating purposes The rMowh 
plant, however, U so weB known that it wICihe superI w ie w a* 
to describe It further, except to mentkm Iftki virr gm 
dtagrami and pictures of the works ace IneHlded In M 
pHnted lecture 
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Fml, Z^mtik ihm docribes th« P»uUn({ pmeM h 
Ijl*'# MiUcAowA fact \hB% vldoroiu blowing will put out 
l8« tfestfrlo «rc, <;oiMequeott3r It U not an easy matter to 
bMp iff ^through an iM aw that the oltrogen may become 
naldlrta without blowkig «itt the arc In the procesii of 
» air U blown fSw^ an arc The arc, however, 
If'-^Vhriidc batween harw mp a d conductors, ludi a^ are 
uied M Hghtalng ntBaatoffi^ The two horns are closest 
together near the bottooii and it ts here that the arc Is 
aimk Owing to the aacentUng hot olr, the arc rlbes 
tMwands, and U brq^n once for each period of the 
ammadag ewrent A new arc, however. Is Immedtately 
produ^ again at the bottom, and this goes on con- 
dnuottfly, An air currant la also driven at high epeed 
dtrough tfae electrodes, and this further elongates the 
00 that an arc of vei^ ooosiderable length U pro- 
This process le now In suooessful operation in 
)rltter 1 and and the south France 

attention le given eiio the laterestiag process of 
ftadlache Anilla- und Sadafabrik This particular 
WM Illustrated capeilmentaUy at the International 
ngress of Chemistry held In, London in Mav, iqoq An 
Is caused td form througbout a long tube, and the 
air h blown in tangentially in practice, arcs of 6 metres 
long are employed 

Which of ihm three pcxicesses will best stand the test 
of time remains lo be seen The lime qua mom in all cases 
is, however, cheap power In structlonaJ details each 
plant IS being coniinuaih improved, and at present each 
of these processes is being cooimerrlallv worked The 
Paulin process Is, we believe, verv well adapted for the 
manufacture of concentrated nitric acid, which is so 
Important in the manufacture of explosives, and if suffici¬ 
ently cheap mav readily be converted into a fertiliser 
The other two processes are certainly well adopted for the 
manufacture of fertilisers, and there is no inherent reason 
why nitric geld should not alto be produced in all cases 

h M P 



BiHD^NOTES 

T N ^a lecture on the btrdi of Victoria delivered to the 
local Meld Naturalists' Chib in beptennber, igio, and 
published in vol mvii , No 8, of the nctonan Natufalfil, 
Mr J A Leach directed attention to the extraordinary, 
and apparently unique, richneas of Australia in birds 
Not onfv, he remarks, has the country its own peculiar 
types 01 Ifiteretiting birds such as emeus, malteebirds, 
bUrk swan, laughing jackass, oockatooi, many parrotn, 
lyre-birds, bower-birds, &c (aotne of thev being common 
to New Guinea), but It likewise contains repreMnlatives 
of every widely spread family of birds with the e\ceptl6n 
Of vultures and woodpeckers 
To vol vl, No a, of the Journal of the South African 
Ornithologists' ITnion Messrs Bucknlll and Gronvold 
contribute a paper on the eggs of certain South African 
birds, Whkh, for the most part, have not been previously 
described or dgured, the paper being Illustrate by an 
eaqulshe coloured plate The largest egg figured U that 
of the African hawk-eagle <$uiaUna^ius sptfogasferl, one 
of a pair taken In Matabekitnd In 1904, and now in the 
Transvaal Museum Perhaps the most Interaating of all 
Is the fgg of Peliohierax Mmiiorqnatus, which, in its 
uniform whiteness, corresponds with those of the nearly 
related lodo-MaJay falconets (Mirrohleraz) In 190s, when 
the aeoDOd volun|p of the ** Catalogue of Birds' Eggs ” 
was published* the British Museum possessed one ^tch 
^egjgs ol Mlcrohierax, but none of the aUled African 

TOie third part of vol. x of the Emu (December, 1910) 
aodtakia a rmrt M the Uoth annual session of the Royal 
AwstraHan Omkhofoglstt* Union, held at Brisbane in 
Octobar -Skieclal attention was directed to the need for 
proteetiag AiistraHan bMs, and It was decided to request 
the Ooterament of Tasmania to take action for ftoteetlng 
the peiuptfna on the Macqvvle Islands Mention was 
^tnado Of tbe figging of a Gould League for the purpose 
bf eocooragloib* of birds imang the rising genera- 
4 m* At one of the meetings‘W State /«overnor, Sir 
WllHjun Whegregor. espreMoo himself In favour of blrd- 
protsetfen, but had d^ts as to the feuibllity of Us 
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enforcement riiv ExoeUency stated as an fxampla of this 
difficulty that when In E^lUsh New Guinea be passed 
laws for the proteotloji of bUds-ofivuradlse, and that these 
were nearly fatal to the red sp^es For during hla 
absence a visitor asked permission to obtain one or two 
sperimens for scientific purposes, and, having Stained it» 
straightway proi ceded to shoot all that were obtatnable* 
■o that when the Governor, on his return, visited Fer¬ 
guson Yfland he found not a single (uU-plumaged bird of 
Oils spcrles remaining 

Country Lift of January i contains two life-si/e lUus- 
tratloiis ^ the nr*wly named Irish coaltit, placed along*fide 
those of Its British representative, with aeiK.riptlve notes 
by Mr W R Ogllvle-Grant The Irish bird Is charac- 
teribed by the light patches on the sidc^ of the head and 
neck, as well an the occipital spot, being pale mustard- 
yellow, instead of white, the back olive-grey washed with 
yellowish cinnamon, in place of oli\e-gny, the upper taiU 
coverts cinnamon, in marked oontra%t wi^ the rest of 
the upper parts, instead of brownish-fawn, not decidedly 
different from the back, the breast and belly whitish^ 
washed with mustard-yellow, in place of whitish or 
greyish-white, and the sides and flanks cinnamon, instead 
of fawn 4 n freshly killed exampU*f (he mustard-yellow 
is bnght and conspicuous, but fades a few da>s after 
death The British coaltit, which Mr (irant regards as 
a subspecies (Pa^s aier hfttonntcus)^ occurs In County 
Down, o fact, in his opiiuon, affoidjng additional evidence 
in favour of regarding the Irish bird (P hiEirrnicui) as n 
separate species 

Considerable dlncus^ion, reported in various issues of 
the Field, has taken place at the British OrnUhologlsTs' 
C tub with regard to white-breQ*>ted British cormorants 
While some ornlthologistB regard all ^uch birds a% 
Immature, others maintain that certain examples are muclv 
older, and consider that one particular skin belonged to 
u bird of from twelve to fifteen months old It was uIko- 
white-breasted birds appeared sporadlialU 
in ^TTtain colonies, where they might bei,ome the 
' dommating iyw 

\ Notes on the peregrine falcon in the Midlands ami on 
the habits of the crested grebe are contributed to the 
January number of the Zoologist by Mr O V Aplin 
iTie former spcties, It appears, Is still a regular visitor 
to the south^n Midland counties, but the birds »eeiY 
there in autumn are, In most instances at any rate, 
immature 

Of a very different character from all the foregoing h a 
paper by Mr H C Tracy, issued in the Zoological Pubil- 
eotiona of the University of California, on the Hignificdnoe 
of white markings In ^ssenne birds I he object of the 
inquiry on this subject undertaken hj the author was to 
endeavour to reconcile the oW theorv that whitp^ markings 
tn birds are recognition-signs, with the newer, and app.)r- 
ently contradictory, h>pot&aiH that they are for protwlive- 
purposes The result, in Mr TratyN opinion, is that both 
theories are perfectly true and mutuallv supplement one 
another Markings which are dihpla}ed only or rhleflv 
when the birds are In flight, such as the white arei at 
the base of the tail 4 eath^s common to many terre'^trial 
birds—as in our own whentear—an recognition-m-irks, 
and it is notKeable that these are specially developed in 
gregarious groups On the other hand, In the case of 
arboreal species, white markings at the base of the flight 
feathers, arhirh become specially conspicuous when their 
owners are In flight, appear to servp for protection nrttf 
for recognition The autnor took, for Instance, speclm'‘P> 
of the green-backed goldfiitch (4 t/raga/inuj psalina) ond > 
black-headed grosbeak {Zamtlo^m mtlanoctfkala)^ m 
which these particular markings are well developHl, 'ind, 
after spreading the wings, " photographed them against 
sunlit foliage and backgrounds of leaves with spaces of skv 
showing through The birds werr difficult lo find In the 
resulting prints Undoubtedly the photographs by their 
lack of rcDef, exaggerated the concealing effect yet that 
there is such an effect, In general, it is safe to admit 
Later on, it Is added that when the bird takes wing, a 
different principle comes into pla\, and, as there Is no 
broken background, the markings stand out conspicuously 
“When me consider," continues the author, “the vslue 
to nfl Mrd^ ranging in the open foliage of instant recogni¬ 
tion at a distance and sight-dues for the purpose oi 
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intf together, we ehell not Msilj believe that wing and 
I III white are folely features of concealing ^loration 
1 hcH* revealing function during flight U entirely In 
harmony with (heir concealing functlms when at rest " 

In conclusion, brief reference may be made to the paper 
by Mr E A Wilson, field^boerver to the Grouae^lKase 
Inquiry Committee, in the Zoological boclety's Proceedings 
fur Dumber, 1910, on the changes of the plumage in the 
grouse, a communication sprdal]^ notewor&y on account 
of the excellence and beauty of the numerous coloured 
plates by which it is Illustrated K L 

iHK AUSIRAIASIAN ASSOCIAIION FOR THE 
ADVASChMENT OF i^ClENCE 

'"PHIS year’s mc^ctlng of the Australasian Aoaodation for 
^ the Advancement of Science was held at the Uni¬ 
versity of Sydney on January 9-14, under the prj^idency 
of Prw Ormo Masson, h R S , professor of chemistry In 
the University of MellxMriie 

The work ^ the meeting was divided among eleven main 
sections, each with its own president, vice-president, and 
secretary The following is a list of sections with the 
name of the prcsidcnU and the subjects of their addresses, 
v/hon these are stated in the official circulars which have 
been received 

Section A, Astronomy, Mathematics, and Physics Prof 
T H Lahy, profeiisor of physics In V^ttona College. 
Wellington, N Z Section B, Chemistry, Metallurgy, and 
Mineralogy Prof B D Steele, professor of chemistry In 
the University of QueentiUind, Brisbane, who in his address 
dealt with inorganic solvents 5 »ection C, Geology Prof 
P Marshall, profesMir of geology in the University of 
Otago, Dunc^Jn, N Z , whose address was on the western 
margin of the Pacific basin Section D, Biokigy Mr 
K M Bade), Government botanist at BHsbane Section 
E, (geography and Illstorv Prof G C Henderson, pro¬ 
fessor of histor\ In the University of Adelaide, whose 
address discussed lolonlal hlslorkal research bertlon F, 
Anthropkigy and Philology Mr Edward 1 regear 
Section if, (1) Social and Statistical Science Mr 
E W H Fowles, the subject of whose addrees was un¬ 
employment Section G, (a) Agriculture Prof W Angus, 
late director of agriculture In Adtialde Section H, 
Engineering and Architecture Mr Ell wood Mead, who 
was unable to attend the meeting, and instead of a presi¬ 
dential address, Prof W H Warren, of the University 
of Sydney, deliveriKi a lecture on Irrigation in Indio 
Section I, Sanitary Science and Hygiene Dr W Perrin 
Norris, Commonwealth Director of Quarantine, Melbourne, 
who took for his su^ect public health Ideals Section J, 
Mental Science and Education the Rev F II Sugden, 
whose addrefiS dealt with the place of music in educatl^ 

During the meeting Pro/ P Macbhall delivered a 
popular lecture In the great hall of the University on 
glaciers of the southern Alp*. Dr Mawson, of Adelaide, 
lectured on “Antarctica,” with special reference to his 
forthcoming e\prdition, and Prof T H I^by exhibited 
a working mode) of Brennan's mono-rail Numerous 
social functions were arranged, Including a garden-party 
to members of the association, given by Lord Chrlmsford 

There are several committees of the assonatlon which 
are to continue lo exist during the present year Among 
these mav be mentioned the Solar Eclipse 1910 Committee, 
appointed at Brisbane In 1909 In connection with the 
work of this committee, the local Council of New South 
^alei parsed the following resolution —*' That the com- 
iimlttee appointed at the Brisbane meeting in 1909 in con¬ 
nection with the solar erlipM of 1910 ht askra to make 
such arrangements as mav be necessary before the meet¬ 
ing of the aosoclatlon In January for the observation of the 
total solar eclipse of 1911 by Australian and other astro¬ 
nomers, and report to the meeting ” It was announced 
during the meeting thot the F^ral Government hod 
granted ^oof In aid of the aolar eclipse expedition of this 
year Other*existing committees are those on solar re¬ 
search, terrestrial nugnerism in Australia, seismology, 
alkaline rocks of Australia, glacial phenomena, geologicaJ 
and geo-phvslcal phenomena, deep-sea dredging off the 
east cj^t of Australia, New Zealand food-flAes, nnd the 
blologtcgi and hvdrographlcal study of the New Zealoikr 
coast ^ 


SECENT ADVANCES AND PROBLEMS 
CHEMISTRY. ^ 

^HE subjoined lecture wok delhrered ^ ProC. IMl 
Fischer, of the Unlver^ty of Bartini 00 thq goeHm 
of the Inauguration of the Kbber^WUhelin-Geaw^^ftft 
OUT FtHdening der Wlaaenschafteiii In the p r eann oa gf fhe 
German Emperor, on January 11, In tha Uinlstiy «f 
Education at Berlin 

Prof Fischer traces the relathm between ocieace and 
scientific industries In Germany, polntlc^ out that In 
affording facilities for the prosmnon 01 pure actentUl^ 
research, technical Industry can only gain. 

If only this fact were practically realised In this country 
as it Is In Germany, we should be spared the bumlttatioit 



NO 2156, VOL 85] 


At the proMnt time, more than at any other period, we 
are inclined critically to examine the Andamental prin¬ 
ciples of all branches of knowledge, and, when necetaary, 
lo Introduce far-reaching alterations In our ori^al con¬ 
clusions This state ^ mind applies also to the natural 
sciences During the^ast decades our actual knowledge 
has extended to an extraordinary degree owing to 

new methods of research, and In view of the more recent 
observations the older theories have proved in many 
to be far too narrow Even the fundamental principlea 
of our knowledge appear, to a certain extent, to demand 
revision 

fhui the progress In physical science forces us to adopt 
views which are incompatible with the older principles of 
inechanicf, In aplte of the fact that these w«o retfarded 
ab unassailable by thinkers such as Hermann von rlelm* 
hdti, Heinrich Herts, and Lord Kelvin 
We stand In the tame position with respect to the 
elements in rhemistry Owing to the discovery of rddlnm 
and similar bodies, we have been forced to the conchirion 
that chemical elements are not unalterable, and hence that 
their atoms are not Indivisible 
The same state of affairs obtains to even a greater 
degree in the biological sciences In comparative 
anatomy, animal and vegetable physiology, theory of 
evolution, microblolof^, and almost all branches of m^cal 
science, tne rapid Mvance of experimental knowledM is 
accompanied by an equally rapid change In established 
theories Even the semi-historlcal sciences, such as geo¬ 
logy, paleontology, anthropology, and the venerable 
science of astronomy, ore taking active part In the general 
progre^ 

Inus In these times of general scientific activity is 
founded the Kalser-WUhelm-Gesellschaft zur FOfdenmg 
der Wlisensrhaften, the primary object of which Is the 
erection and maintenance of inatltutlona of reaearcb 
It need scarcely be said that* we scientific investigators 
welcome this new and highly spedallsed creation with 
intense latisfactlon, and I regard It as a paitlcular honour 
lo be permitted to be the first to give expression of our 
profouito gratitude 0 

No one will be able to assert that exj^menm reseaith 
In Germany has been neglected, exacdjTtbe opposite con¬ 
clusions must be drawn on contemplating the history of 
science during the nineteenth century ^le dlsplavi a 
long senes of brilliant scientific dlsooverie* made In this 
country The industries closed oomiected widi adence* 
such as the chemical and eledrotechnical Industrias, fine 
mechanical engineering, production of metals, Induatriea 
connected with fermentatkm, and lost, but not least, 
agriculture, have also undergone In our hands a deVplp^ 
ment envied on almost all sloes by other fittiont. 

Should a criterion of the results of expedpieotal tes eardi 
be desired, this may perfaapa be found in^he dlatributlga 
of the Nobel prises, whm are awanM^by absofunly 
independent corporations In Sweden 
Only a month ago the Nobel prlae for chemistry casoe 
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|«^ time to Cermany, thii constltuteH 6o per 

ent/b^m the NoM prliw hitherto awarded for chein* 
thfl wvte Miiod of tlma two and u half 


awarded to Qdrafni for phyalce and three a *d 
iliniK lor OMdlcloo. Xmod Nobel, unfortunately, did 
iMKfMvide for tb« ji«rik«llilii|L oatural sciences 
Tl^iKOlorlty ol Hie Uive^lgatloni dlstinjjulshed by the 
aaartd of these pHott^ belong to the nineteenth 

S Since Clmi matters are to some extent 
It is won fcoohra that the greater number of 
oclentlftc inveetl^tors are teachers at universities 
or polytechnics During the lost ten years a scheme of 
prOracoi education of the masses has developed, which 
aflords to ell students the possibility of acquiring a 
thorough training in experimsntal science, and which pro- 
Yhfes our Industnea with on army of scientifically educated 
w^ers But this very educanon of the masses tends 
BOMtaj^ to exh^ufl the teacher to a great extent, certainly 
•toV higher ddgM than Is dasirable, or indeed compatible, 
wim the creative power of tift Investigator 
nere prevaib In modern educatkNial laboratories a con¬ 
dition- of overstrained activity comparable with that exlst- 
in all but ^ the smallMt factories and commercial 
'hfflees, and In tm harassing cares of the day the teacher 
loses far too readily that peace of mind and broad view 
j of scientific mattery necessary for tackling the larger 
I problems of resetfeh This danger has been most keenly 
/ appredotad by teachers of elfmistry, to which body 
I myself belong It is therefore no mere accident that in 
our circles of recent years the cr^for new laboratonei 
should be at Its loudest, an sppeal^or laboratories which 
should permit of research In absolute tranquillity, un- 
oAcumbem by the du^es of teaching 

But all our efforts were fruitless, in spite of the active 
•upfort of on industry ready to make any sarnficc, and 
ws were about to abandon, with reluctance and with sad- 
fiets, our cherished plan, when the action of vour 
Majesty in directing the attention of all munificent ladiON 
ana ^tlemen In Germany to the need of supporting 
oeUnUnc research came to us like a heaven-sent aid 
In place of the one Stite-oupported chemical Institute 
which we had planned, chemists may now anticipate the 
luimadlate possession of two such Insututes Jn which gifted 
men fnsy conduct their original researches with ample 
means in freedom from any other duties It Is anticipated 
that the iraunger generation of chemists will thereby 
derive special benefit By the younger generation 1 mean 
in particular those men who are at present acting as 
aulstants or lecturers in university laboratories, and who 
can carry on research In addition to the servile labour of 
teaching only by possession of an extraordinary capacity 
for work 

That which applies to chemistry maj, mufafix niufandiit 
be applied to the other sciences, and is especially applic¬ 
able to new branches of knowledge, for the prosecution 
of which the laborious organisation of educational labora¬ 
tories leaves no possibility 

The handicap under which we work, in comparison with 
other nations, in particular the United States of America, 
In which similar institutes have recently been founded, 
can thus be removed If the hopes which we all place in 
the new institutes are fulfilled, Germany will In the future 
not lack recipients of Nobel prises, and we mu> then hope 
to malataln' the honourable position which we hitherto 
have held in the domain of science 

That <hl^ii, however, not only a matter of sentiment 
and honour, but a palpable advantage In material respecti. 
Is at once evident from the close relation between modern 
befentifle progress and natkuial well-being f am not here 
to^^domonstrate this relation by means of statistics or 
political economical considerations On the contrary, I 
wonld invite your attention to a cursory review of my own 
K^sim 1 shall thus. In conpl^ing the most recent 
ochlevv^ionts In this field, be able to point out to vou the 
diversify of the problems and their fertility with regard to 
Jtho ittost varying branches of technical industry 
As t have already remarked, our conception of the 
L nature of cheml^ elolnenu has to some extent altered 
SgOdng to the dlCovery of radium, the first element to be 
nrlcwwred by P woman. We are now acquainted with 
nmo than; twenty-four such substances—the so-called 
rodlD-actlve deqiontSi—ot^l we recognise that thev dlslnte- 
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grate apontoneously, and that olementaiy transmutations 
are hence nossibU * 

Gennony took at the outset only a small part in the 
notable researches connected with the discovery of these 
eietnents, although the first stimulus leading to the dis¬ 
covery of radio-activity was given by the KOntgen rays 
The reason for this is that /Germany possesses none of the 
raw materials necessary for the production of radium> and 
that the majority of German investigators have not the 
means for the purchase oi this costly element This lack 
of means was especially keenly felt when radium first 
found profitable application In the fields of niedicine 

We are therefore all the more delighted to record such 
an event as the recent discovery due to Prof Otto Hahn 
of the chemical laboratory of the University of Berlin ' 
He has for several years been investigating the disintegra¬ 
tion products of thorium, which is employed in large 
quantities In the manufacture of incandescent mantles, and 
has in the course of his work discovered several i^lo- 
Bctlve elements, the most Important of which he has 
designated metothorium He has, moreover, succeeded in 
deviling a process for the Isolation of this substance from 
the valueless waste products occurring in the manufacture 
of thorium 1 am ^erefore able to show to you a speci¬ 
men of Hahn’s preparation This Is the bromide of meso- 
thorium, a white salt, which evolves the same hl^ly 
penetrating rays as the corresponding salt of radium In 
radio-active power this preparation is equivalent to 100 
milligrams of pure radium bromide, but costs only one- 
third as much Nevcrtlieless, it is not cheap, since for 
this small quantity of material ccoi was paid llianks to 
an endowment from Dr von Bottlnger, of Elberfeld, the 
Akademle der Wissenschaflen in this city will in a few 
months be in possession of 350 milligrams of this sub¬ 
stance, and lend it out to German Investigators It would 
be possible yearly to produce in Germany a quantity of 
this preparation of Dr Hahn’s equivalent to more than 
10 grams of pure radium bromide from the valueless resi¬ 
dues after the extraction of the thonum Ihls Is approxi¬ 
mately equivalent to the world’s stock of radium By this 
discovery, the radium famine hitherto prevalent In 
^(ksrmany may be said to be relieved 

ihe field of chemical experimentation has in the last 
decade been widened to an extraordinary degree by tha 
eose with which It is possible to obtain very high and very 
low temperatures High temperatures can now be 
obtained by means of electric furnaces with which 
temperatures up to 3000° an easily produced tjofw 
tf inperatures may be obtained by means of liquid air 
Ihis commodity can now be pun based In Berlin at the 
price of a wine of medium qualit}, that is to say, at 
u qd per litre Fur this we are indebted to your 
Majesty, wfio Invited Prof von Lind*, of Munich, lo 
erect here one of his large machines for the liauofaction 
of air * You will understand how indispensable tnis liquid 
has become when 1 tell you that in the laboratories of the 
University of Berlin several litres are daily consumed for 
scientific purposes 

Far more effective is liquid h}drogen which affords a 
temperature lying 60** below that of liquid air The boil¬ 
ing point Is so low as -3530*’, only 304^ above the 
absolute xero It cannot, however, yet be purchased in 
Berlin, In fact, It cannot be obtained here at all I am 
nevertheIvSB able to show it to vou This preparation 
comes from the physical laboratory of the University of 
Lelpxig, where it was prepared this morning and trans¬ 
ported here with some care I will now transfer a small* 
quantity from the oddly shaped container Into a transparent 
glass vefuel, and demonstrate the lowness of its temperv- 
tuw by immersing in it a glass tube scaled at the bottom 
On removing the tube It Is seen to be filled with a white 
solid resembling snow, this Is solid air, you will see that, 
when once removed from the cooling liquid, this «oUd 
melts after a /ew moments 

The remainder of the liquid hvdrogen in the containing 
vessel is to serve to-day for scicmtlK purposes At the 
end of my lecture it will find Its way to the pbyileal 

1 Dr Hahn mads tb* dlsoovwy of m MO th or h i w In tlw labomtorv of 
UnlvonhT CoHoa* London, vhth lovwIgatlnK knm ihoritnli* r aJdaw 
|1 w to hV by gk WUHam kamT-IV 

■a iMsr apnaimtoB «m lodsMndenthr densad aad domltsimimly 
patanloabyDr^*w 5 £uB Haapsoo u London—Tr. 



NATURE 


360 


cbemicaJ Jubofator^ of the Lniveriin, there to be empkiyed 
ilhiB evening and during the night by Prof. Nemct m Ue 
important reaearchea on the ipeclfic beat of tie eleinantfe 
at lemperatuTttk in the vldnltv of the abaolute aero 
When the KaiMr-Wilbelm ln»litutea for Chemiitrv are 
once in full swing, we shall, 1 hope, no longer be obliged 
to travel 10 every tune we want some liquid 

h>drugen. 

Liq^d hydrogen was pruned for the fiiat eime about 
twelve years ago by Prof Dewar in the famous laboratonr 
at the Royal Institution In London But the aostly experf- 
menth necessary for its production were rendered poulble 
onl> by the li^rol means which Dr Ludwig Mond| the 
great benefactor of ihemistry, placed at has dwposai Dr 
Mond, moreover, hait not forgotten his (jerman Father- 
land and German science He bequeathed to the Uni- 
versit> of Heidelberg, where he had studied, the sum of 
5o,oooi for chemical and physical reasarcb, ood several 
years a^o he endowed the btate^uj^iorted cbemlcal insti¬ 
tute which we had planned with the wun of 10,000/ 

Inorganic chenustr}, in which, thirty years ago, advance 
was KarceJy coniiderVd possible, has, owing to the new 
aids to research— 41 S, for example, high temperatures and 
powerful electric currents, &c—undergone absolutelv un¬ 
expected development* 1 Will merely give >ou some idea 
of this development b> indicating a few proccsies of 
tethnical importance, beginning with the attempts to pre- 
pari valuable nltrogenoub compounds from the nitrogen of 
the atmosphere 

The direct production of nitric acid from air' by meanii 
of a powerful electric discharge has reached the stage of 
large-scale manufactun In Norwa> at the present 
moment a gigantic works, b\ the side of a mighty water¬ 
fall, ih in course of erection b> G«*nnan factories In con¬ 
junction with Norwegian engineers, and supported by 
German and French capital 

Synthetical aalrpetre is already on the market, and 
(lerman dye factories derive a ronsideroble portion of the 
nitritps necessary for their work from the ssme source 
The stnhingK original process devised bv Prof A 
Frank and Dr N Caro in Charlottenburg for the pre¬ 
paration of calcium evanamide from calcium carbide and 
atmospheric nJtro^, came somewhat earlier Into practice 
And now a third process, based upon the dlrc^ com¬ 
bi nat'on of atmospheric nitrogen with hvdrogen to form 
ammonia, has announced Prof Haber, of Karls¬ 
ruhe, by means of an ingenious arollcation of the laws 
of physical chemistry, has succeeded In obviating the 
dlfiictikies which hitherto have rendered this synthesis 
impracticable The well-lcnown Bodlache Anihn- und 
Sodafabrik at Ludwjgshafen-ara-Rhein has taken over his 
patents and tecbnirallv perfected the process to such u 
degree that synthetical ammonia will in all probabilitv 
shortly be placed on the maricet 

The greater the number of such processes and the keener 
the competition which thev excite, the greater is the 
benefit to the consumer In tbe case 1 have just men¬ 
tioned, this has an especial significance, as the bulk of 
technical nitrogenous substances are employed In agri¬ 
culture for artificial manures 
In the opinion of high authorities, German agriculture 
could easily consume twice, nay thrice, the amount of 
nitrogenous material at present employed for this purpose, 
wcfe only the price to fall to a correspondiiig degree In 
such a case it is possible that the rrops would increase to 
such an extent that Germany could be independent of 
L foreign countries whh respect to agricultural is^uce A 
task of i^t national importance hat thus been set to 
chemical Industry 

This kut ghroceth, the synthesis of ammonia, possesses 
the advantage that jio electricity, mereh heat, Is involved 
tn other words, all that is necessary Is fuel, a commodity 
of which Germanv has ample store Furthermore, It is 
^to«be noted that the cost of pniduction depends only on 
-the price ol by^drogen, which, tether with die Inexpensive 
atmoniheric nUroM, serves as raw material The 
proUaan of producing bydfogen at a moderate coat has 
already been solved bv chemical industry, owing to the 
great iotareit reoeotiv taken In airships In tMs way, the 
saying Is established—that afl industries 

Nn overt vnv Rel 





affect oos another, mod that fan prov em eats In 
occasion fertile results In totals redwto tphnris < 
huch a relation of mutual sthnvlus ommiis j ' 
theoretical chemistiw and the frpduetioia pf 
production of golo, aUver, Smd poppar haa 
simplicity to an extraordlaary djgfMa by the 
of electrochemical mediods We ptu^^ 
alloys, und the perfecting of bttitpeaahre m ^ 

parmg metals hitherto oMainabls pofy whh ■dMiptAyV]^ 
as chromium, tungsten, mangaoese^ vanadiuiih aad^ ^ 
talum, hii b^n of Immense hmfit to ^ steal and 
technical Industries 

Not to omit the latest productions of thaiM huhittriasr -1 
here sImiw you a new sort of iron, the so<aUed 
lytic Iron This Is prepared by the LaQgbelA-PfgaP*- 
hsuser factory in Lelpsig 1 ^ a process devlaad by Pp ' 
Frans Fischer in the laboratories of the UplversUyj 
Uieriin, In which process the iron Is depodhed from Aoi 
tion of an iron salt by ans electric cumnt. Yog sbf 
before you In the form of efftremely tough plates» rtacf 
a thickness of s >nm , which may readily be relied 
drawn into wire The bri^ surface is not dua to \ 
polishing, the metal being oetached In i^s state from 1 
electrode Here you see a seamless ipn tube colled u 
serpentine fashion, which was deposited In the same war 
upon a leaden core 

rhis Iron is distinguished from allMtber commercia 
varieties of iron by Jts extraordinary purltv, in consequeno 
of which it pOMMsev distinctive ^ysical pmertles In 1 

f isrticular, It is much more readily magnetised, and lose* 
ts magnetivn far more rapidly than other kinds of Iron, 
this property rendering it fspedally suitable for electro¬ 
magnets This elertromotor before you, of ordinary 
design, formerly dweloped o>5 horse-power, but on re- 
plaitAg the orij^oal riectromogi^B by those construedd of 
elcctrolyiic iron, the efficiency has risen to 135 horse* 
power This new iron should therefore be of the greabett 
importance In the construction of electrooiotort 
Our present-day material civiUsatlon Is to a great 
extent founded on the rapid utlHsatlon of the foesiiiseif 
combustibles anthracite and brown coal J 9 ut posterity 
will not fall to reproach us with having gnevousfy 
squandered this valuable material, for in the coaversNiv 
of the heat of combustion of coal into energy the 
ordinary way by means of steam engines, more than 
85 per cent 40 f the work potentially contained in the coal 
Is lost This loss, however, may be appreciably Itsseaed 
bv suitable chemical treatsoent of the cool. If the coal 
be first converted Into combustible gav—eo-palkd power 
gas—and this then consumed in a gas engine, the output 
of useful power is treble that develop in a etaam enguw 
Valuable b\ e-products—ammonla and tartan, morsow» 
be recovered, and, Indeed, the methods hltberto empWytd 
for the production of power gas are in jnaoy respects 
capable of Improvement I therefore deem It possible that 
at some time special institutes will be founded in the 
centres of the coal districts—perhaps under the auspiocs of 
the Kal^r-Wllhelm-GcseUidiaft—-where these important 
problemb can be Inveatlgated with the aid of ml the 
methods known to vienoe. 

Fonlllsed combustibles, which owe their otigln to the 
viable kingdom, form W connecting link between 
mmeral and organic eubatanoes Organic diamistry sur¬ 
passes inorganic chemlfitry in variety of methodl aiw prfF- 
ducti to the highest degree Small wonder, for It cmbraccp 
all those complicated chemical bodies whU .ooeur In 
animal and vrgetabk fife The number of organic tab- 
stances accurately InveaHgated may to 4 ay be eridouM 
the huge figure of ijo,ooo, and every Mar eight or dine 
thousand more are added to die list We nay thenfatw 
reckon that at the door of this oeidury organic Chemhary 
will comprise the entire gatnut of culaitancas foudd in the 
animal and vegetable kingdoms s. 

TbU rapid Increase is wholK due to orgaoic SynMuB r. 
From the few elements oecuir^ in organte chem w fry, of 
which carbon predominatss, alt tbesa oompouait •rejfaHt 
up, much as an arcfaUect prices the most warve^edMceo^ 
from the same 
Svnthcsis ii 

It was born _ . ^ ,_ „ ^ _ _ 

bv the svnthetfcal pmuction of urea tw IMsMrh 
Wfihler. It has, ptotoover, fofMid Its 0ai^ AM Af 


s an arctntect produces UM mosC warve^emcfo. 
une fqrm «f brick. 

in organic cheiiAlstry is an dtHriag of'Sldiir 
n elghty 4 wo yeaTi ago In the VUdsrwj^Hwse 
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tank fUgftTt &c*-taw 
yewr^'ty ^ Wiplktrgt and the methods 
al iif^ albundnoua substances hi 



fttmda n6 tongcr Ln fear aikd 
«omt(tueou ol the living 
Idrta faet discussing the 
httUuding In organic bfe 
i^d tai proteins The 
I# back as two genera- 
The first synnietical 
the 
for 

cal ufs A'albuininoua substances have 

. smr M cea years nr the laboratory 

^ the UoMnitr'S^ •! am therefore able to 

cMr ya» one <4 tlMe ndducta It is the most compli¬ 
cated aufastance ever een fca d by ^mheslt, and has so long 
» eane that 1 do neC venture to pronounce it here The 
aMoot is oertainly smaHr andr as you will perceive later, 
beakers and dart’s it ths*«clentlfic invesiigator are 
' vAan oooipat^ with the vats emplo>e 3 by the 

^ aM manufacturer. Thla/elative difference in sise is 
) boms out ^ the comparative wealth of these two 
^ of iMfl This synthetical motein, like the prepara- 
'of Or. Hahn, is anythlag out cheap Ihe starting 
erials for its ^ntheols cost about 50/, and the labour 
i^ved in Its pnmratlon must be estimated at even a 
figilrt. It MS thsrsfera not as yet made its appear- 
on the dtnlng-tablft It is, in furt, nothing but a 
nlcol ourloii^^ But you must bear In mind that what 
Nhday a curio 3 ty may to-morrow bo of the greatest 
value ChemJstfy affords numberless illustrations of this 
[ statementr 

Through sueh things ah these proteins, curbnhvdrates 
and fats, organic chemistry 11 brought into close touch 
wIrt the biological sciences, for the entire metabolism in 
tho living organism Is merely a sequence of chemical trans- 
fotrnddiona which these substances undergo Chemistry is 
thui called upon to partake tn the solution of the great 
rhidfes of life nourishment, growth, reproduction, 
heredity, age, and the nrtanHokl pathologlral disturbances 
of- Ihe normal state It U not surprising that the keenest 
Mdvity exists la these intemditg fields of work, and we 
My safely hope that j^virttn s^n be made for bhologaal 
rsiearch ui the new Kaker-Wilhelm institutes 
The esaonple given by the magntfieent Institute here In 
Berlin dor tne study of the problms of the industries con¬ 
nected with fermentation, In which the results of scientlfir 
research meet the practical requirements of^brewers and 
dhdlisrs, serves u> show how frpitful can be the collabora¬ 
tion of WolOgtsts and chemUts. This institute has eontri- 
buted Its share to the small exhibition here this evening b> 
a sefiei <4 beautiful mould cultures and yeast preparations 
Moreover, chemical and many other Industries have 
derived great benefit from orgmlc chemistry \ few 
eumples from recent times will illustrate this fact 
The most widely distributed of alt the carbohvdrutes is 
cellulose, of which cotton and linen are entlrelv composed, 
Md which is the chief cpastituent of wood and plant 
fiKM. Afxl what a variety of articles Is nowadays manu- 
fOenired from cellulose 1 Paper, collodion, celluloid, 
■hsSogniahiM Aims, smokeless powder, artificial silk, 
h/Htf artificial leathsr 

^ Paper^ kl this ora of paper, Is not a substance which 
fMCtflss Itff exhibition bereq the samn may be said of 
GSihilOld and coUodlon 1 have not brought here samples 
smokclM powder and the other high explosives derived 
HBm ccUuiooSr as tho Mlnlsfry of Education seems a place 
Wr too psacHul for their exhibition But you see before 
you artlAcUPslUc and home-hair and films In diverse and 
magnificent array gThese come from the works of Furst 
Qoldd von DonnersmareJt, and ngt to omit mention of 
hft conpedUMx, 1 hero show you some photographic films, 
Mmiftiotured by the Berhn Anlhnfabiik, which, unlike 
tbo ordtitfiry variety* bum only with the greatest dlfflcuhy 
Afl these products have been prepared by ingenious com- 
bjb^tiofls ol chemical and njediaaical processes To dispel 
Aoy fxlao hflpnsrtOAf I mtwt vU you that artificial biHc 
M hetfi Ilf of their strlh^ smillariry, are of totally 
^Msrent oo w poshtoff from the natural products, which are 
^not derived t frouf celtulose, but belong to the class of 


L mv Qvrn 

mi 


megrtMcert cofomr^ with which these arttfidal tex- 

1 Ihs tfnu **nn«isa,'' wssprsboMd by tbs low Sir Wnihw Pnbln b 
rttymr li^ saiMoabctawdm^MMi-^Tr 
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tures ore to beautifully dyed are, ol course, the work of 
organic chemistry fhese belong to the family of synthe-« 

tkal coaMAr dyrs. This subjecc is to-dSy so large that 
complete haff-y^^arty courwtH ot lectures are delivered upon 
It at the universitws Hundreds of such d)ea ore on the 
market, and the value of the dyestuffs prodneod In 
Germany, the majority of which are exported, approxi¬ 
mates to fifteen millions of pounds sterling 
Of all these dyes 1 bholl only mention synthetical indigo, 
because this substance was the moat difficult of aft to 
synihsslsv, and on the other hand was a great commercial 
sucoess fhls beautiful crystalline preparation, purified by 
sublimation, hails from the Badische Anilm- und Soda- 
fabrik It is also manufactured by the dye factory at 
Hochst-am-Maln 

This synthetical product is not only much purer In coni-^ 
pobitton and colour than the natural dyestuff, but also 
considerably lets expensive On this account, the cultiva¬ 
tion of the indigo plant in India has diminished to one- 
sixth of the original extent, and will, to all appearances, 
soon disappear altogether ^ Woollen and cotton goods are 
now dyed with German indigo even in Asia, to which con¬ 
tinent a quantity of indigo woith no less than 1,900,000/ 
was exported in the year 1909 
While on this ^ubjeii, 1 may refer to th^ two most 
impurrant colouring matters of animal and vegetable life, 
chlorophyil and haemoglobin The former playy an 
Important part in the chemical process upon which all life 
de^nds—I refer to the conversion of the atmospheric 
carbon dioxide into sugar, which takes place in green 
leaves under the influence of sunlight Fne red pigment 
in the blood fulfils In our own bodies the important func¬ 
tion of trnnsportmg the oxygen from our lungs to the 
ttssucsr thus rendering possible that process of combustion 
which form the basis of our bodily and mental strength 
1 here ^how to you two 2»pecjmens of puic chlorophvM, 
one of which U crvstalline 1 owe these rare preparations 
to Prof R Willstatter, of Zurich, who of recent years 
has been studying this colouring matter with remarkably 
successful results Ifnrmogtobin has also lately been 
thoroughly investigated in Stuttgart and in Munich, and 
Ihe remarkable conclusion has been drawn from these 
Investigations that chlorophyll and haemoglobin are closely 
related This fact thus denotes a «pei.ie4 of consanguinity 
between the animal and vtgi table kingdoms This must, 
however, be of great antiquitv—that is to say, to date 
from nemore times, when the animal ond vegetable 
kn^doms were as vet not distinct 
Of greater commercial importance than the coal-tar dyes 
is Indlarubber Its consumption Is coniinually increasing, 
and IS estimated at some 70,000 tons yearlv, an amount 
corresponding in prlct to about thirtv-ftve inilUons of 
pounds You can therefore readily understand that this 
xulMert has attracted the attention of synthetic chemi<4tH, 
and for the last nine months one his heard, even In public, 
of attempts to prepare synthetical Indurubber In fa«*t, in 
August, 1909, Dr F Hofmann and Dr C Courelle, 
chemists to the Elherfelder Farbenfibnk, succeeded in 
devising a practical proce«H for it- svnthems The start¬ 
ing materlol Is a volariln, mobile -inJ colourless liquid 
termed isoprene," which in turn can b* readily synthesized 
from even simpler substances 
This liquid Is converted into indiarubber merely on heat¬ 
ing in closed vessels Herr you -ee a sealed glass tube 
which was originally filled ailh this mobile liquid Isoprene, 
but now, after heating, tonlains a jellv-like ma-s of 
synthetical Indiarubber When thus prepared on a luge* 
scale, It Is somewhat denser and of a Ilpjit yellow colour, 
as you from this preparation That this product Is 
really Indiarubber has been definitely established bv the 
scientific investigations of Prof Harries in Kiel, a high 
authority on this subject, who has since Independently 
devised another process for the same purpose 
When synthetic chemistry has once taken possession of 
such a field, it Is not confined to the particular product 


t TV* nesnt work rf Moicaw mkI Itu roltriiM<^ asBonstrtMd tb* 
pcflIUlhy ofwotfS Mlp g from tbs leaf a ytsM of Indigo Inenawd to iwA a 
dsgmtlwl tbs ooftosprodsenon b reftataty bo mow than th« of tbs 
■yntbstlcsl pRMhKL Purthsrmors tbs Btiand ladigo Is ataisd by 
nuJiocIllw topewM csrtalft bsuigs Impuntba vbich rsodtr It mow whrtls 

lu'^faidEawbbcr In iSps by Slf WUUasiTildsa 
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occurring In nature, but can bring forth a whola tenet of 
limllar tubetancea You will therefore not be turprlfed 
when 1 thow you other rubber-JUce tulMtancea •Jtrhich have 
been prepared, not from Itoprene, but from aUnilar liquidt, 
tuch at dimethylbutadlene. Such product! are termed 
homologuet They poueu propertlee clotely retemblLng 
thote <n indlanibber, but differ alightly in chemical con- 
ititution It it, at yet, not decided which of thete lynthe- 
tical uubftancet formt the most tuitable lubatitute for 
indlarubber The tame appliea to the far more Important 
option of coat of production But when one coniidert 
the fate of natural Indigo, of madder, and of other natural 
product!, one ma^ hope to tee aynthetical Indlarub^r 
gradually enter into succeaaful competition with the 
naturally octurring commodity 

Camphor, which may be placed in the tame chemical 
category aa Indiarubber, li also prepared artificially on a 
large acale The flrat firm to manufacture aynthetical 
camphor was the Chemische Fabrlk auf Alctlen (formerly 
Schering), of Berlin, but other firms are now following 
suit By this, the camphor n>onopol>, which the Japanese 
Ciovernment waa able to cstabllah after the annexation of 
hormoaa, was broken down 

Hero you see an artificial resin which closely resemblet 
amber in its external characterlatics, and which, as th^ 
necklaces, combs, cigar-holders, Stc , show, can be 
employed as a substitute therefor These articles have 
been placed at my disposal by the Bakellte Compan} of 
this city, Bakellte being the trade name of this suoitance 
It is prepared from constituents of coal-tar by a process 
which, although long known, has been technically worked 
out by the American chemist Baekeland * 

Synthetic chemistry, In close association with medicine, 
IS actively engaged In pursuit of the discovery of new 
medicaments The ^reat amplitude of this subject again 
compels me to mention only a few instances 

In this bottle you see a white powder—veronal—which 
is a hypnotic largely employed at the present doy It is 
In no way connected with the older vegetable narcotics— 
opium, Ac-—but is entirely a synthetic-al product One- 
tenth of thU quantity would suffice to send this entire 
gathering into n peaceful slumber But should the mere 
demonstration of this soporific—coupled with this lecture 
of mine—take effect on any susceptible persons present, 
there is no better remedy than the cup of tea which we 
arc to enjoy later, for tea contains a chemical substance 
which stimulates the heart and nervous system This is 
also present in coffee, in which It was discovered ninety 
vears ^ by Rungc In this country The huraorouslv 
inclined discoverer gave to It the name of Koffeebase,'* 
which, however, was afterwards changed to the more 
aristocratic caffcm It is an odd coincidence that 
caffein was first synthesised in the laboratory of the Uni¬ 
versity of Berlin exactly fifteen years ago ^Is synthesis 
has led to its manufacture on a large scale In this bottle 
you ^ a sp^imen of synthetical caffein, manufactured by 
the firm of Messrs C F Bfihringer and ^ns, in Mann¬ 
heim It Is prepared In large quantity from uric acid, a 
constituent of guano, but has undergone such a complete 
chemical transformation and purification that it no longer 
possesses the unpleasant characteristics of the raw material 
from which it is manufactured The chemist may there¬ 
fore apply to such substances the remark made by the 
Em^ror Vespasian concerning the tax-money which came 
to him from on unclean source non oUt (it does not 
smell) 

Pure caffein Is at present employed only as a medlca- 
'ment, though, Indeed, in considerable quantltv But It 
finds, of course, a far greater application in the form of 
me active principle In tea, coffee, kola, and Paraguay tea 
(ma^), M that after alcohol It Is certainly the moat widely 
emplovM stimulant So soon as organic chemistry 
succeeds in the entirely possible task of synthetically re- 
•produclng the aroma of tea and coffee, there will be 
iKMhing to hinder the artificial preparathm of these 
beverages. and when the Minister of Education Invites to 
5*1 ^ ^ celebrate the fiftieth anniversary of the 

Kalw-Wilhelm-Oesellschaft, the rqiast, 1 hope, will 
consist of synthetical tea 

Ofigamc synthesis is not limited to vegetable products 
dsvslcipsd sKlpstssMbKnilsBdlwPtorytBrk. Pat, igij, 
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only, but embraces *qual^ foarkoab 
origin An instructive etaippl# Of mjf 
remarkable compound {adraudln) aMeh it 
own bodies In tiM suprorCnfi gluim^lUtd whkdt 
Important part In mt of Ae blooA 

Shortly after Its isoUtfon lit a^inire ctut dl tfort 
glands, Dr F. Stoll, cbeaslit to tbo df* foctory 

was able to syntbeslae ft from rontdtiMott of_. 

This synthetical product kaa nom been piftoed 
market by the Hochst flmi under* the Aatne of 
renin ** A very dilute ^ohitfon of |hU wbatance caeim^^a 
powerful contraction of blood veedsbi and oooaeqMK 
dispersal of blood from me tissues. A skin surfaos wm 
chargrd with blood—os,, for Instance, a red nos t n 
Instantly rendered quite pate on painting it with sudt si 
solution Unfortunately, the ootour Is pot evenly 
charged, owing to the *ve^ng penneebUlty of t/* 
epidermis, and as the action of the drug eoon oeaecs, w 
return of the original rednesf, adrenalin Is not suitable 
a cosmetic. On the other hand. It finds most uf 
application in surgery, ss by its means certain Indt 
can be made without lou ofrblood, this Is found part, 
larly convenient for operations on the eye, mouth, ar 
nose • 

The factory in Hbchst, which hat plaobd at my disposa 
this preparation In the numerous forms which you se» 
before you, has also contributed sever^ samples of the 
new arsenical remedy originally knoehi as ** Ehrlich- 
Hata,” but now as ** Salvarsan " If you are desirous of 
knowing more about it, 1 must refer you to the more 
authoritative knowledge of the discoverer, Prof Ehrlich, 
who IS at present in our midst 

Flora's fairest children, the sweet-scented flowers, ipusi 
also submit to competition with synthetic chemistry The 
scent industry has received u powerful impetus froir 
synthesis, and yearly turns out In Germany alone goods 
of the value of more than two million pounds. 1 shall 
here show you only a few of the numerous products This 
bottle contains lonone, an artificial violet-scent discovered 
in the laboratory of this Unlver]*Uy by the late Prof F 
Tiemann, and manufactured by Messrs Haannann and 
Relmcr in Holzmlnden The contents of this bottle would 
be suffiiient to envelop, not only the Ministry of Educatton, 
but the entire avenue ** Unter den Unden ’* In an«atrm>’ 
sphere of violet perfume, for the osmophoric value of these 
substances Is ^traordlnarily high 

In contradiAinctlon to the simple lonone, the majority o* 
the naturol odours of flowers are due to complex mixture* 
of different acenu These, nevertheless, have been 
successfully reproduced Among the scents here displayed 
are hly-of-the-valley, mock-orange, lilac, tuberose, and, 
finally, the greatest achievement, synthetical atur of roaes. 
Although the natural oil from roses contains about twenty 
different odorous substances, the chemists of tlw scent 
factories at I.elpelg (Heme and Co , Schlmmcl and Co.) 
have succeeded a&r laborious research in Isolating all 
the components, synthesising these, or preparing them 
from lets costly oils, and then reuniting them In the proper 
proportions It now requires a most sensitive nose indeed 
to distinguish the synthetical attar of roees from the 
natural p^uct , 

1 only hope that the nobb patroneu of Asm, tier 
Majesty the Empress, will not take amm this intrusion 
of chemical synthesis upon the monopoly hitherto held by 
her favourite flowers Perbape she will regard It more 
.favourably If your Majesty will be so kind as to present 
this Rynthetical product to her Majesty as a h«unble offers 
ing from chemical industry. 

These examples show me sucoem which has followed fhp' 
encroachment of synthetic orgi^c chemistry In naturiV 
domain What t have already wd U sufildent to pnm 
that chemistry, as well oS all natural aplances, la the'tnto 
field of unlimited posalblllty The Kaifor-^hetiU 
tutes are hencefmth to take part In the expansion of iMe 
field and the apinopriation o^the treaeurea hidden tlie#eli|. 

It Is, of oouree, not to be expected that they will entii^ 
supplant all the older sdentlnc instltutfona Wo of ^ 
okt^ institutions do not feel by any mfiane fo wttal< 
willingly to aDow such an event to occC\ the 
trary, we shall exert our best energlea to ettintotn 0 kM" 
competition with the younger Institutes This witt adrVa 
to IcMp both sides fresh and active. 
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But there can bo no doubt t|at these godchildren of the 
Gennan Bmperor will In the healthy air of the Grunewatd 
aooit defolop great itrength mm the liberal nutrition sup- 
fHiti by thAr patronii and fkow up Into renowned centres 
of naearcb. ^ 

Wa mty therefore ooqmntly hope that In later years 
the foun<UtK>n to-day gf the Kaiaer-Wilhelm-GeselUchaft 
Will be regkrded as ^ unmlzed blessing to scientific 
research In Germany 
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UNIX'SRSlTy ASD kpUCATIONAL 
INTBLUG^SCE. 

CaiiBRiDGi.^—It is proposed to alter the regulations for 
dha diploma of agriculture so as to ensure that agricultural 
^11 be one of tlih* compulsory tuDjects for 
il of the diploma examlpatlon It it also proposed 
l^ndon the present metiM of grouping the subjects, 
sHtjthat in part 1 of the dlpAina examination a candidate 
79 has obtained honours in the natural sciences tripos 
4IIJW be excused chemistry If he has passed chemistry in 
hib^pos, botanjb If he has pasted botany in the tripos, 
f m aooh^ if he Am passed either loology or physiology 

H Mr H MAXWSLL-Lxrioy, Imperial entomologist for 
Kndia, will give Whe inauMral lecture of his course on 
antomology at the ImperUT College of Science and lech- 
nology on Thursday, March a, at 5 p m 

Prof V H Blackman, who since 1907 has occupied the 
chair of botany in the University of Leeds, has been 
appointed to the professorship of plant physlolo^ and 
pathology al the Imperial CoUege of Science ana Tech¬ 
nology at ^th Kensington will take up his new 
duties at the beginning 0? July 
Oh several occasions we have directed attention to the 
useful work done by Prof Perry, F R S , through his 
system of bursaries, which he established at the Royal 
CoUege of Science m 1903 with a contribution of tool 
from the Drapers* Company The bursary fund was 
ettabUshed particularly for the benefit of national scholars, 
but the scbolarshlps held by these students have now been 
increased in value sufficiently to render Prof Perry's 
burury fund unnecessary A final balance-sheet dealing 
with toe period between July 17, 1908, and Jfinuary 94 of 
die present year, has been publlshAl in the current issue 
of rbs Phoenix, the magaxlDe of the Royal College of 
Science and Royal School of Mines During the years 
tlnoe Prof Perry inaugurated the scheme, the sum of more 
ttian 1600I. has bem disbursed to students needing Judicious 
assistance In a tactful way We have reason to Icnow that 
It Is seldom that such a sum of money Is spent with so 
great an advantage to the beneficiaries 
Thx successful students of the City and Guilds of London 
Institute received their pmes from the Lady Mayoress at 
tbo BfansioQ House on rebniary 17 On this occasion the 
honorary secretary of the college, Sir John Watney, 
announced that the name of the City and Guilds Central 
Technical College will be ebahged to the City and Guilds 
Engineering College, and m such will constitute the 
engineering department of Oe Imperial College It will 
be managed by a delegation representing the City and 
Guilds Institute, the Imj^al College, end the Goldmlths’ 
Company After the distribution of prises, Dr R T 
Glaaebrook, JF R S, director of the National Physical 
Laboratofy, dellveM an address on the interdependence 
of aoisnee and Indulby He said the agencies at work in 
London applying otienoe to tiM wants or Industry included 
the tiniversity coUegas, the polytechnics, and the technical 
a ch boM. He oiked, Is It not passible to conceive some 
■obOBia by which Ae laboora of tudi agencies can be 
oooflBnmtM and linked up with the Imperial College as a 
centra vhdre the staff and studmta will be free to conduct 
‘^lal Investigations, and, wough these, to learn new 
s? Under such a sduiile the imperial College would 
flrat, the Central TadmologlMl University for 
nml tl^ for the Empire. ^ .A body like its 
nlng bqdjj AtNllfied so as to Include represenutlves 
. omor IntfRutloos, forming with It the technological 
of the University In London, would bcooine the 
dl of ^ (bfiulty Ha put forward t^ following pro- 
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poaitlons —(1) that a combination of the technoLoglcab 
depertmenia of existing institutions and schools Into an 
Independent technological faculty is necessary, (a) that In 
such a faculty a definite value should be given to technical 
education In each London school, and (3) that the techno¬ 
logical faculty should confer degrees under conditions to 
be laid down by the faculty 

In the French Chamber of Deputies on February 16, M 
Maurice Faure, Minister of Public Instruction, sumnted 
^ the discussion on the estimates for his department 
From the report by the Paris correspondent of The Times, 
we learn that, with reference to higher education, M 
Maurice Faure said that the French universities, which 
are autonomous, thanks to the legislation of x8^, and 
have been endowed by the State wim foundations amount¬ 
ing to more than i,ooo,oool, are keeping pace with modern 
requirements, and are extending thAr Influence abroad as 
well os at home New laboratories are being erected by 
the Sorbonne in the Rue Saint Jacques, the University of 
Nancy has opened an electrotechnical institute, at Grenoble 
there Is now a new paper-making school, at Lyons a new 
chemistry school, at Lille various new mining courses, at 
Dljon an agricultural and oenologlcal institute, and fresh 
technical subjects have been Introduced Into the curriculum 
at Toulouse, Caen, Rennes, and elsewhere Foreign 
students sre being attracted in increasing numbers, and 
abroad there have been established French institutes at 
Florence and at Madrid, which are respectively affiliated 
to the University of Grenoble and to those of Bordeaux, 
loulouse, and Montpellier The foundation of similar 
institutes Is contemplated at St Petersburg under the 
auspices of the Sorbmine, and at Constantinople under the 
auspices of the University and City of Lyons The crea¬ 
tion of a chair of colonial history in Pans has been pro¬ 
posed by the BudM committee, and the faculty of medi¬ 
cine is to be asked to consider a proposal in favour of the 
foundation of a chair of climatology and mineral hydro¬ 
logy, the cost of which the various French spas and 
watering-places have offered to defray In the secondan 
schools, the paramount claims of purely scientific studies 
iias bocn reci^lsed in accordance with mod(*rn require¬ 
ments 

Tiik third annual mooting of the Old Students Associa¬ 
tion of the Royal College of Science, London, was held 
at the college last Saturday, the president, Sir Thomas H 
Holland, F R S , presiding Sir Alexander Pedler, F R S , 
was elected president for 1911, and Mr T LI Humber- 
stone and Mr A T Simmons were re-elected secretary 
and treasurer respectively A draft report, prepared by a 
special committee, for the Royal Commission on Uni¬ 
versity Education in London, was considered and adopted 
In the evening, the third dinner of old studentn was held 
at the Criterion Restaurant, about ninety being present 
Prof Edgeworth David, P R S , an old student of the 
college, in proposing the toast of the Royal College of 
Science, referred to the request of the association for the 
representation of old students on the governing body of the 
college It was, he said, the academic thing to do, for 
no one could better appreciate the needs of a college than 
the men and Wbmen who had graduated there The prin¬ 
ciple was recognised throughout the universities of the 
world, and had been adopts with marked success in his 
own University <rf Sydney Mr William Burton, In reply¬ 
ing to the toast, expressed the hope that better provision 
would In the future be made ^or the financial and social 
needs of the scholars attending the college The chair¬ 
man, Sir Thomas Holland, in responding to the toast of 
the Old Students Association, proposed by Mr G T 
Holloway, referred to the adoption of an academic costiune 
for assodates, which, he said, secured the definite recogni¬ 
tion of Ihe college But, in maintaining the rights of the 
college and the Interests of the association, he urged old 
students sot to forget that they belonged to a larger college 
in which other interests were represented The associa¬ 
tion were Indebted to their governors for the sympathetic 
way In which they had met the demands of membm 
Sir Alexander Pedler, F R S , the new president of the 
association, proposed the toast of the Guests, for whom 
Dr A D WaUer, F R S , replied 

reply to a question in the House of Commons last 
weekk roe Home Secretary stated that the Pharmaceutical 
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SoLirtv IS (onsidirinff certain qur^ttons conq^ted with 
the <Ktu(dtK>nal curriculum of pharmaceutical chemists and 
of chimista and druftgista witn tht view of framing bye- 
la) 9 in pursuance of the powerb vested in them by the 
Poisons and Pharmacy Act, 1908 At the present time, 
candidates for the qualifying examination in pharmacy are 
not required to undi rgo a systematic course instruction, 
and It IS no part of the duty of the society to inquire how 
or where they were educated In the absence of a com 
pulsory curriculum, “ cramming *’ is very prevalent in 
connection with this examination, the result being a high 
pfrcentajite of futures Thus last year out of 10J7 c*indi 
dates wno intered for th* eximinstion, 6 ao were un¬ 
successful Before actually proceeding to frame b\e laws 
the council of the society has drifted a scheme which his 
betn submitted to phirmaceuticil assocntiqns m all parts 
of the country and to the prinnpils of schcx> 1 b of phar¬ 
macy, With the object of rmiting expressions of opinion 
on the matter The draft scl^me suggtsts that the 
examin ition he divided into tvio pirts and that 1 cindi 
date desiring to enter for the inltrmedi ite eximinition 
shall produce tvidenct that subsequent to pissing the pre 
limmir\ exnmimtion ind being rtgistcred as 1 stud* nt he 
has attended in i teaching nstitulion approved In the 
council not fewer thin ^o Icetures in botin> ino Uefurcs 
in rhemistrv ind 3^ li (lures in phssiis ind his done 
3 ^ hours* work m priftinl U Unv ind ^on hours* work 
in pncticol (.hemistrv As to the finil exmiin ition it is 
proposed to reqiiue t indidit+s—who must hive been 
ingigfd for thiff \eirs in th* ordinirv work of ph irmir\ 
under thi supi rvisiou of i pit 11 nine isl to product ividint 
of hi\ing itt nd d it i r c^mstd mstiiution 60 letfures 
ind d monstr itions in m itc n i nudui 10 lertur^^s in ph ir 
maev ind 20 Jittuirs in dispensing ind pres* ript ion F i(in 
ind of li iving Honr 300 Iioiirs uoik in pi ictic |] phirinicv 
ind IOC hour'* vinck in pnttn il dispensing fh pio 
pnsiK have alre9({> bien discuss d b\ i numb r of 
phirmuisfs* issociilions ml di\ igenf opinions hiv b en 
evprcssid Whle somr ir in f ivoui of idoptmg the 
srhfini others ir piessing inor espei ilh for i niodiru it 
i< n of fhit pirt of tl pi iposed iiniiuliim uhuh pn 
c des the inteini diit \inim it on and th oinnl is 
b mg iirgid to consid r ih idsisil ihts of icctptinc* the 
ffrt fif itfs f olh r \ iminn I 0 li s m li u of th intei 
m dnt evimin ition 
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Roval Society, Fcbmiry 16 —Sir Archibald Geikie, K C B , 
president in ihi chi r — Roaonhaln ind s I 
Arohbutt Ih constitution of tlir ilhns of ilumiiiium 
and zinc In lonnection with rtbeirdits on light iIlo\s 
cuiud out on beh df of Ihi \ilo\s Ri search Committn of 
the Institution of Mtchmicil Pnginrers the luthois hi\f 
sludiid thf (onstilution of th* \I/n illovs bs ptrometru 
ind niKioMopic methods inrluding thi stud> of spenmens 
iftei piolongid inne iling it definite tcmpeiituros uul ift r 
quenching Ph irsuits up r pi senird m in equilibrium 
dngrim dilTfring milori dlv from thos prcviousU nut for 
ward I hi piimipal (wints of diffennci ir« (i) Ihe 
liquidiis luiv shows 1 sm ill bre ik it i concentration of 
fis P r of zinc this bn ik b« ing conn led with th 

formation of i definitr cDmpnund of prob ible formui 1 
Al 7 n f2) In illovs under conditions of complete 
equilibrium the 01 c urn nee of rutcitic crises it l rtxuen 
tr Ition of about 7S per icnt of zinc lUhough in orclimrv 
sloulv cooled illovs Ihe eiit»ctic ( in be traced down to the 
victnitv of 50 per Ctnt /me (3) \f i c oncentr ition of 
about 78 per cent of zinc the solidus curve of the illov 
rides abruptly from the eutectic line (380* C) to 1 lion 
zohtil line of arrest points At 443® C This line com 
mences it the break In thi liquidus curve ilreadv men 
tinned ind extends to ibout 37 per cent of zinc between 
78 and 40 per cent this line represents the solidus hut 
near 40 per cent the solidus bends upwards towirds the 
mi Iting mnt of pure iluminium The reic-hon indicated 
bv this line of arrest points is the formation of a com- 
pTHind (Al, 7 n,) bv the reaction of cTVStils of a solid solu 
tion of Jinc in aluminium with the residual liquid (4) A 
second horizontal line of nrreat poinU of considerable 
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intendity has been found C in alloys coata|iiiiif 

99 to 35 por cent ■‘"c NfTheae heat en/Uutiona ora doe 
to deoompoiition of the oompOUpd (AI^J Ipto two phoaee, 
one of which id the laturateo^sohd aolunoh of Zn in Alt 
while the other id prattically pve Zn (j) The existeoce 
of a definite compand is indicoM, dtable only betwoea 
4^** C and 356" C , and havingla zinc content Of about 
78 per cent, most nearly repreaenM Al,Zn| Bipldenoo 
for Its existence is derived from Mw termmatiOA the 
eutcctiL line and the position of mnlmiun intensity of the 
linr of heat evolutions jdst mentlCHtcd, this fs ztrQ^dgly 
confirmed by the micro-otructures,^ whkh show Ae coSe^ 
pound in the form of ciuracterisAc hexagonal denontea 
When decomposed (at or below 356^ C), it exhibitfe a 
duplex laminated * pearUtlc" structure strikingly tV 
semblmg the pearlite w %mon steel —R Wilddlngton 
The pr^uction and properfieB of soft Rdntgm radiaton. 
Rontgen roys from ordinaryj^ulbs are usually produce I at 
generating potentials of between 10,000 and 100,000 ' olts 
It Id posdiblc by using a special tube with a very dun 
aluminium window to expenhicnt wjth ravd gcneratecut 
a>niy 1 few hundred volts Ihe rays c^ait with in tn|s 
papfT were generated at icxxi to 3600 Qplts It has bwR, 
rpund that such soft Rontgen nys have much the dam^ 
properties is the harder mis uduillv experimented wit) 
liuv pioducc lonisuion in iir iffett pL olographic plated t 
ind c.in rxcitc sicondaiy ndintions when incident on solid 
bodies J h ir range in nr, however is not m inv centi- 

nulres lor many purposes a Rontgen radiation is 

suihri ntlv defined by 1 knowledge of (1) the total energy 
(3) the iMnctritmg powers in ahsorbing screens Those 
two properties hove therefore been investigated in some 
del 111 with reference panic ulirlv to the mflucncL purled 
bv (1) the mateiiil of the intik iihcxif fa) th pott ntml it 
will h the rivs ire gene riled Uir antikithodts us d Fill 
nctunllv into two groupings —Group A Al Pt Group 
B \g Cd Cu II Ni Pb Sb Sn Zn Ihe inti- 
kilhcxl s of (iroup \ emit secoiidin iidutions thos of 
(iroiip B do not I xpcnmint Induitis that \I mits a 
soft ch cr icte»’istiL ridi ition of K/p 380 (in Al) In ordei to 
iriivc It 1 common txpliniiion of 1 nuinhc 1 of eaperi 
mrntil results it is suggested th it this \1 ndlilton dis- 
obevs the law of Rontg n nv fluoresimte fWcenlly 
jd\ meed by Hirkla Prof f Buatle* PxiienmoXits on 
streamline Aiotion in curved pipes In n piptr on the 
flow of svitei m lurvid pipes the author his shown thil 
during th flow of witcr thioiigh n pipe if 1 change id 
ni ide from 1 straight to i ver> slightly ciiiv d form there 
IS in iniiPised nsistann to flow whirh is virv marked 
It vt lot It us below the intiiil veloctlv In order to find 
the rinse of the increase in nsictnmc an ippiratiis was 
designed which provides for the dishibuiion of six viriously 
colouied filimenis of dved Wat r into a gl iss pipe through 
which w itei is flowing The positions of the hlamtnts cm 
lie so irnnged thil in the pissige of wntcr from a atriight 
to a curved pipe the directions of the stn im hm s In any 
pirt of the tube can b* invcsIigHtid The expenmenta 
show thil the cuiviturc of i fihmcnt is less thin the 
ciirvatiire of that pirt ^ the pipe m whith the fllamcnt 
IS flowing ind if the vjocitv of flow inireases the curva¬ 
ture of the filimcnt inerpaae^ The filaments impinge ofi 
the our r will of the pipe jfhd fl ittrnmg into ^bandf 
follow the surf 11 of th( pipe md cross ovei to the mn*r 
w^ nheie the filimmts start again in their path along 
th*mtin streim until (if the pipe is sufficu^tlv long) the 
Aliments again meet tht outer will when the return flow 
ilong the surface is repeated A filsAient flowing in the 
central plinr of the pipe when reaihin*'^ the outer wall* 
divides into two parts which come together on the Inner 
will of the pipe ihf other filaments flow through the loop 
which IS thus formed a filament nof in the central plana 
remains on that side of the plane in which it anteni thpi 
curved pipe The expen^nts were exlended to ingfv 
pipes dhd the vctocitie^i were increased until turbulei^ 
motion wav obtained After flowing through a curved ptff 
or angle vortices are generated which persist m a cx>n^ 
tiguous straight pipe ^ * 

Challenger aoelaly, Tanoarr Dv^i H fowler 

the chair --^mmander rimpbelt HapMorth Rem ark ib 
dizplays of phosphoreocence in the aea Ttiese dlspla^ 
took the form a>f raptdtv moving curved bandi of lumm* 
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^■oenoci Mpva 0 M by dark or ipn-lumlnoui bands they 
«iq;iaajgod to rodUito from a conre on the horlson. round 
wmotT they eeemed to rotato^ith Increasing brilliancy 
luad ireUicity. In one case jMy overtook the ship The 
Writer attriooted dietn to tymmuladon of phosphorescent 
organlimt by tido^lppUnM^-O P Pwrmn The breeding 
•eaaocia of Cokunu dmarcMiM Though found over 
muaih of the North AtUntic, the species is only abun¬ 
dant shoreward of tbeflaohaUne of 3535 per mille In 
tho'ebd of the year a silaU atock, consisting of the penul- 
tkmdo stage V Is fouA In eyly March maturity has 
b^ atti|}nad and rapiy reproduction sets In By May 
kAi^afiao shoals are firmed, consisting mostly of the 
ybduigest stages, but with sooft adults Reproduction 
slackens gradually, and by November has ceased 

Royal Mstaorological Social*February 15 —Dr H N 
DIctcMn, presl^nt. In the chair <—R Ooeko and S C 
RhoMI Variation of the dgpth of water in n well at 
l^ctling, near Maidstone, compared with the rainfall 188^- 
1009 This well IS on the civile formation at the foot of 
the range of the North Downs, 358 feet above sea-level 
its present depth ^ 118 feet Weekly plumbings of thi 
water In the welPhave been taken without interruption 
since 1885, and the authors have compared these plumbing^ 
with the ralnfal^of the previous week Thn extreme 
variation of the water-level during the whole period was 
30 feet 3 Inches Successive weeks of steady rainfilf 
exercise a far greater effect upon raising the water-levil 
than weeks of heavy but Intermittent rainfall As a ruin 
the effect of the outumn riiins Is not felt on flu well until 
the month of December, but the winter ninfall in netrates 
most readily Following a series of wet Marn, a high 
Umif of saturation is attained, and onci this condition is 
thoroughly established, the water rem nns nt an almost 
constant level throughout the seasons, excr hs or defirienrv 
of ram tauamg very little effect —A W Olaircfon 1 h# 
actlnograph—a new instrument for observing and nnording 
changes In radiation —M OlmrR New srt of cloudi¬ 
ness charts for tiu United States 

Lui\burom 

Ro^al fiociotv, Jmniu^ 13 —Prof J C Ewart, F R 
vice-president, in the chair—James Rltchla An tiito- 
proctan polyzocat fBarentsfa benedetii) mvvjo the British 
fauna, with remarks on related species An account was 
given of the minute structure of individu ils attributed to 
this species, colonics of which, obtaiiud nt Hull, were 
kept alive under observation for some time ihe laur 
development and the various forms of tliih ind rtlitid 
species were described, and the conclusion wss arrived it 
toat a redundancy of species and of generi had bt'en 
ettabhshod among the entoproctan polvieoa Some of thesn 
the author proposed to suppress —1 he following three 
pj^rs were from the Physiological Department of 
Glasgow University —(1) Aoam RIaok A study of 
artificial pyrexia producril by Utrah>dro-fl-naphth\lam]ni 
hydrodiloride Experiments on rabbits were givm to 
show that the fall of temppyature produced by ether 
anffisthpsla was largely duo tojlncrensed loss of heat, ind 
that was prevented if^he loss of liopt were <heik«i 
It was then shown thgg! the ether prevented the develop¬ 
ment of pyrexia under the drug, the conclusion being that 
the drug acted largely by cauBrng contraction of cutaneoun 
vessclik ogd thus decreasing heat loss The changes In 
the protein metabolism under the drug were studied Tn the 
dog, and It wasfifound that the disturbance was small in 
comparison with the dUturbanc^ produced hv fever-pro¬ 
ducing toxins (2) Dr Janie Hamilton M'llroy The 
Independence of the peripheral neurons of the retina The 
nature of the neurons having been considered, the results 
of a series of experiments upon section of the optic nerve 
upon these neurons were described, and It was shown 
fc that the peripheral neurons^avlng their cells jn the inner 
and outer nuclear layers preserve their Integrity for at 
least nine months after seraon of the nerve On the other 
hand, anotherjeries of e^riments showed that in aseptic 
^autol3nl8 thes^>eHpheral heurotis dialntegraled rapidly and 
at An earlier than the neurons of the ganglionic layer 
•*-(3) Dr WillfiunlnA AM A descrlption*^of the cerebral 
OSrtex of thf gulnea-pig The histological examination of 
the cerebral cortex showed the presence of five types of 

HO. 2156, VOL. 85] 


cerebral lamination The area, m which the lamination 
indicated a motor type of cortex, lay in the posterior half 
of the eeret^m, and was surrounded by sensory xones 
Electrical stimulation supported the conclusion come to 
through histol^lcal Investigation is to the position of this 
motor area Consideration was given as to the signifi¬ 
cance of this special type of cerebral topography 

Paris. 

Acadtmy of Scleneaa, February 15 —M Armsnd Gaader 
in the chair —C Qulohard The deformation of quadrics 
—M Oosiy The periodic structure of the magneto¬ 

kathode rays A further investigation of the fringea 
described In an earlier paper A reproduction of a photo¬ 
graph of a set of fringes is given According to the 

electron hypotbesu of tliese phenomena, the figures 
described would be the caustics of the trajectories oT the 
electrons, and toe experimental results are not inconsistent 
with this vieur—l>ecoq dw RoloiMuadiwn Ihe dehydra¬ 
tion of salts It has been stated that there are no examples 
of salts, containing ini>rc than one molecule of water of 
crystallisation, losing u single molecule of water to form 
n lower h>drate Examples arn given from the *«ulphateB 
of copper, iron, cobalt, magnesium, zinc, and nickel dis¬ 
proving this Stan mi nt V lul Astbsitlor and A MaIIIm 
D iml csterifKation by catnl^sis 1 he prcpariition of 
benzoic esters If i solution of benzoic ^cid in an alcohol 
Is vapourised, und the vapours passed over a column of 
oxide of thorium heated to C , a nearly quantitative 
yield of the corn spending benzou t ster is obtained Ihe 
benzoates of ethyl, propel, isol>utyl, isoamyl, and allyl 
I h ive b« c n prepired in this manner—C E Guillaume yifas 
I cleited a corresiiondant for the Nation of ph>8ica in the 
I plice of M Van der \\ iiU, elet.ltd foreign asisocnte — 
' Paul Dlanwa Sern s of polynomials und the singularities 

* of anulytiral functions—\ Aaltykow Lhr theory of 
I ih irni t» risticb and iis appiit itions—Pierre Wwlaa Fhe 
1 magnirudi of ni ignt ton detluud from the coefficients of 

* magnetisation of Kolutioiih of iron s iltq mean figure, 

I 1122 I, is practit illv idMititil with the 1123 ^ dcduiid from 
« 1 xpenintiits nndt it I 1 yden on the im t ils thenisi Iv* « In 

liquid h>drogin —A HAnrIot Adh<sivit> \\ hr n Two 
strips of brown gold nri h* jhd within iln ilinits of 
tiifipinlurr of Ihcir transform iliun into ordinar\ gold, 

I and the strips ire allowtsl to umik in ismtjLt, they 
1 bec.'OiiK soldered to e a h othr 1 ITk londitmris under 
j which tills phenomi na inkns pi m havi bifii »xpLiiment- 
, ilU studied, ind the results ire givtn in detail —\ Qunta 
j ind J Mln^uln (ontnbuiion to lla study of the ultra- 
viol* I ladiations An atroiint of the meeb niicnl, ph>sical, 
ind tliLmiL'il I Hects of ultri-violit light *mi sctnie org imc 

* substinces—J Reavlll 1 hi ulniiues of n u tions in 
I g isi ous-liquid systems—Diniel BartiMlot and Henrv 
I Osiudaohon 1 hr comparnlivt n lion of lb* ullra-vnol* t 
I rays on organic tompoumls pr^^stssing lint ir and cm Ik 

' htrurtun Thi* study of mineral salts in nquetjus solu- 
I tiona It has bcL i shown in e irln r p ipt n* lint fnU\ com¬ 
pounds are aecomposed with evolution of gis under tfie 
action of the ultn-violet ravs 1 h* in itnicnt in 1 sinulnr 
m inm r of a B»»rKS of aroin nu tbri\ati\es Ins given 
IhrouglKiut neg itive results, no ihangt is rffetled —R f 
■•pH Some nrw unhvdroub sebnitis— A Vsrnwull Ihc 
priparation of the blaik enamel of the Itdo-Greek 
potteries The secret of the pnpiralion of this fine 
enamel has been lost, and mimoroiis 'itunipts to reproduce 
it In current times havi bs* n unsui i * ssful The author 
finds that the use of finely tltvided im tallic iron m the 
txiatlng gives a bUik resr nibling that of the nncienk 
potterj —Marcel OawPid The action of heat upon silver 
nitrite—J R AMdoraR* Kt tones d* rived from phcnyl- 
proplonlc add Mixture** of phon\ Ipropionlc ncid and a 
fatty acid, passed over u column of thonn at about 460“ C 
give three ketones, the two symmetrical ketones derived 
from the phonviproptonu ond fatty acids singK. nnd the 
mixed ketone A disonption is given of several new 
ketones prepared bv this method —Charles Mourow and 
Amand Valour The preparation of isosparteine The 
action of methvl iodide on this base —M Qrlpiwurd Two 
new methods for the synthesis of nitriles Chloride |of 
cyanogen or rvanogen itself reacts with organo-magneslum 
compouneb, giving nitriles, the nix-r^sary condition being 
that the magnesium compound should he added drop bv 
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drop, and never be m ezceet ^Marcel Diib*rd Remorki 
on the clmMlflcatton of the genui Slderoacylon — Omnlor 
and L tovlo The phenomena of the oonji^ation of the 
chromoeomee at the prophose of the first r^uclng kinesis 
—Raoul ■■yini Expenments made at Mt Blanc In 1910 
on gostnc oecretion at very hl^ altitude The experi¬ 
ments were mad^ on a dog, ana showed that the quantity 
of tfastrlc Juice fecreted in a given time, the feedlnil being 
maintalnea constant, diminishes in a marked manner 
during a stay at a high altitude. The total acidity Is 
only oUghtiv <&mlnlshad under the same condltlpoo. The 
geiwm lutfvlty of the gastric juice Is also plowed jlown 
Ihe having d these results upon mountain skd^pte Is 
dlaoaaMd>-% AffvllwA The action of the ultra-violet 
rays upon dlastaoes Eight diastases were studied, and oil 
of them were more or less rapidly attenuated by the radia¬ 
tions passing through quarts and arrested by glass — 
Samuel LIfohIta The sonorous reproduction of a periodic 
curve —A Cento and^C* Vneey The expfrlmental frepro- 
ductlon of acephalous T..epidoptera —E RouMtid Bio¬ 
logical studies on the Glossina of central Dahomey — 
H Coutltre The elloblop 4 s of bathypelof^lc crayfish — 
Fernand Qudwueip ^ Cladoqpqrlan mycosis in tnan 
Details are given Of a* diseased condition In man cOOsed 
by a fungus of the genus Cladospontim, the first exam^ 
of a pathogenic action of a iqember of this genus 't-IL 
Roblnoon The heterotopic thlfiiry In pathology —Lbuls 
Oontll The formation of the south Riffinn isthmus — Ph 
Msrlo The existence of the Tries and Cretaceous on 
Mount Voidlas In the north of the Peloponesuf 
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